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EDITOR'S  PREFACE 


FOURTH    AMERICAN    EDITION 


TiiK  last  American  edition  of  this  work  was  published  in  1880,  and 
although  less  than  three  years  have  elapsed,  many  changes  and  additions 
have  been  found  necessary  to  bring  it  up  to  the  present  state  of  knowledge 
upon  the  subject  As  in  the  previous  edition,  comparatively  few  changes 
have  l)een  made  in  the  original  text,  but  it  has  been  found  advisable  to 
change  the  order  of  some  of  the  chapters.  The  numerous  additions,  which 
will  be  found  throughout  every  chapter  in  the  book,  have  been  accommo- 
dated without  increasing  the  number  of  pages,  by  the  use  of  a  new  and  very 
condensed  cut  of  letter.  In  the  chapter  upon  Diseases  of  the  Lids,  descrip- 
tions of  Landolt's  Methcnl  of  Blepharoplasty,  and  of  the  Editor's  Method  of 
Treating  Depre^ed  Soars  of  the  Face,  have  been  added.  In  the  chapter  on 
Di.seasos  of  the  Conjunctiva,  the  section  on  the  Purulent  Conjunctivitis  of 
New-born  Children  is  entirely  new,  as  is  also  that  on  Membranous  Conjunc- 
tivitis; and  large  additions  have  been  made  to  the  section  on  Diphtheritic 
<  'onjunctivitis.  In  the  section  on  Chronic  Granular  Conjunctivitis,  the  views 
of  Sattler  upon  the  nature  of  Trachoma  have  been  inserted.  No  mention  has 
l>een  made  of  the  treatment  of  obstinate  Pannus  and  Trachoma  by  the  local 
application  of  infusions  of  the  Jecpiirity  Boan,  owing  to  the  MSS.  having 
l>€eu  in  type  before  the  observations  on  this  subject  were  published.  In  the 
chapter  upon  the  Diseases  of  the  Iris  an<l  Ciliary  Bcxly,  the  observations 
upon  the  C-omparative  Physiological  and  Therapeutical  Value  of  Various 
Myilriatic-s  are  new.  In  the  chapter  on  Sympathetic  Ophthalmia  have  been 
emlKHlie<l  M<K>ren*s  views  as  to  the  optic  nerve  being  the  seat  of  the  lesion ; 
as  well  as  the  discussion  upon  the  same  subject  before  the  London  Inter, 
national  Me<lical  Gmgress  in  1881.     Additional  observations  upon  the  value 
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of  ( )ptico-ciliary  Neurectomy  will  also  be  found  here.  In  the  chapter  on 
Glaucoma,  the  views  of  Priestley  Smith  and  Brailey  upon  the  Naiture  and 
CauHcs  of  Glaucoma  have  been  added.  A  fuller  discussion  of  the  subject  of 
the  Removal  of  Particles  of  Steel  or  Iron  from  the  Eye  by  means  of  the 
Mafrnet  will  be  found  in  the  chapter  on  Diseases  of  the  Vitreous  Humor. 
In  the  chapter  upon  the  Diseases  of  the  Optic  Nerve  will  be  found  a  recent 
contribution  of  Hughlings-Jackson  to  the  literature  of  Optic  Neuritis  in 
Intracranial  Diseai*e.  Important  additions  have  also  been  made  to  the 
chapter  on  Diseases  of  the  Ocular  Muscles,  with  reference  to  the  occurrence 
of  C^mjugate  Deviation  of  the  Eyes  in  Bulbar  Lesions  of  the  Eucephalon. 

The  Editor  has  labored  earnestly  to  bring  the  present  edition  fully  up  to 
the  standard  of  preceding  editions,  and  trusts  that  the  result  of  his  effort^ 
will  have  the  approval  of  the  profession.  All  additions  by  the  Mitor  are 
enclosed  in  brackets  with  the  letter  [B.],  and  wherever  other  sources  have 
been  borrowed  from,  full  recognition  by  quotation-marks,  name  of  work,  and 
name  of  author  has  been  carefully  given. 

The  reading  of  the  proofB  and  supervision  of  the  press  have  been  confided 
to  Dr.  Charles  A.  Oliver,  of  Philadelphia,  to  whom  the  Editor  takes  this 
opportunity  of  acknowledging  his  indebtedness. 

C.  S.  B. 
New  York,  June,  1888. 


PREFACE  TO  THE  SECOND  EDITION. 


It  has  afibrded  me  no  small  gratification  that  the  first  edition  of  this  work 
should  have  met  with  so  very  favorable  a  reception,  both  by  the  profession 
at  large,  and  by  the  British  and  Foreign  Medical  Press;  and  especially  that 
it  should  have  been  deemed  worthy  of  being  translated  into  French  and 
German,  in  both  of  which  languages  it  will  be  published  in  the  course  of 
this  year. 

Stimulated  by  such  encouragement,  I  have  endeavored  to  render  the 
second  edition  as  complete  as  possible,  and  have  made  numerous  additions, 
incorporating  all  the  important  facts  elucidated  by  the  most  recent  re- 
searches, so  that  the  work  might  be  brought  up  to  the  latest  date. 

16  Saville  Row,  Mai/,  1870. 


PREFACE  TO  THE  FIRST  EDITION. 


Within  the  last  few  years  the  want  has  often  been  expressed  of  an 
English  treatise  on  the  diseases  of  the  eye,  which  should  embrace  the 
modern  doctrines  and  practice  of  the  British  and  Foreign  Schools  of  Oph- 
thalmology, and  should  thus  enable  the  practitioner  and  student  to  keep 
up  with  the  knowledge  and  opinions  of  the  present  day. 

I  now  venture  to  lay  before  the  Profession  a  work  which  I  trust  may  be 
deemed,  to  a  certain  extent,  worthy  to  meet  this  desideratum.  Whilst  I 
have  endeavored  to  enter  fully  into  all  the  most  important  advances  which 
have  been  lately  made  in  Ophthalmic  science,  I  have  not  contented  myself 
with  simply  recording  the  views  of  others,  but  have  sought  in  most  instances 
to  make  myself  practically  conversant  with  them,  so  that  I  might  be  able, 
from  my  own  experience,  to  form  an  independent  and  unbiassed  opinion  as 
to  their  relative  value.  The  vast  and  peculiarly  favorable  opportunities 
which  I  have  had  at  Moorfields  of  studying  all  phases  and  kinds  of  eye 
disease,  as  well  as  the  great  benefit  which  I  have  enjoyed  of  witnessing  the 
practice  and  operations  of  my  colleagues,  have  most  materially  assisted  me 
in  the  possibility  of  doing  this. 

In  preparing  this  work,  I  have  steadily  kept  one  purpose  in  view,  viz.,  to 
make  it  as  practical  and  comprehensive  as  possible ;  and  I  have,  therefore, 
entered  at  length  into  an  explanation  of  those  subjects  which  I  have  found 
to  be  particularly  difficult  to  the  beginner.  I  have,  on  purpose,  occasionally 
repeated  important  points  in  diagnosis  and  treatment,  in  order  to  render 
each  article,  to  a  certain  extent,  complete  in  itself,  so  as  to  obviate  the 
necessity  of  the  reader  having  constantly  to  refer  to  other  portions  of  the 
book  for  explanation  or  information.  Moreover,  I  have  thought  that  this 
would  prove  of  great  convenience  to  those  who  may  desire  to  consult  and 
study  certain  subjects,  without  being  obliged  to  peruse  the  greater  portion 
of  the  book. 

The  subjects  of"  Injuries  to  the  Eye,"  and  of"  Congenital  Malformations 
of  the  Eye,"  have  assumed  such  considerable  dimensions  that  I  have  been 
obliged  to  treat  of  them  somewhat  briefly,  and  would,  therefore,  refer  the 
rexider  who  seeks  for  fuller  information  to  special  treatises  upon  these  affec- 
tions. Of  these,  I  would  particularly  recommend  the  following  excellent 
works:     "Injuries  of  the  Eye,  Orbit,  and  Eyelids,"  by  Mr.  George  Lawson ; 
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-  WvUuvxuiren  d^  Auges,"  by  Drs.  Zander  and  Geinler;  and  the  «WW- 
tWumWou*  aud  Congenital  Dlaeaaea  of  the  Organs  of  Sight,"  by  Sir  William 

WXUIO.  A      At.  1 

Mv  \H**t  «^nd  warmest  thanks  are  due  to  my  colleagues  at  the  Royal 
UuwVux  i>pbUialmic  Hospital,  Moorfields,  and  more  especially  to  Mr. 
Uowiuiui,  for  their  constant  kindness  in  permitting  me  to  have  free  access 
to  tboir  oiisos,  and  for  affording  me  much  valuable  information  and  advice 
upon  nil  subjects  connected  with  Ophthalmology. 

OwuiK  to  the  great  liberality  of  my  friend  Dr.  Liebrdch,  and  of  his  pub- 
Unhrr,  Mr.  Hirschwald,  of  Berlin,  I  have  been  able  to  illustrate  this  work 
with  Kixtcon  excellent  colored  ophthalmoscopic  figures  which  are  copies  of 
Homo  of  the  plates  of  Liebreich's  admirable  "Atlas  d'Ophthalmoscopie." 

As  very  frequent  reference  is  made  to  certain  Ophthalmic  periodicals,  I 
hav4;  used  the  following  abbreviations: 

Jt.  L.  O.  H.  Rep.  signifies  "  Royal  London  Ophthalmic  Hospital  Reports," 
iMlited  by  Messrs.  Wordsworth  and  Hutchinson  (Churchill). 

A,f.  0.  signifies  "Archiv  ftlr  Ophthalmologic,"  edited  by  Pro&  Arlt, 
Donders,  and  Von  Oraefe  (Peters,  Berlin). 

Kl  MonaUhl  signifies  "  KJinische  MonatsbUitter  der  Augenheilkunde," 
edited  by  Prof.  Zehender  (Enke,  Erlangen). 

The  following  symbols  are  also  frequently  employed  in  the  course  of  the 

work :   -r,  means  range  of  accommodation ;  r,  punctum  remotisdmum  (far 

point) ;  p,  punctum  proximum  (near  point) ;   oo  (=  0),  infinite  distance ; 
',  foot;  ",  inch;  '",  line. 

The  test  types  of  Jaeger  may  be  obtained  from  the  Secretary  of  the 
Royal  London  Ophthalmic  Hospital,  Moorfields,  and  those  of  Snellen  from 
Messrs.  Williams  and  Norgate,  Henrietta  Street,  Coveut  Oarden. 

16  Savillk  Row, 

December^  1868. 
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DISEASES  OF  THE  EYE 


n 


INTRODUCTION. 

Ik  order  to  avoid  unnecessary  repetition  in  the  course  of  thia  work,  I  think 
it  advisable  to  give  in  this  introductioii  n  brief  description  of  some  of  the 
more  ImportaDt  and  frequent  modes  of  exnmtnatioD  of  the  eye,  as  well  as  of 
certain  remedies  and  appliances  in  common  use  in  ophthalmic  practice, 

Eoernan  of  the  upper  eyelid  has  frequently  to  be  practised  if  the  presence 
of  a  foreign  body  b  suspected  beneath  it,  or  if  certain  remedies  are  to  be  ap- 
plied to  its  lining  membrane.  Various  contrivances  have  been  suggested 
for  facilitating  this  proceeding,  but  it  is  best  done  in  the  following  manner: 
The  patient  being  directed  to  lookdown- 
wurtlSf  the  surgeon  seizes  lightly  the  cen-  C^ig-  ^-] 

tral  lashes  of  the  upper  Hcl  between  the 
forefinger  and  thumb  of  his  left  hand, 
And  draws  the  lid  downwards,  and  some- 
what away  from  the  eyeball.  He  next 
pliices  the  tip  of  the  forefinger  of  his 
right  hand  on  the  centre  of  the  lid,  about 
bilf  an  inch  from  its  free  margin.  With 
«  quick  movement,  the  edge  of  the  lid 
18  lo  be  then  turned  over  tne  tip  of  the 
for»fiitger  (which  should  be  simulta- 
neously somewhat  pressed  downwards). 
By  slightly  pressing  the  margin  of  the 
eirerted  iia  backwards  against  the  upper 
•dge  of  the  orbit,  the  whole  retro-tareal 
fola  will  sprinsj  into  view,  and  the  lid 

beconve  fully  everted.  [Fig,  L]  In  those  exceptional  cases  in  which  the 
patient  b  very  unmanageable,  and  forcibly  contractus  the  orbicularis  muscle, 
tt  may  be  necessary  to  use  a  probe,  or  the  end  of  a  quill  pen  or  pencil, 
•iver  which  to  turn  the  lid,  instead  of  the  forefinger.  [Fig.  2.]  But  as  a 
role^  it  is  more  convenient  to  employ  the  latter,  as  we  may  not  always  have 
a  probo  at  hand,  and  as  anything  in  the  shape  of  an  instrument  frightens  some 
paiiealJ,  whereas  we  may  often  succeed  in  everting  the  lid  with  the  finger,  be- 
lorij  ihey  have  even  time  to  resist.  The  surgeon  may  also  stand  behind  the 
nitient,  and  steady  the  head  of  the  latter  against  his  lireast,  and  evert  the  lid 
from  behind. 
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mjwn^  iUvniinaHon  h  in  constant  reouieition  for  Bscertainiiig 
^  At  structures  of  the  anUirior  hall  of  the  eyeball.     By  it» 
lo  cxamifle,  with   great  minuteness,  the  appearances 
irbj  pupil,  lens,  and  even  the  moet  anterior  por- 
[mid  to  detect  foreign  bodies  [and  delicate  exuda- 

[Fip.  2.] 


a^  _iiifrr^  cbawber,  delicate  fal&e  membranes  in  the  pupiU 

jl^pj^iHr^  ujxm  the  iris  and  capsule  of  the  lens,  and  slight 

^JzJ^JJich  would  often  escape  the  observation  of  the  un- 

tOli^  woJc  of  examination  is  to  be  thus  conducted  :     A 

^^i«^biiil  in  front  and  to  one  side  of  the  patient,  at  a 

Fig.  8. 


t  the  cry.Htalliue  lens*  by  a  strong  bi-couvex 

>t>^erver*s  eye  is  then  to  be  placed  on  one 

1,  the  rays  emanating  from  the  eye  of  the 

_ht  from  one  portion  of  the  cornea  or  lens 

,, -roughly,  examine  its  whole  exjmnse  and 

vier  to  gain  a  larger  iniagt%  we  may  em- 

ji  i-<  [which  should  be  held  directly  in 

iL]^     Opacities  of  the  cornea  or  lens 

iilion  (reflected  light)  of  a  light  gray  or 

aialmoseope  (trausmitted  light)  they  will 

:  red  background, 

I'  with  the  ophthalracMicope  will  be  found 
upon  the  ophthalmoscope. 
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Tk€  mode  of  a^tertaiuing  the  degree  of  intra-ocular  tetmon  is  as  follows; 
the  patient  beiug  directed  to  luuk  slightly  downwards,  and  gently  to  cloee 
the  oyelids,  the  surgeon  applies  both  nis  forefingers  to  the  upper  part  of 

[Fig.  4.] 


A^ 


Uie  eyeball  behind  the  region  of  the  cornea  [that  is,  to  the  sclera;  for  if 
Ike  preanure  be  a}>plied  directly  to  the  cornea,  the  tension  seems  to  be  in- 
eraaed. — B,].  The  one  forefinjE^ex  is  then  presse*!  slightly  against  the  eye  so 
as  to  steady  it,  whilst  iho  othor  presses  gently  against  the  eye,  and  cstimatea 
the  afnoun't  of  t<*nsion,  ascert4iining  whether  the  globe  can  be  readily  dimpled, 
or  whether  it  is  perhaps  of  a  stonv  hardness,  yielding  not  in  the  slightest  de- 
gree even  to  the  firio  pressure  of  the  finger.  The  beginner  will  do  well  to 
make  hinif»elf  thorooghly  conversant  with  the  normal  degree  of  tension,  by 
the  iLxamination  of  a  number  of  healthy  eyes,  au<l  then,  if  he  should  be  at 
nil  in  doubt  as  to  the  degree  of  tensiion  in  any  individuiiJ  case,  he  should  test 
this  teuRion  of  the  patient's  other  eye  fif  healthy),  or  that  of  some  normal 
^yc,  TO  as  to  be  able  to  draw  a  comiiarison  Ijetween  thenu  If  there  is  much 
lema  of  the  lids,  or  conjunctival  chemosis,  or  if  the  eyes  are  small  and 
jply  »rt,  it  may  be  clifHcult  to  accurately  estimate  the  degree  of  tension.* 

■  In  ordvT,  tf  p<»fe«i>»l«*,  tf*  wtimiitc  the  dcgn^p  of  intm-rtculiir  ti'iision  with  extromr 
jL*-ic  ii»».rMitiH.t.rw  t.Miii'^i  totioinf>toT«,  havp  Iw^on  dovistKl  by  Von  Gnirfe.  Dondew, 
I '  '  r,  he  admitted  thiit  thr  rcisult^  (»btainod  by  ihfni  wore  not 

ijpc-i  ndcr  thciii  pit'femMe  u>  the  palpfttioD  by  the  flngeri.     But 

•li  ii*k  UtiH  ir»voTit<?d  ii  tonornt'ter,  wbi<'b  lipjK'an*  to  ftn»wpr  wnll,  and  which 

ii  the  jirinciplo  of  indicwting  the  deplb  to  which  n  minute  pin,  connected 
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I  would  call  particular  attention  to  the  signs  which  Mr.  Bowman  has  de- 
vised for  the  dcsignatidn  of  the  different  degrees  of  tension  of  the  eyeball,  aa 
they  will  be  foutid  most  useful,  not  only  in  practice,  but  also  in  the  reporting 
of  casea^  or  in  the  preservation  of  an  accurate  record  of  the  state  of  tension. 

Mr  Bowman  introduced  this  subject  to  the  attention  of  the  pr<;»fesstnn  in 
1862,  in  \m  admirnble  paper  "On  Glauconuituus  Alieetions?,  and  tlieir  Treat- 
ment by  Iridectomy/'  read  before  the  Annual  Meeting  of  the  British  Medical 
Association,^  iri  which  he  says»  **  I  have  long  paid  special  attention  to  the 
subject  of  tension  of  the  globe,  and  particularly  since  it  has  assumed  s»>  much 
additional  importance  in  the  last  few  years.  I  have  found  it  possible  and 
practically  useful  to  distinguLsh  nine  degrees  of  tension;  and,  for  conveni- 
ence and  accuracy  in  note-taking,  have  designated  them  by  special  signs. 
The  degrees  may  be  thus  exhibited  :* 

"T  represents  tendon  C  t  *  being  commonly  used  for  *  tangent/  the  capital 
T  is  to  be  preferretl).  Tn,  tension  nonnnL  The  ioterrogiitive,  ?,  marks  ii 
doubt f  which  in  wuch  matters  we  may  often  be  content  with.  The  numerals 
following  the  letter  T,  on  the  same  VmG^  indicate  the  dttjree  of  increased  Un- 
^ifju;  or,  if  the  T  be  preceded  by  — ,  of  dtminuhed  Unaion^  as  further  ex- 
plained below.     Thus: 

**  T  3.  Third  degree,  or  extreme  tension.  The  fingers  cannot  dimple  the  eye 
by  firm  pressure. 

"  T  2.  Second  degree,  or  considerable  termon^  The  finger  can  slightly  im- 
pre^  the  coats. 

'*T  1.  First  degree,  dight  hut  po»Uive  increase  oftefmon, 

"  T  1  ?  Doubtful  if  tension  is  increased, 

'^Tn,     Tensinn  normal. 

*• — T  1  ?     Doubtful  if  tension  be  less  than  natural. 

** — T  1.  First  degree  of  reduced  tension.  Slight  but  positive  reduction 
of  tension. 

** —  T  2  I  Successive  degrees  of  reduced  tension^  short  of  such  consider^ 

'* —  T  S  )*  able  softness  of  the  eye  as  allows  the  finger  to  sink  in  the  coata. 
It  is  less  easy  to  define  these  by  words. 

'*In  common  practice,  some  of  these  may  be  regarded  as  refinements;  but 
in  accurate  note-t^kiug,  where  the  nature  and  coui'se  of  various  diseases  of 
the  globe  are  under  investigation,  I  have  found  them  highly  serviceable, 
and  they  have  as  much  precision  as  j)er!mpa  rs  attainable  or  desirable. 

"It  is  also  to  be  borne  in  mind  that  the  normal  tension  has  a  certain  range 
or  variety  in  persons  of  ditfei-eut  age,  build,  or  temperament;  and  according 
to  varying  temporary  states  of  system  as  regards  emptiness  and  repletion. 
Ex[»enence  wil!  make  every  tme  aware  of  these  varieties,  which  do  not 
encroach  on  the  above  abnormal  grades  of  tension.  Medical  men  may 
understand  how  irapcirtant  is  this  matter  of  the  degree  of  ietunon,  by  consiii- 

with  the  irwlmmunt,  is  prcr^wl  into  the  sclerotic,  and  also  tho  forcp  oinplnycd  lo  produce 
the  depmv^mn.  For  a  t'urtbor  nc^^tiunt  nf  it,  rule  **  Kl.  MoruitiiV*],,"  I8fi8,  p.  Stj4,  uad 
'^AiinidrA  d'UiHilLsti'pn'/'  lHtji»p  p.  r»8.  [Still  later  f\  tonometer  hud  bcf^n  perfected  by 
Snellen  imd  Ltttiduh,  on  tho  simie  principle  as  Moimik's,  which  (heif  think  answers 
bott<?r.  With  thU  initninK-nt  im  inmrt'si^inn  or  depn^s^lon  h  made  in  the  s<'lem  with 
H  givfui  delAnite  fon?e,  the  doplh,  hrettdth,  and  gt-nftml  shape  of  which  in  nil  directions 
eun  hi"  iic'Luniiely  meuHunnt,  A  da*eription  of  the  iiiPtruuient  may  be  found  in  *'  Gniefo 
Uttd  S»eTOii*ch's  Hnndbuch  der  Aiigenhoilkundp/'  Bd.  iii.  p.  192. — B.] 

«  ''  British  Medira!  Joumiil/*  Oct.  II,  I8fi2,  p.  378. 

*  ''Sincp  thiB  paprr  wiis  read  1  luivo  siinplitied  the  sitms,  with  the  concurrence  of  ray 
friend,  ProtW-stir  Iiondore,  in  order  to  adapt  them  for  general  uae.  The  Bimplified  form 
hik^  been  Eiibi«litnted  Hbove.'' 
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erise  how  priceless  would  be  the  power  of  accurately  estimatiDg  it  by  the 
ioucK in  the  case  of  various  head  affections" 

For  ihi  examination  of  the  acuteness  of  vision  [which  means  the  power  of 
distinguishing  form. — B.]  various  test-types  are  used,  more  especially  those 
of  Ja^er  and  Snellen.  The  former  do  not,  however,  afford  a  perfect  clue 
to  the  acuteness  of  vision,  for  a  person  may  be  able  to  read  No.  1  of  Jaeger 
with  facility  and  yet  not  enjoy  a  normal  acuteness  of  sight.  Snellen  has, 
however,  devised  a  set  of  test-types  which  fulfil  this  desideratum.  The 
letters  are  square,  and  their  size  increases  at  a  definite  ratio,  so  that  each 
number  is  seen  at  an  angle  of  five  minutes.  Thus,  No.  1  is  seen  by  a  normal 
eye  up  to  a  distance  of  one  foot,  at  an  angle  of  five  minutes.  No.  2  up  to  two 
feet,  and  so  on.  These  numbers  cannot,  as  a  rule,  be  seen  distinctly  beyond 
these  dbtances.^ 

[Ajb  commonly  used,  the  term  a^euteness  of  vision  is  confined  to  vision  at 
the  centre  of  the  visual  field,  for  the  periphery  of  the  retina  has  only  an 
imperfect  power  of  distinguishing  the  shape  and  size  of  objects. — B.] 

Now,  if  the  eye  is  sufiering  from  any  diminution  of  acuteness  of  vision, 
it  will  require  to  see  the  letters  under  a  larger  angle  than  that  of  five  min- 
Dtes,  in  order  to  gain  larger  retinal  images.  No.  1  cannot  be  read  at  a 
distance  of  one  foot,  but  only,  perhaps,  No.  4  or  5.  We  may  easily  calculate 
the  degree  of  the  acuteness  of  vision  thus: 

*'  The  utmost  distance  at  which  the  types  are  recognized  (d)  divided  by 
the  distance  at  which  they  appear  at  an  angle  of  five  minutes  (D),  gives  the 

formula  for  the  acuteness  of  vision  (V) :  V  =  -  • 

*'lf  d  and  D  be  found  equal,  and  No.  20  be  thus  visible  at  a  distance  of 

20 
twenty  feet,  then  V  =  —  =  1 ;  in  other  words,  there  is  normal  acuteness 

of  vision.  If,  on  the  contrary,  d  be  less  than  D,  and  if  No.  20  is  only  visible 
within  ten  feet.  No.  10  only  within  two  feet.  No.  6  only  within  one  foot, 
these  three  cases  are  thus  respectively  expressed : 

v  =  12  =  lv  =  -?-  =  l-v  =  l 

20        2*  10        5'  6 

d  may  sometimes  be  greater  than  D,  and  No.  20  be  visible  at  a  greater 
distance  than  twenty  feet.  In  this  case  vision  is  more  acute  than  the  normal 
average."  [This  condition,  as  a  matter  of  experience,  b  not  at  all  uncom- 
mon, not  only  in  hypermetropic  eves,  but  in  emmetropic  eyes. — B.] 

It  must,  however,  oe  confessed  that  some  patients  (more  especially  amongst 
the  lower  classes)  often  experience  a  difficulty  in  fiuently  reading  type 
composed  of  these  square  letters.  They  have  always  been  accustomed  to 
ordinary  type,  the  letters  of  which  are  of  unequal  thickness,  and  differ  both 
in  dimensions  and  definition.  I,  therefore,  generally  employ  Jaeger's  testr 
types  for  ascertaining  the  fluency  with  which  small  print  can  be  read,  and 

*  At  Professor  Longmore's  suggestion,  Dr.  Snellen  has  given  in  his  second  edition 
of  the  test-types  some  tables  containing  a  series  of  figures  and  single  numbers  for  the 
examination  of  such  recruits  for  the  British  Army  as  are  unable  to  read.  For  farther 
information  as  to  the  examination  of  the  sight  of  recruits,  I  must  refer  the  reader  to 
Professor  Longmore's  excellent  "Ophthalmic  Manual,"  which  I  would  also  recom- 
mend to  the  special  notice  of  the  surgeons  of  the  Militia  and  Volunteer  Corps.  These 
teet-types  may  be  obtained  at  Messrs.  Williams  &  Norgate's,  Henrietta  Street,  Covent 
Garden. 

J  A  selection  from  the  test-types  of  both  Jaeger  and  Snellen,  sufficient  for  use  in 
inary  practice,  will  be  found  at  the  end  of  this  volume. — H.] 
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thoee  at'  Snellen  for  testing  with  accuracy  the  acuteness  of  vision  [a(  a 
distance.  ^ — ^B.]. 

[Various  modifications  of  these  types  have  been  proposed.  Dr,  Juhn 
Green,  of  St.  LouU,  thinks  that  the  different  sizes  uf  types  should  hold  a 
certain  definite  relation  of  size  to  one  another,  and  thus  form  an  arithmetical 
seriea.  He  also  prefei'w,  instead  of  the  *'  block  letters  *'  ordinarily  used  (E), 
the  simpler  form  (£>■  In  makiu;:^  prwctieal  use  of  any  of  the  various  forms 
of  teaHvpe,  a  sheet  of  carddxiard,  having  on  it  letters  of  various  sizes, 
should  be  hung  up  in  a  good  lij^ht,  and  the  number  of  the  smallest  ?<ize 
should  be  Jess  than  the  numlier  of  feet  in  the  available  distance.  For  test- 
ing near  vision,  use  is  made  of  the  pamphlet  test-type,  publishetl  by  Snellen 
in  several  languages.     The^e  contain  not  only  letters,  but  dots  and  angular 

figures  for  the  use  of  those  unable  to  read.     If  vision  is  less  than        *  it  is 

XX 

usual  to  discard  the  letters,  and  te«t  the  power  of  counting  fingers,  and  when 
they  cannot  be  cimnted,  it  becomes  not  a  question  of  vision,  but  of  the 
quantitative  or  (qualitative  perception  of  light, 

A  very  iniportant  point  to  be  considered  is  the  amount  or  intensity  of 
light  under  which  the  cxaiiiiuation  of  the  acuity  of  vision  is  carried  on.  If 
daylight  be  used,  it  is  not  common  to  have  the  same  degree  of  illumiinition 
upon  different  days,  and  hence  comparative  testing  is  not  of  much  absolute 
value.  It  has  seemed  best  to  some  experts,  to  use  only  artificial  light  for 
these  examinations,  and  this  light  must  of  ciairse  cnme  from  a  lamp  in  which 
the  same  kind  of  oil  ia  always  used  under  the  same  circumstanccsj  in  order 
to  reduce  to  a  minimum  any  possible  souree  of  error.  At  the  best,  we  must 
regjird  thc^e  tests  as  but  approximate. 

In  this  test  examination  of  the  acuity  of  vision,  it  not  infrequently  liap- 
pens  that  it  w<iuld  be  advantagcfms  to  know  the  actual  sensibility  of  the  eye 
to  light.  Forster,  of  Breslau,  has  constructed  an  instrument  for  this  pur- 
pose, a  description  of  which  will  be  found  in  ''Graefe  uud  Saemischs  Hand- 
buch  der  Augenheilkunde,"  Bd.  lii.  p.  36.  He  claims^  that  its  use  divides 
case^  of  impaired  vision  into  two  groups.  In  the  lir^t*  where  sensibility  to 
light  is  btit  little  diminished,  are  included  those  diseas*^  in  which  the  con- 
ducting portions  of  the  tiptic  nerve  and  retina  are  mainly  affected.  In  the 
second  claas  are  those  diseases  in  which  the  percent ivo  elements  of  the  optic 
nerve  and  retina  are  involved.  Forster  gives  a  formula  for  the  determina- 
tion of  L  or  the  sensibility  to  light.^B,] 

[Kuhnt's  inveatigations  u{Km  colored-light  induction  are  interesting. 
From  experiments  of  various  kinds,  he  detluces  the  genenil  formula  that 
each  color  possesses  the  power  of  inducing  ouly  its  own  color-quality.  He 
then  takes  up  the  subject  of  successive  coloreddight  induction,  and  from 
experimeuta  deduces  the  general  formula  that  for  a  tixatitui  of  forty-five 
seconds,  the  color  of  the  after-image  of  a  lilack  velvet  disk  is  always  like  or 
equal  to  the  ground-color  of  the  (»riginaL  He  next  compares  the  color  re- 
sulting from  successive  induction  with  an  objective  color,  and  concludes  that 
the  color  resulting  from  successive  induction  appears  almost  the  same  as  the 
disk  of  comparison,  ouly  a  little  darker  and  less  saturated  ("  Archtv  llir  Opb- 
thalmologie/'  xxvii.  3).^ — B.] 

Besides  examining  the  acuteness  of  visit>n,  it  is  often  of  much  importance 
to  ascertain  with  accuracy  and  care  the  condition  of  the  iield  of  vision, 
which  may  be  readily  dune  in  the  following  manner :    The  patient,  being 

§  laced  straight  before  ns  at  a  distance  of  from  fifteen  to  eighteen  inches,  is 
ireoted  to  look  with  the  eve  tinder  examination  Ulosin)?  the  other  with  his 
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)  into  one  of  our  eyes,  his  right  eye  being  fixiul  iijH>ii  our  left,  and  vice 
In  thifi  way  any  movement  of  the  eye  may  be  at  once  detected  and 

eoked.  Whilst  he  still  keep  his  eye  steadily  fixed  upon  ours,  we  next 
one  of  our  haud^  in  different  direction;*  throughout  the  whole  extent 
of  the  field  oi'  vision  (upwards,  downwards,  and  lateral ly),  and  ascertain 
bow  far  from  the  optic  axis  it  is  still  visibk';  we  tiu'U  af>proach  the  hand 
neater  to  the  optic  axis,  and  examine  up  tu  how  far  from  It  he  ia  able  to 
eoant  fingers  in  different  directions.  The  number  of  the  extended  fingers  is 
to  be  constantly  changed,  and  the  examination  to  be  repeated  several  times, 
AO  that  we  may  ascertain  whether  the  patient  can  c<)unt  them  with  certainty, 
or  whether  he'hesitates  in  hia  answers,  or  oidy  guer^ses  at  their  number  We 
tsxaj  thus  reA<lily  discover  whether  the  field  of  vision  is  of  normal  extent,  or 
whether  it  is  defective  or  altogether  wanting  in  certain  directions. 

We  may  terra  that  part  of  the  field  in  which  tht*  patient  can  still  distin- 

ish  on  object  (a  hand,  a  piece  of  chalk,  etc. )  the  ouantUative  field  of  vision, 

oontradidtinction  to  that  small  portion  iu  which  he  is  able  to  count  fingere,. 
and  which  may  be  designated  the  qualitative  field. 

The  following  method  of  examining  the  field  is  still  more  accurate,  and  I 

should  advise  its  adoption  iu  all  cases  where  it  is  of  importance  to  have  an 

t  map  of  the  extent  of  the  field,  as  in  glaucoma,  detachment  of  the  re- 

a,  etc,»  80  that  a  record  may  be  kept  of  tlie  condition  of  the  field  during 

e  progress  of  the  disease,  or  that  we  may  be  able  to  compare  its  extent 
before  and  after  an  operation.  The  patient,  being  placed  l>efore  a  large 
biack-board,  at  a  distance  of  from  twelve  to  sixteen  inches,  is  directed  to 
eloee  one  ©ye  and  to  keep  the  other  steadily  fixed  upim  a  chalk  dot»  marked 
in  the  centre  of  the  board  and  on  a  level  with  his  eye.  A  piece  of  chalk, 
fixed  in  a  dark  handle,  is  then  gradually  advanced  from  the  periphery  of 
the  board  towards  the  centre,  and  the  spot  where  the  chalk  first  oecomea 
vt  -^^  :  then  marked  upon  the  board.  This  jiroceeding  is  to  be  repeated 
t ;  it  the  whole  extent  of  the  field ; 

tjjt'  amereut  points  at  which  the  object 
first  becomes  visible  are  then  to  be  united 
br  » Jine,  which  indicates  the  outline  of 
we  quantiialive  field  of  vision.     [Fig.  5,] 

«  extent  of  the  qiiah'tative  visual  field 

next  to  be  examined,  and  it  is  to  be 
■socrtained  how  far  from  the  central  spot 
tbe  patient  can  count  fingers  in  difierent 
directions.  The  points  thus  found  are 
alfio  to  be  marked  on  the  board,  and  the 
marks  afterwards  united  with  each  other 
ly  «  line,  which  should  be  of  a  diflerent 

lor  or  character  to  that  indicating  the 
t  of  the  quantitative  field,  so  that 
two   may   not   be   confounded.     It 
Deed  hardly  be  mentioned  that  care  is  to 
bo  taken  that  during  the  examination 

tbe  po  ve  remains  steadily  fixed  upon  the  ceutnd  spot,  that  the  t>ther 

eye  ib^  "«?d,  and  that  his  distance  from  the  board  is  not  altered.     The 

exten:  Id  inwards  will,  naturally,  vary  according  to  the  prominenoe 

of  tli<  -  nose. 

Tbe  board  is  lo  be  divided  int<3  four  equal  part**  by  a  vertical  and  huri- 
xudtal  line  (of  about  4  feet  in  length),  cutting  each  other  at  the  central 
crofn:  each  quadrant  is  then  again  to  he  divided  into  two  equal  parts  by 
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another  line,  to  that  the  whole  is  divided  intoaight  eaual  segnieDt8»  as  in  the 
accoropanjing  figure  (Fiff.  6),  which  represents  the  division  of  the  field  for 
the  left  eye.    For  the  right  eye,  the  position  of  the  letters  most  be  reversed. 

Fig.  e. 

Left  Etb. 

VM 


V  I 


HM 
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\ 
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• 

ou 
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thus  tt  i  (upwards  and  inwards)  would  be  u  o  (upwards  and  outwards),  and 
so  with  all  the  others. 

The  meaninff  of  the  letters  is  as  fellows : 

Fif—VerUcal  Meridian,  dividing  the  field  into  two  lateral  halves  (inner 
and  outer). 

^  if— Horizontal  Meridian,  dividing  the  field  into  an  upper  and  a  lower 
half. 

The  upper  half  of  the  field  is  subdivided  into  four  segments : 

u  0  upper  and  outer  segment 
ou  outer    "    upper      " 
tt  t  upper   "    inner       " 
itt  inner    "    upper      " 

The  lower  half  is  also  subdivided  into  four  s^^ents: 
0  /  outer  and  lower  segment. 
to  lower    "    outer        " 
il  inner    "    lower        " 
^t  lower    "    inner        " 

The  method  of  examining  the  patient's  field  of  vision  is  to  be  the  same  as 
that  above  described,  when  a  plain  board  was  used.  The  object  of  the  divi- 
sions is  only  to  furnish  a  kind  of  framework  for  the  map  of  the  field,  whidi 
enables  us  to  sketch  it  with  more  ease  and  rapidity.    The  boundary  of  the 
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Kiiti%!'e  and  qiialitittivu  fields  is  to  be  marked  both  U[>ud  and  betweeii 
each  of  the  divi^ioDal  lines,  and  the  dLstanee  of  eaeh  cif  these  marks  from 
the  eeulre  of  the  board   is  iheu   to  he  measured,  and  its  extent,  in  inches,  is 

^t<i  b€  placed  against  ea*^!  mark.  A  small  fac-simile  of  tlie  field  of  vi?iion 
thus  mapped  out  may  then  be  drawn  in  thc^  nc^te-book,  tlie  field  beinp^  here 
als<»  divided  into  eight  segment*,  the  boundaries  and  meHs?tiremr'nts  of  the 
■mip  being  likewitse  copied;  so  that  we  may  preserve,  in  a  small  ami  cou- 
^«nient  t^jrm,  an  accurate  record  of  the  yhapK?  and  exient  of  the  vii^^ual  tield. 
But  the  sight  of  the  patient  may  be  »a  much  impaircil  that  he  can  no 
longer  count  fingers,  even  in  the  optic  axis,  being  only  able  to  distinguish 
between  light  and  dark,  a*?  in  caries  of  mature  cataract,  severe  cases  of 
glaucoma,  etc.,  and  yet  it  may  bo  of  great  importance  to  know  whether  or 
Dot  the  field  of  vis^ion  is  of  normal  extent.  This  may  bo  readily  ascertained 
in  ihe  following  manner:  The  patient  is  directed  to  look  with  the  one  eye 
(the  other  being  closed)  in  the  direction  of  his  uplifted  hand  (held  straight 
before  him,  on  a  level  with  hi.4  eye,  and  at  a  distance  of  from  twelve  to  eigh- 
teen inches).  A  lighled  candle  is*  llicn  held  in  different  portions  of  the  vtMial 
field,  and  the  furthetft  point  at  which  it  is  still  visible  m  various  directions 
^^  is  noted,  the  candle  being  alterniitcly  .shaded  and  uncovered  by  our  hand, 
^B  so  as  to  test  the  readinet*3  and  accuracy  of  the  patient's  answers.  Care 
^H  should  also  be  taken  to  shade  tlie  candle  when  it  is  removed  to  another  por- 
^H  tion  of  the  field.  The  light  may  likewise  be  thrown  upon  various  portions 
^^  of  the  eyeball  by  the  mirror  of  the  ophthalmoscope,  and  the  patient  quc8- 
tioned  as  to  the  direction  from  whicii  the  light  appears  to  come, 

Mr.  Pridgin  Teale  has  deviseil  a  modification  of  the  above  method,  by 
Bubdividiug  the  board  (already  divided  by  vertical,  horizontal,  and  diagonal 
litiee;  by  a  series  of  concentric  circles.  There  U,  m<ireover,  a  travelling 
white  disk  of  card-board,  which  can  be  moved  from  the  outer  edge  of  the 
board  to  the  centre  along  the  diagonal  and  other  lines,  tliuj*  forming  a  very 
eooveDient  and  easily  recognisable  object.  There  is  also  a  rest  to  steady  the 
patient  B  head,  and  maintain  it  at  a  cert4iin  distance.  He  marks  the  exist- 
I  encc  of  good  vision  by  a  4"  ^igu.  imperfect  vision   by  — ,  and  absence  of 

^H  vision  by  0.  Blank  diagrams^  are  prepared,  which  are  a  copy  oi'  the  mark- 
^H  ingfe  on  the  board,  on  a  scale  of  1  of  an  inch  to  1  inch  of  the  board, 
^H  Weckex  employs  the  following  mode  of  taking  the  field.  He  uses  a  large 
^™  black-board,  towards  the  centre  of  which  can  be  moved,  in  a  radiating  direc- 
tion, a  number  of  small  white  ivory  ballj^,  time  marking  the  extent  of  the 
field ;  as  soon  as  the  ball  reaches  the  limit  of  the  field,  it  ie  turneil  round, 
and  presents  its  black  posterior  surface  to  the  patient.  On  the  back  portion 
of  the  board,  the  shape  and  extent  of  the  field  can  be  read  off  from  the 
position  of  the  white  balls,  which  give  it«  exact  delineation. 
^H  Professor  Forster's  perimeter*  is,  however,  by  far  the  best  instrument  for 
^B  mefisuriug  the  extent  of  the  field  of  vision.  It  consists  of  a  scmicircu  lar  band 
^^  of  brass,  which  is  mounted  on  a  stand.  Tiii.**  band  or  arc  is  two  inches  wiile^ 
and  ctjrved  at  a  radius  of  twelve  inches;  it  revfdves  round  a  central  axis, 
which  permits  of  its  being  placed  in  different  meridional  positions.  Kach 
half  of  the  arc  is  divided  into  90°;  0"^  being  situated  in  the  middle,  at  the 
central  axis,  and  the  90"*  at  each  extremity.    The  object  for  testing  the  field,. 


^ 


*  These  may  be  obtaint^  at  Mp«si-fi,  Ilurrison'.'!,  45  St,  Miirtinn  Lane. 

'  For  »  fuller  dwscrtptiou  nf  tliis  instrument,  iirid  tbt?  luethod  uf  using  it,  I  mufit  refer 
the  Ttmfifr  to  Dr,  Carl  Maseru  '■  luMii^uml  DiJiKOPtutioii  on  the  Pprimcter  "  Hih^luu, 
t869f  published  by  11,  Lindc?r);  iiUo  to  the '' rornpte  Hondii  du  Contrite  D'Uphthal- 
mologie,"  18»^7,  p,*Hir>.  The  |X'ninoti»r  is  nrndf  l>y  Mr.  Sitte,  npticitm,  8  AUp  TuKt.-li»  n- 
Breftim.  find  coet^  n}Mmt  €7. 
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nvttble  knoK  having  u  white  ceuti^e 
to  »iij  point  of  the  arc,  l>v  nieans  of 
kjr  It  winch.    At  the  back  of  the  cent, 
a  unfile  indiciite^j  the  viirious  nierid" 
b»  iacJination   to  the  vertical   nieridii.^ 
\  within  these  meridians.     In   order 
bmit  directions,  and  to  recort!  the  resi  ^ 
which  are  copies  uf  the  disWci 
meridian,     (hi  these  skeleton  r 
|(a|e«l  **i  thr  Hehi  in  any  given  cu>se.     In  e>^ 
^^  m  mM  to  have  hii^  vii^ual  line  fixed  on  the 
i^  iKb  bttUon  placed  ITy""  to  the  inner  (nuj^l 
j^|  lie  Utsd  $pot  opposite  the  latter 
t>utlt  Imb  recently  devised  an  excellent  im 
Ir,  ttWdi  i»  more  simple  in  con^st ruction,  lea*- 
of  CMrder.     lie  gives  the  Ibllowing  descripti 
;*  July  6,  1872: 

tripod*  supporting  a  hollow  etem  (¥^ 
[pT^  moves  up  and  down,  and  can  l>e  fixed 
*w  {€).     At  the  top  of  the  stem  (  b)  is  a 
ihe  quadrant  (e,  e  ),  which  turns  in 

»n    n-'jM'titioii,  I  must  h<*n^  <i\plaiii  thi*  *i 

siftd  "1»IiihI  f«|Mvt/*     liy  visunl  ]iin«  Im  inj<iwr>ik)r*d  t_ 

>t  to  thi'  »tbjoet  point,  mid  thi;*  Ihir  uiis.  foniie 

k\ii*,  lu'ncr  it  i^^  oftfu  snid  wln'ii  «  jH-rson  is  U 

tlx««*l  iirKMi  ii    '     ThiK  is,  however,  not  *itri 

«*  \  isiml  liiH'  iiud  iiipti<?  iixis  urt-  ni»t  idotitic: 


th^ 


Flu, 


L«l)  ft^tnnnity  consinjuputly  lyiiitr  to  the  outer  sidfe  of 
|i»w  U  A  milcT  dei*crjptiou  of  this  will  be  found  in  CJijiti 
ih^  oy\k  a**r\e  nn-  not  excited  hy  objective  liirhf,  hence 
[^Kv  uf  the  ^»ptic  none  (nptip  di.k)  b  not  p<^R^eivod,  a 
ill  tbi»  Ib'Ul  ol  vidiyh,     rb.i*  ^^un  or  donclency  h  calM  O 

•  <  *  "iTv^^lwndH  ni  .^ize  and  pontion  to  the  otitic  di^  ^ 

.M,jH.niu..|it.     If  tb..  IvA  fne  of  the  obii^n^or  i  .-s^ 
, ,  r.ti  lb.*  CTN^..  ni  Fi^if.  7,  it  will  bp  fonBd  that  wi*^ 


Ill  «wvlv«'  nitdioi.  from  thefyf,  the  whito  circle  enliMv  dii^--*' 
[  Mni'k.  Thi5  ^nii  in  tbf>  visua!  Add  is  not  wivoived^  be^  ^ 
I  kvt  in  thi^  oni^  eye  is  conipeiij^nted  for  by  the  ot:* 

nli.m  to  ;tnpn--Mons  which  full  u|x>n  those  purt^ 
..from  the  iH.im  of  ttxution,  Th«  diameter  of  xW 
tik.">"t!'ai»    '^'''''^"*^  *^'  Listing.,  1  mm,  55^ 
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circle,  and  moves  with  just  stiffness  enough  to  remain  wherever  it  b  placed. 
On  the  quadrant  is  a  travelling  slide  (p),  with  a  white  spot ;  and  a  second 
independent  axis  is  inserted  in  the  axis  of  the  quadrant  at  G,  and  carries  a 
short  tube,  in  which  may  be  placed  a  stem  to  support  the  fixing-point.  The 
second  or  inner  axis  makes  a  complete  revolution  without  affecting  the  posi- 
tion of  the  quadrant,  and  without  being  affected  by  it.  At  its  attached  ex- 
tremity the  quadrant  terminates  in  a  circular  disk  (if),  which  is  graduated 

Pig.  8. 


into  degrees  at  the  back,  and  a  fixed  index  allows  the  exact  position  of  the 
quadrant  to  be  read  off.  The  quadrant  is  also  graduated  from  ten  degrees 
to  ninety,  on  its  concave  face,  so  as  to  show  the  exact  position  of  the  slide. 
The  fixing-point  may  be  either  an  ivory  knob  at  the  end  of  a  wire,  or,  what 
IS  for  most  purposes  better,  a  small  disk  with  a  central  perforation,  as  shown 
at  H,  through  which  the  patient  looks  at  an  object  on  the  other  side  of  the 
room,  and  obtains  fixation  without  exercise  of  the  accommodation  and  con- 
sequent fisitigue  to  the  eye.  The  travelling  slide  (p)  may  be  made  to  carry 
a  spot  of  any  color  or  size  that  is  desired,  and  it  is  ^rnished  with  a  ring  at 
the  back,  bv  which  it  may  be  moved  by  means  of  a  hook  set  in  a  handle,  so 
that  its  position  may  not  be  indicated  by  that  of  the  hand  of  the  operator. 
For  the  purpose  of  taking  exact  measurements  of  the  blind  spot,  the  quad- 
rant is  graduated  at  the  oack  from  eight  degrees  to  twenty-five,  in  degrees 
and  sixths  of  a  degree ;  and  a  white  spot  is  placed  on  the  centre  of  the  axis 
(g"),  to  serve  as  a  fixing-point  for  this  particular  purpose." 

[Landolt's  perimeter  has  a  double  arm,  like  Forster's,  and  is  open  to  some 
of  the  same  objections. 

Scherk's  perimeter  consists  actually  of  a  hollow  hemisphere,  with  a  radius 
of  one  foot,  attached  tangentially  to  a  vertical  rod  at  its  pole,  blackened  in- 
side, and  divided  into  meridians  and  concentric  circles.  The  hemisphere  is 
divided  in  the  vertical  meridian,  and  the  two  quadrants  can  be  pushed  aside 
from  each  other,  to  admit  of  more  light.  The  method  of  examination  is 
practically  the  same. 
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perimeter  iDtroduced  is  that  of  Dr.  W.  H.  Carmalt,  of  New 
it  Coao.,  which  has  the  great  advantage  of  beiag  of  very  moderate 

ited  in  a  front  view  by  Fig.  9,  and  conaiatB,  in  th^  mam,  of  a 
'c  f  B)  revolving  amoothly  around  an  axis  (c),  the  latter  sUding  up  and 
n  the  Toii  A. 

he  arc  i^  east  accurately  on  a  uniform  curve  of  3/).5  centimetres  radius ; 
mbnieeii  in  it>»  length  about  140^  of  a  circle,  and  is  in  two  parts.  The 
n  eentraJ  pjrtion  inelude^  about  100^,  the  axia(c)  being  at  the  middle  of 
;  the  additional  pieee,  to  make  up  the  remaining  40^,  is  arranged  to  fit 
iiher  end  of  the  main  part,  making  whichever  arm  it  is  attached  to  90^ 
1  the  axra  Tlie  arc  b  about  Gi)  millimetres  broad,  and  of  sufficient  thick- 
tij  be  firm  and  preserve  its*  curvi- ;  lieiner  <a»t  i?  an  additional  security  to 
lame  end.  The  face  is  blackened,  and  a  white  line  drawn  through  the 
die  tthmg  itH  whole  length.  It  Is  also  divided  by  mmiltir  white  linei^,  at 
t  anglea  U)  tliw  line,  Intii  iipacL's  of  10°.  each  numbereil  respectively  up 
0**,  on  the  main  jiiece  of  the  arc,  and  continued  on  to  9u^  on  the  addt- 
al  piece. 

he  axm  f c)  extendB  backward  about  70  mm.,  and  near  the  farther  end 
a  liole  through  which  the  rod  ( A )  passes  perpendicularly.  A  thumb- 
W  at  the  extreme  end  serve*  to  fasten  the  axis,  and  with  it  the  arc  at  any 
;ht  upon  the  rod.  This  rod  is  of  highly  polished  steel,  nickel-plated, 
tt«  in  iliameter  and  48  cm.  in  length  ;  it  is  screwed  Hrmly  at  its  tower 
Bio  the  heavv  brass  ctarap  E,  which  may  be  fastened  to  the  edge  of  a 
W,  mantel-shelf,  bracket,  or  other  convenient  support,  by  means  of  & 
ry  thumb-screw,  with  a  revolving  washer  at  the  top.  allowing  a  firm 
p  without  tearing  or  fraying  the  underside  of  whatever  woodwork  it  may 
ttached  to. 

pon  the  fnmt  of  the  clamp  E,  by  a  half  bayonet  fastening,  so  that  it 
be  unshipped  and  laid  aside  when  not  in  use,  is  attached  the  arm  D, 
yiDg  at  its  other  end  the  crutch-piece  C,  lutended  to  support  the  chin  of 
patient.  The  arm  profRT  is  about  30  em.  long,  of  square  tubings  and  re- 
PB  into  its  open  end  another  sliding  piece,  allowing  the  whole  to  be 
iheneil  ti>  35.0  cm.,  mentioned  as  the  radius  of  the  arc  (Bj,  and  the  proper 
Ulce  for  the  eye  to  be  from  the  point  of  fixation  (C),  Another  piece  of 
1^  tubing  is  fastened  at  right  angles  and  perpendicularly  to  this  piece, 
hich  slidee  the  sijuare  nickel-plated  rml  C,  carrying  upon  its  upper  end 
irved  piece  of  smooth  nickel-plated  brass,  upon  which  the  chin  rests. 
<  nwi  may  be  fastened  at  any  height  \i\i*ni  the  arm  E),  by  a  smalt  thumb- 
^(Fj,  so  that  the  height  of  the  crutch  and  the  arc  (B)  may  be  made  to 
Kond  rcwpiMTtively  to  the  heights  of  the  chin  and  the  eye  of  the  patient, 
(f  10  showrt  the  revc^rse  side  of  the  arc  (B  i,  the  prolongation  of  the  axia 
iward,  the  ro<l  i  A)  ujKm  which  it  slides,  and  the  thumlvscrew  fastening. 
,he  leftdiaufl  side  of  the  axis  as  the  patient  sits  facing  it,  directly  on  the 
(untal  liut%  iM  im  index  u;)  pointing  to  radiating  lines  on  the  reverse  sur- 
^  the  (ire.  Tlieno  radii  are  dmwn  around  the  axis  in  spaces  of  30**, 
ri^J  as  tli<'  o|itic'iaTis  ni»w  reckon,  the  axes  of  cyHudrical  lenses  at  zero 
lefl  horixiintal  line,  and  running  upward  and  around  to  36tr. 
mUi  be  ipiite  <iut  of  place  here  to  urge  the  im^xtrtiince  of  accurately 
IK  the  viMual  field  wnen  }M»ssibIe  ;  in  nrder  to  facilitate  tliis,  I  have 
led  the  iimkor  of  the  pi^rimeter  to  pubiiah  a  chart  to  send  with  it, 
ia  on  a  somewhat  larger  sc4ile  than  any  heretofore  published,  the 
Ing  exactly  one  millimeU*e  for  each  degree  of  the  circle  comprising 
imatie  visual  field.     The  centre  of  the  field  corresponds  to  the 
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nuetilft  lut^af  the  chart  ig  then  spaced  off'— Ist,  by  concentric  circles,  each 
10^  or  10  miD.  apart  (atid  the  notual  distance  from  the  macula  of  a  defect 
or  lesion  in  the  eye  when  it  gives  a  break  in  the  field  of  vision  may,  in  sume 
csttTis,  Iwi  calculated);  and  2d,  by  radii  dniwn  at  every  ^i>°  of  the  visual 
circle,  interscotinr^  the  above  concentric  circles  and  numbered  to  correspond 
with  the  radii  on  the  reverse  side  of  the  arc.  The  bliml  spot  is  noted  at 
about  15"*  external  to  the  centre  of  the  chart.  The  clear  sipace  on  the  chart 
ta  an  approximation  only  to  the  normal  vii^ual  field ;  the  variations  at  the 
periphery  being  so  dei>endent  upon  individual  conforniationg  of  face,  promi- 

ice  of  eye»  €tc.»  that  a  standard  scheme  would,  of  course,  be  useless.  Thia 
been  confltructed  as  an  average,  from  the  observations  of  Forster,  Aubert, 

lOBtif  Hirachberg,  etc.,  and  it  was  thought  desirable  to  indicate  nearly  the 
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[Fig.  10.) 


Qioal  field,  m  that  a  Btrikingr  variation  would  be  detected  at  a  glance.  I 
have  had  it  printed  upon  thin  paper,  for  insertion  in  the  book  of  histories 
which  every  one  kec|^*8, 

<.'t  of  fixation  (tin  stated,  tire  proximal  extremity  of  the  axis)  ia  an 
ui  I  disk  of  nickel-pluted  bra><s,  ir>  mm,  in  diameter.     1  use,  for  the 

uiid  t»r  movable  object,  squares  of  thick  card-hoard,  capable  of  beinp  in- 
tod  in  a  little  .spring  clasp  at  the  end  of  a  stick  serving  as  a  handle.  This 
Handle  is  35/>  cm.  lonjj,  and  may  be  used  to  determine  with  stifficient  ac- 
citrmcy  the  position  of  the  patient's  head,  or  rather  eye,  at  the  centre  ni'  the 
curve  of  the  arc,  by  measuring  the  length  of  the  handle  from  two  points  (^y 
aero  and  90^)  on  the  arc;  where  these  intersect  on  the  horizontal  plane  is  the 
centre  of  the  circle,  and  there  the  eye  should  be  placed.  The  chin  then  rest- 
ing upon  the  crutch  is  steady  enough  for  practical  purposes. 

It  ifl  very  often  necessary  to  test  the  sense  of  color^  and  this  is  best  done  by 
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tenting  the  power  oi  distinguishing  between  various  colors  without  naming 
them.  The  beat  test-objecta  are  dyed  pieces  of  silk,  or,  better  still,  skeins  of 
colored  worsted,  such  as  are  recommended  by  Holmgren,  of  Upeala,  A 
person  who  is  color-hlind  will  place  together,  as  similar,  certain  coloi^  which 
to  a  normal  eye  are  very  diiferent.  In  the  eolor-blindnees  which  is  the  re- 
sult of  atrophy  of  the  optic  nerve  aud  retina,  the  defect  will  be  detected  by 
aakint'  the  patient  to  name  the  colore ;  but  in  congenital  color-blindneas  it 
IB  best  to  examine  the  patient  without  the  colors  being  named. 

Various  instrumeute  have,  from  time  to  time,  been  invented  for  determin- 
iug  and  measuring  the  color-sense.     Que  of  the  latest  is  that  uf  Oliver,  which 
consists   of  »    blackenetl  perforated  disk,  in  which  is  inserted  a  movable 
graduated  sHJe  ;  the  disk  iy  then  bolted  to  two  circniar  cards,  upon  which 
are  placed  known  colors.     By  the  rotation  of  these  color-bearing  cards,  and 
the  movement  of  the  slide,  we  can  accuratelv  determine  the  exposed  area, 
the  amount  being  registered  l*y  the  graduateJ  strip  on  the  face  of  the  slide. 
This  strip  has  upon  it  an  artiticial  divisitm  of  the  diagonal  of  the  entire  color- 
stiuan^  into  nine  equal  parts,  each  divitled  into  ten  equal  part*^.     Each  of  the 
aides  uf  the  color-square  is  equal  to  ninety  millimetres,  and  as  the  strip  meas- 
ures the  diagonal,  there  is  given  by  this  measure  an  absolute  answer  for  the 
a«aual  iucreai^e  of  the  side  of  the  square  in  millimetres.     The  three  primary 
colors  anil   blue  are  placed  on  the  first  carch     The  second  card  has  been 

■  mided,  in  onler  to  have  a  series  of  confusion  colors  in  eases  of  color-hlind- 

■  ji^ga.  '("Archives  of  Ophthal.;'  x.  4/)— B.] 

/)ou6£e  im*tge»  {diphput). — An  objeet  only  appears  single  when  bnth  visual 
lines  are  fixed  upon  it;  any  pathological  devialion  of  either  visual  line  must 
necessarily  cause  diplopia,  as  the  ravs  fntm  the  object  do  nut  then  fall  u]>on 
identical  portions  of  the  retina.  The  slightest  degree  of  diploj>ia  is  that  in 
which  the  double  images  are  not  distinctly  defined,  but  seem  to  lie  slightly 
over  each  other,  so  that  the  object  appears  to  have  a  halo  round  it. 
\Ve  meet  with  two  kinds  of  ilouble  images. 

1.  H&monipmus  (or  direct)  <liplopia,  in  which  the  image  to  the  right  i>f  the 
patient  belongs  to  his  right  eye,  the  lah  image  to  the  left  eye. 

2,  Oro«^d  double  images,  in  which  c^se  the  image  to  the  right  of  the  pa- 
tient belongs  to  his  left  eye,  that  on  his  left  to  his  right  eye. 

Homonymous  diplopia  is  always  pixxluced  (except  in  iiu-ongruence  of  the 
retime )  in  convergent  squint,  for  if  the  eye  deviates  inwards  fnun  the  object, 
the  rays  coming  from  the  latter  will  fall  upon  the  inner  p*irlion  of  the  retina, 
and  the  image  will  (in  accordance  with  the  hiws  of  projection)  be  projected 
outwards,  as  in  Fig.  11- 

Ijiii  1.  be  the  right  eye,  whose  visual  line  is  fixed  upon  the  object  (b): 
II.  The  left  eye,  whtise  visual  line  ic  d)  deviates  inwards  from  the  object; 
the  rays  from  h  therefore  fall  upon  e,  a  |K>rtion  of  the  retina  internal  to  the 
yellow  spot  (d),  and  the  image  is  cousequentiy  projected  outwards  to  f;  b 
and  f  are,  therefore,  hom<mymous  double  images,  the  image  b,  wliich  is  tt> 
the  right  of  the  patient,  belonging  to  his  right  eye,  the  image  f  to  his  left  eye. 

Crossed  double  imager  arise  in  divergent  squiiit,  for  as  the  one  eye  deviates 
outwartls  from  the  object,  the  rays  fmni  tiif  latter  fall  upon  a  portion  of  the 
retina  external  to  the  macula  lutea,  the  image  is  pn»jected  inwards,  and 
crosses  that  of  the  other  eye,  as  in  Fig,  12. 

L  The  right  eye,  wha^  visual  line  is  fixed  upon  the  object  (b).  II.  The 
left  eye,  whose  visual  line  fc  d)  deviates  outwards  from  the  object;  the  rays 
from  the  latter  therefore  fall  upon  e,  a  portion  of  the  retina  external  to  the 
macula  lutea  (d),  and  the  image  is  projected  to  f,  crossing  the  image  b ;  the 
image  f,  which  would  lie  on  the  i»atient*8  right  hand,  would^  therefore,  be- 
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long  to  his  left  eye,  the  image  b,  which  woald  lie  on  his  left  side,  to  the 
rimt  eje. 

If  one  eye  squints  upwards,  the  rays  will  fall  upon  the  upper  portion  of 
the  retina,  and  the  image  be  projected  beneath  that  of  the  healthy  eye.  The 
reverse  will  be  ^e  case  if  the  eye  squints  downwards,  for  then  the  rays  will 


Fig.  13. 


fall  upon  the  lower  portion  of  the  retina,  and  the  image  will  be  projected 
above  that  of  the  healthy  eye. 

We  should  never  forget  to  ascertain  whether  the  diplopia  be  monocular  or 
binocular;  in  the  latter  case,  it  will  of  course  disappear  upon  the  closure  of 
either  eye.^  [If  the  diplopia  is  monocular, 
the  lens  and  retina  should  be  examined  care- 
Ailly,and  the  presence  or  absence  of  nervous 
symptoms  should  be  looked  into. — B.] 

Let  us  now  glance  at  the  action  of  prisms. 
When  a  ray  of  light  falls  upon  a  prism,  it  is 
refracted  towards  its  base.  If,  for  instance, 
whilst  we  look  at  an  object  (e.  g,,  a  lighted 
candle)  at  eight  feet  distance,  with  both  eyes, 
a  prism,  with  its  base  towards  the  nose,  is 
placed  before  the  right  eye,  the  rays  from 
the  candle  will  be  deflected  towards  the 
base  of  the  prism,  and  fall  upon  a  portion 
of  the  retina  internal  to  the  yellow  spot, 
and  be  consequently  projected  outwards, 
giving  rise  to  homonymous  diplopia.     As 

we  are,  however,  very  susceptible  of  double  images,  the  eye  will  endeavor  to 
xmite  them  by  an  outward  movement  (its  external  rectus  becoming  con- 
tracted), which  will  again  bring  the  rays  upon  the  yellow  spot,  but  at  the 
same  time  of  course  cause  a  divergent  squint.     Fig.  13  will  explain  this. 

^  In  examining  the  double  iinugcis  of  a  patient,  it  is  convenient  to  place  a  slip  of  red 
glass  before  the  sound  eye,  for  we  thus  enable  him  readily  to  distinguish  the  two  images 
by  their  color,  and  we  also  weaken  the  intensity  of  the  image  of  the  sound  eye,  and 
approximate  it  more  to  that  of  the  affected  one,  whose  image,  owing  to  the  rays  ftx>m 
the  object  falling  upon  an  eccentric  portion  of  the  retina,  will  be  less  intense  in  propor- 
tion to  the  distance  of  the  spot,  upon  which  the  rays  fall,  from  the  macula  lutea. 

SThis  difference  in  the  distinctness  of  the  images  is  not  always  noticed  by  the  patient, 
1,  when  they  are  very  wide  apart,  the  false  image  may  not  be  noticed  at  all. — B.] 
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Let  a  b  be  the  visual  Hue  of  the  left  eye  fixed  (with  the  other)  upon  a  candle 
eight  feet  off.  Now,  if  a  pmm  (with  il.^  biise  towunln  the  uose)  be  placed 
before  the  right  eye,  the  mys  are  refnu-ted  towuirds  the  biL^e  of  the  prism,  and 
do  not,  as  in  the  other  eye,  fall  upon  the  yellow  spot,  but  upon  a  jwrtion  of  the 
retina  (d)  internal  to  the  latter,  and  the  image  is  projected  outwards  to  e; 
hoiuonyiuous  diplopia  therefore  arises^  and,  to  avoid  thi^,  the  external  rectus 
muscle  contracts  and  moves  the  eye  outwards,  so  as  to  bring  the  macula 
lutea  (c)  to  that  spot  (d)  to  which  the  rays  are  iluHected  by  the  prism.  As 
the  rays  from  the  object  will  now  fall  in  both  eyes  upon  the  macula  lutea, 
single  vision  will  result,  accompanied,  of  courae,  by  a  divergent  j^quint  of  the 
right  eye. 

The  reverse  will  occur  if  we  turn  the  prism  with  its  base  to  the  temple, 
for  then  the  rays  will  be  dt^Bected  to  a  portion  of  the  retina  to  the  outer  side 
of  the  macula  lutea,  and  the  ima^^e  will  be  projected  inwards  across  that  of 
the  left  eye,  and  crossed  diplopia  will  be  the  result.  In  onler  to  remedy 
this,  the  internal  rectus  will  cuntract  and  move  the  eye  inwards,  so  as  to 
bring  the  macula  lutea  to  that  spot  tt>  which  the  rays  are  deflected.  [Prigms 
are  occasionally  useful  in  examining  feigning  patients;  for  the  correction  of 
diplopia  from  slight  straliismus;  for  estimating  the  strength  of  the  internal 
and  external  recti,  and  other  purposes.  The  internal  rectus  can  overcome 
a  much  stronger  prism  (bnse  outwards)  than  the  external  (base  inwards), 
whilet  the  superior  and  inferior  recti  are  still  less  able  to  cause  compensatory 
movements  (base  downwards  or  upwards);  and,  in  endeavoring  to  cause 
diplopia  in  an  examination  for  malingering,  it  is  be«t  to  use  a  rather  weak 
prism  (about  6^  or  ft'')  with  its  base  up  or  down  (Nettleship).^ — B,] 

The  Compress  Bandage, — The  form  of  bandage  to  be  em[)l*»yed,  a^n  well  as 
its  mixle  of  apjilication  to  the  eye,  is  of  nuich  practical  importance,  and  it 
ehould  vary  according  to  the  effect  whicli  we  desire  t<:>  produce.  If  the 
bandage  is  applied  only  Ibr  the  purpose  of  keeping  the  dressing  uptm  the 

[Pig.  14.] 


U  oi  ]  I  •"-  7  the  movement  of  the  latter  and  of  the  eyelids,  or  of  guard- 

ing the  »  >t  the  effect  of  light  or  cold,  it  need  but  be  of  a  very  simple 

kindt  ami  i  tinnk  Liebreicl/s  bandage  answers  these  purpijses  best.  But 
Von  Graefe  has  shown  that  the  compress  and  bandage  nniy  often  be  made  of 
tfreat  therapeutical  value,  especially  in  arresting  and  limiting  suppurative 
Uiflammation  of  the  cornea,  such  as  is  apt  to  occur  in  obi  and  decrepit  persona 
after  injuries  to  the  cornea,  or  an  operation  («.  g,^  extraction  of  cataract), 
In  Mucli  {MiM"?^  l^iebreich'fl  bandage  does  not  suffice,  and  we  must  emph)y  the 
pre-  of  Von  Graefe, 

l;  ;idage  [Fig.  14]  consiata  of  a  knitted  cotton  band  [a]  about 

hea  long  and  2i  inches  wide.     At  the  one  end  are  two  tapes,  the  on© 
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vlng  mund  llie*  Imclc  of  tlio  head,  tbe  other  [it]  formiiig  a  crows^bar  with 
r-^1,  iiiul  pusj«uig  over  the  t4»f)  of  the  hea<l,     Tfie  other  end  of  the  band- 
ftj  !  ri«^  a  tii|H*  [k]  which  is  to  be  tied  at  tho  side  of  the  head,  opposite 

Ih.  J   uve,  to  the  one  [rrj]  coming  round  from  the  baek.     [Fi^.  15 

rejin^'nt*  the  bandu^o  «pplied.--H,]  The  ])rincipal  advantag*:-!*  offered  by 
thti^  banrlaire  an^ — that  it  |»t'rfectly  retains  its  poeitiun  without  t*Upping,  and 
that  it  ran  W  undoijc^  and  the  dressiogs 

changed  without    the  patieut's   head  [pig,  15.] 

hnv^ing  to  be  raisi^d  from  the  pillow. 
If  thr  thick  kiiitte<l  hand  proves  heavy 
and  hot,  I  substitute;  for  it  a  band  of 
finij  riHjglin  or  of  chi^tic  web.  The 
banda^'c  i»  to  be  apnlic^i  over  the  fol- 
lowiD>?  il redwing:  The  patient  being 
direct wl  geiitJy  to  chw«e  his  eyes,  a 
piecisof  goft  linen  \»  Uiid  over  the  lids 
60  as  to  Hiak  up  any  discharge;  Amail 
oval  pk'djfcts  of  ehar[iie'  or  canled 
cotion-wiwd  are  then  placed  over  thii*, 
mon^  especially  in  the  hollowa  at  the 
inaLde  of  the  eyeball  and  beneath  the 
upper  e<lge  of  the  orbit,  !*o  m  to  till 
thefN*  out,  and  bring  the  padding 
nearly  to  the  same  level  as  in  the 
centre.  The  pre^tire  of  this  cushion 
should  be  (]uite  uniform,  and  not 
jtrealt»r  uf^on  one  portion  of  the  eye 
than  auMther,  more  cspeciallv  upon 
the  etinire  of  the  eyebalb  otherwis^e 
tt  win  pn^lnnt*  paiu  and  discomfort, 
Tf'  of    the    pledget-?    of 

c^i  I   bo  applied  in  such  a 

mniinvr  tiiut  the  upper  lid  i?  gently 

ftretcbcHl  acnvR*  the  eyeball  in  a  lateral  direction,  and  the  Hda  thus  kept 
itnmovable.  The  two  j>rincipal  points*  of  pressure  shouhl  he  at  the  inner  and 
ont4T  cnnthus,  so  that  the  eyeball  is  ouly  pressed  by  the  upper  lid  being 
stretohed  gently  acroaa  it. 

Von  (fnictc*  makes  use  of  three  different  forma  of  compressive  bandages 
— 1,  the  temporary;  2,  the  regular  compre^;  H,  the  pressure  compress. 

1,  The  trmpomrtj  bandagf  simply  consistB  of  a  knitted  cotton  band  about 
AftccQ  inclic**  in  leni^th  and  one  and  threequarters  inch  in  width,  which  is  to 
be  placed  <•  '  -  ye  and  fastoned  by  a  eouplo  of  t4ipeg.  For  ihiti  purp«38e, 
I  think   I J  bandage  is  to  be  greatly  preferred,  but  with  the  next 

l>^  :e  it  i»  different,  for  here  we  can  regulate  the  degree  and 

nv  -ired  with  a  nicety  and  accuracy  not  to  be  obtained  with 

Li 

iVyii/ar  Con^tu. — Thij*  bandage  is  about  one  and  three-c^uarters 
jurd  lung  and  one  and  uno-half  inch  wida    Its  outer  two-thirds  consist  of  Bue 

'  In  of  thrr^ud*  of  *t^rj'  tin*'  linpn ;  the  Him'Ij  MlwMild  h<'  nil  iiit4>  mnull 

•qi  Kroe  or  fotir  inchi*6  111  ciiatnr<tor,  ntid  tlit*  iiidividuul  thn>Hd>«  nru  tht*ii 

ti'  hun  Pi»rti)lri)(  tb*^  rhurriio,  which  shmild  br  folded  into  *niAll  ploilgot*. 

T»i  r  and  iiion*  cotnft^rtiihl*;  Mum  <vitt<>n-w<H»K 

*  A.J.  ^>  J    IX,  2;  viiU  »Uo  un  abridgmntit  of  tljU  puper,  by  the  ftuthor,  in  "  R  L. 

"   U  Rep,,"  V.  2. 
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and  very  elastic  flaDnelJts  central  third  of  knitted  cotton*  The  eye  having 
been  padiled  with  ehar|iie  or  cottou-wool,  as  above  directed,  the  bandage  ib 
to  be  thus  adjusted:  One  eu*l  is  to  be  appliecl  to  the  forehead  just  above  the 
alfucted  eye,  and  is  then  to  be  pasaed  to  thi^  tipposite  &idcof  the  foi*ehead  and 
above  the  ear  to  the  back  of  the  head;  the  knitted  portion  is  next  carried  on 
bdow  the  ear  and  brought  upwards  over  the  eoni}>ress,  the  bandage  being 
then  again  pa^^ied  aerost*  the  forehead  and  its  end  firmly  pinned.  The  op- 
posite eye  may  be  closed  with  a  strip  of  plaster,  or,  should  it  ako  require  a 
compress,  a  separate  bandage  is  to  be  applied. 

3.  The  prettmre  bandage  is  made  of  fine  and  very  elastic  flannel,  and  should 
be  ab«mt  three  and  one-half  yard-s  long  anil  tme  and  one-quarter  inch  wide. 
It  is  intended  to  protiuoe  complete  ininiobility  of  the  eye,  and  to  exert  a  con- 
siderable degree  of  graduated  pressure.  The  f>ne  end  of  the  bandage  is  to 
be  placed  upon  the  cheek,  at  a  point  about  nudway  between  the  angle  of  the 
jaw  and  the  ear  of  the  affected  side,  and  the  Imndage  brought  up  over  the 
compress  (but  not  applied  too  tightly j,  and  carried  acroes  the  forehead  to  the 
buck  of  the  head;  and  then,  pa8e«iixg  beneath  the  ear,  a  second  turn  is  to 
ascend  (somewhat  more  vertically)  over  the  compress,  pressing  firmly  upon 
the  latter.  The  bandage  is  then  again  carried  across  the  forehead  to  the 
back  of  the  head,  an<l  finally  brought  once  more  over  the  coraj>ress,  but 
this  time  it  h  not  to  be  pulled  tight. 

Baron  Ileurteloup'a  Artificial  LeccA.— This  instrument  is  of  the  greatest 
service  in  the  a!>j^tractitin  of  blood  in  deeji-seated  iutra-ocular  diseases,  as^ 
for  instance,  in  inflammations  of  the  choroid,  retina,  and  optic  nerve.  For, 
in  order  to  relieve  the  intra-oeular  circuhitron,  it  is  necessary  tlmt  the  de- 
pletion should  be  rapid,  and  we  find  tliat  in  the  inflammations  of  the  ileeper 
tunicas  of  the  eye,  depletion  by  leeches  is  almost  uselej*^,  whereas  ihe  effect  of 
the  artificial  leech  is  very  considerable.  The  instrument  consists  of  a  small 
sharp  cylindrical  drill,  and  of  a  gla^ss  exhausting  tube^  with  an  air-tight 
piston.  The  drill  can  be  set  so  aa  to  muke  the  incision  of  the  dei*ired  de[>th, 
and  \»  worked  by  a  strings  on  pulling  which,  a  rapid  revohition  of  the  drill 
is  caused,  and  the  skin  consequently  deeply  incised.  The  inrttrumeut  is  to 
be  applied  to  the  temple,  and  the  hair  shtjuld  be  previously  shaved  olf  at 
this  *pot,  otherwise  it  will  get  between  the  skin  and  the  edge  of  the  exhaust- 
ing tube,  and  thus  cause  the  admission  of  uir*  The  inci>4ion  should  be  made 
tolei-ably  deep  s  the  depth  varyin^^  (»f  course  with  the  thickness  of  the  skin), 
in  order  that  the  blood  may  fli>w  freely  and  rapidly.  The  air-tight  piston 
is  then  to  be  applied  over  the  incision,  and  a  few  rapid  turns  given,  so  that 
the  skin  may  be  somewhat  sucked  op  into  the  tube.  The  bhjod  will  uow^ 
flow  very  rapidly,  and  the  screw  in  the  piston  must  be  mured  in  accordance 
with  the  flow  of  blood,  so  tliat  no  vacuum  exists  between  the  plug  and  the 
column  of  blood,  nor  should  the  screw  be  moved  rou|^hly  and  t«io  quickly, 
otherwise  it  may  produce  great  pain.  The  ghms  cylinder  (which  holds  about 
on e  ou n ce  of  b lood )  sli o u  1  d  be  filled  in  fro m  t h ree  to  fou r  m i n u t en .  T h e  pi n g 
of  the  cylinder  should  be  soaked  in  hot  water,  previous  to  the  o|K*ration,  so 
that  it  may  swell  up  and  fit  very  tightly  into  the  tube,  and  the  e^lge  of  the 
latter,  which  is  applied  to  the  skin,  should  be  greased  or  8oaj>ed,  in  order  that 
it  nmv  fit  clanely  to  the  skin,  and  prevent  the  entrance  of  air.  With  a  little 
practice,  the  operation  may  be  gently  yet  eflectually  performed  without  giving 
much  pain  to  the  patient.  Hot  fomentations  should  be  applied  after  wards, 
80  that  there  may  be  free  a fler-bl ceding.  As  the  abFtraciion  of  blood  near 
the  eye  always  cauaes  considerable  increase  in  the  How  of  blood  to  the  part 
and  its  vicinity,  the  patient  should  be  kept  in  a  darkened  room  for  the  6rst 
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twenty-four  hours,  until  the  period  of  reaction  is  passed.  At  first,  the  sight 
will  be  a  little  dim  and  indistinct,  but  ailer  thirty  or  thirty-six  hours  have 
elapsed,  the  beneficial  effects  of  the  depletion  will  generally  be  marked. 
[There  are  some  objections  to  Heurteloup's  leech,  the  chief  of  which  is  that 
a  permanent  scar  often  results  from  the  irregular  incision  made  by  the  drill, 
which  is  worked  by  a  lateral  motion.  A  modification  of  this  apparatus  has 
been  made  by  Dr.  F.  B.  Lorinc,  of  Washington,  in  which  the  lateral  motion 
has  been  changed  to  a  vertical  one,  by  putting  the  drill  in  a  cylinder,  and 
workin?  it  by  two  lateral  pistons,  joined  at  the  extremities  to  a  disk  of  the 
same  diameter  as  the  inclosing  cylinder.  A  full  description  of  the  in- 
strument may  be  found  in  the  "  Archives  of  Ophthalmology,"  vol.  viii.  No. 
4.-B.] 

The  Ey&douehe, — The  best  and  cheapest  form  of  this  instrument  consists 
of  a  piece  of  India-rubber  tubing  about  four  and  one-half  feet  in  length, 
carrying  a  rose  at  one  end,  and  at  the  other  a  curved  piece  of  metallic 
pipe,  which  is  to  be  suspended  in  a  ju^  of  water  placed  on  a  high  shelf. 
The  fine  jet  of  water  thrown  up  through  the  rose  will  be  about  twelve  or 
fifteen  inches  in  height,  and  the  force  with  which  it  plays  upon  the  eye  may 
be  regulated  by  approximating  or  removing  the  latter  from  the  rose.  This 
form  of  eye-douche  is  to  be  preferred  to  that  which  is  applied  by  means  of  a 
cup  to  the  eye  itself,  as  the  jet  is  in  this  case  far  too  strong,  and  often  in- 
creases instead  of  alleviating  the  irritation.  It  is  to  be  employed  night  and 
morning,  or  oftener  if  the  eyes  feel  hot  and  tired,  for  two  or  three  minutes  at 
a  time.  The  eyelids  are  to  be  closed,  and  the  stream  of  water  is  to  play 
gently  upon  them. 

Mathieu's  (Paris)  water  atomizer,  or  the  instrument  used  for  Dr.  Richard- 
son's ether  spray,  will  also  be  found  very  useful  and  agreeable. 

[Various  forms  of  atomizers  have  at  different  times  been  recommended, 
and  in  some  cases  they  are  extremely  useful  adjuncts  in  the  treatment  of 
conjunctival  and  corneal  affections,  though  ophthalmic  surgeons  are  divided 
in  opinion  as  to  their  practical  value  over  the  ordinary  way  of  employing 
moist  cold  and  warmth  to  the  eye. — B.] 
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1.— DISEASES  OF  THE   LACHRYMAL  GLAND. 

[Fundionai  anomalies  m  the  lachrymal  gland  conaist  in  abnormally 
tliminiwhed  or  increos^d  stcretiou.  The  ff)riiiur  u  especiany  noticeable  iu 
xert)j>hthBlmia,  and  is  ni>t  <lue  tu  u  ehLsure  of  the  excreting  tlijcts  of  the 
gland,  but  to  a  spivatl  uf  the  disease  from  the  €onjuoctivH  to  the  ^land,  and 
an  actual  lessening  of  the  weeretioii  with  eventual  atruphy  of  the  gland. 

An  increased  !Mjeretioii  is  met  with  in  alm^).st  all  influinmatory  attectioua  of 
the  eye,  especially  when  h]ej>haroi*pa?ni  in  present;  also  in  caHCS  of  neuralgia 
of  the  trigeminus,  when  the  hi^t  and  second  brunches  are  in%^olved.  When 
there  is  an  obstruction  to  the  passage  of  the  tearss,  the  latter  become  neutraK 
and  act  as  an  irritant  in  the  conjunctival  sac,  and  cause  a  new  overflow  of 
tcar8»  This  lachryniation  m  the  earliet*i  i*ynipti>m  cif  the  complications  that 
may  arise  from  alteration  of  function  in  the  lachrymal  pasBages,  and  ib  fol- 
lowed by  a  sense  of  the  presence  of  some  foreign  body  beneath  the  lida. 
This  is  succeeded  by  a  conjunctivitis,  which  in  itis  turn  brings  a  marginal 
blepharitis,  and  in  many  instances  an  obstinate  blepharospasm.  If  the 
patient  \&  of  advanced  years,  ectropium  of  the  lower  lid  is  frequently  ob- 
served, with  nmre  or  le^s  extensive  superficial  keratitii*.  Finally  appear  the 
symptoms  of  thicryo-cystiti.s  and  sirieture  of  the  nnsii]  duet.  A  second  claas 
of  complicatiiins  eonsistii  solely  of  subjective  symptoms,  ^uch  as  phntopsia 
and  phoiiphenes,  photophobia  and  uniocular  diplopia,  due  to  the  prismatic 
eflect  of  the  layer  of  tears  in  the  cnbde-sac  and  reaching  over  the  cornea. 
(8ee  "Recueil  d'Ophthalmologle;'  March,  1880,)— B.] 

Inflammation  of  the  hchnjmaf  ghmt  {Dacn/o-adenitU)  is  generally  chronic 
in  character,  and  gives  ri^e  to  a  more  or  less  considerable,  firm,  nodulated, 
immovable  swelling  at  the  uf>per  ami  outer  margin  of  the  orbit.  The  upper 
portion  of  the  tumor  dieiappears  beneath  the  ^ilge  of  the  orbit,  but  can  be 
readily  followed  if  the  tip  of  the  little  linger  is  inserted  beneath  the  upper 
and  outer  orbital  ridge.  The  akin  ia  movable  over  the  tumor,  and  the  upper 
eyelid  is  somewhat  reddeued  and  puffy,  sometimes,  indeed,  the  redness  and 
swelling  nmy  be  very  considerable,  so  that  the  upper  eyelid  hangs  down  in  a 
thick,  massive  fold  over  the  luwcr.  The  conjunctiva  is  somewhat  injected 
and  swollen,  especiully  at  the  retnvtarsal  told,  an*!  there  may  also  be  cuu* 
*iderabk*  chcmosis.  As  a  rult!,  the  swelliug  m  but  slightly  painful,  cither 
8pontani*ou.Hly,  or  to  the  touch  ;  but  if  the  inllamnmtion  is  very  acute,  the 

}»ftin  mav  l>c  V'vere,  and  extend  to  the  corresponding  side  of  the  face  and 
lead,  ff  the  swelling  acrjuirt^  any  considerable  size,  the  eyeball  will  he 
dii^plaoed  downwards  and  inwards,  and  ita  movements  be  impaired  in  the 
oppoeite  direction.    The  indamumtton  generally  runs  a  very  chronic  and 
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pr  "    course,  the  swollinff  cither  gradually  undergoing  absorption,  or 

1*1  j»piiration  occurring:  but  i(  the  tumor  b  so  hirge  as  to  dbplace 

thr  Kill,  or  impair  it^  mobility,  it  will  be  nece&*iary  to  remove  it.     Kome- 

lifsi  -  '"^Ui  lachrymal  glanck'  become  himultaiieously  intlaiued,  Riviug  rise  to 
a  symmetrical  swelling  at  the  tipper  and  outer  edge  of  each  orbit.  In  rarer 
iastanctiA,  the  inttammutiou  iiHsumes  an  acute  and  sthenic  character,  there 
hemg  griiat  beat,  redneaa,  and  swelling  of  the  part,  with  perhaps  a  rapid 
Ibraiatiun  of  pu8.  so  that  the  diaea^e  a88umeg  all  the  appearances  of  an  acme 
abioeai;.  The  latter  pointt^,  the  tskla  give^  way,  and  there  i»  an  e8ca|)e  of  pui), 
irhtch  may  wjutinue  to  ooze  out  for  some  length  of  time;  subseiiuentJy  the 
opeuiug  elonej*,  the  inflammatory  produetd  become  absorbed,  and  the  swell- 
ing grftdually  disan|>ear8.  Sometimes,  however,  the  aperture  reiiiainit  patent, 
and  A  miuutf  fij^tulous*  opening  Lh  established,  through  which  the  tear^^  ooze 
forth.  The  fistula  may  also  occur  in  chronic  suppuratiim  of  the  gland,  l>eing 
wituat^l  cither  on  the  external  skin  or  on  the  conjunctival  surface.  Such 
fiAttilie  prove  extremely  obstinate  and  intractable  in  the  treatment,  and  if 
the  aperture  should  become  accidentally  stopjjed  up,  severe  inUammatory 
*ynjptomg  may  8U[)ervene, 

lutbimmativm  of  the  lachrymal  gland  may  be  due  to  cold,  or  to  a  trau- 
matic origin.  It  may  al»o  supervene  upon  chronic  inflammatinn  of  the  con* 
luuctiva  or  cornea.    Von  Graefe  mentions  cases  in  which  chronic  swelling 

d  coogieatitin  of  the  gland  were  produced  by  the  protracted  use  of  a  com- 
bandagc,  the  retention  of  the  tears  in  the  gland  probably  exciting 
irritation. 

In  chronic  dacryo-adenitis,  we  may  endeavor  to  produce  absorption  of  the 
inflammatory  pro<lnct«  by  the  local  application  of  ointments  containing 
iodide  of  potae8ium.  iodine,  or  mercury;  or  by  painting  tincture  of  iodine 
over   the   part.     In   the  acute   form,  hot  cataplasms^  and  leeches  should  be 


■  ^^ 


I  if  suppuration  threatens,  a  free  incision  f^honltl  be  made  into 
The  ?Mme  is  to  be  done  if  pus  i*  formed  in  chronic  cases, 
nt,  the  conjunctiva  should  be  scuritied. — B.] 
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//  of  the  lachrymal  gland  is  a  rare  affection,  and  may 
1'  what  difficult  to  diagnoj?e  with  certainty.  It  may  ensue 
upon  repeated  inflammatory  attacks,  or  occur  spontaneously,  and  i«  raDet 
frt^uenily  met  with  in  chihlren:  indeed  it  may  even  be  congenitaL  Thia 
conditii»n  \^  particularly  characterized  by  the  extreme  slowness  with  which 
the  KWtdling  increases*  in  Kize,  ami  the  absence  of  all  reduce,  pain,  or  other 
inflammatory  symptoms.  The  tumor  is  circumscribed,  more  or  less  firm, 
elastic,  and  no<h)lated,  and  may,  in  time,  acquire  so  considerable  a  size  aa  to 
<lH»plajci«;  the  eyeball  and  curtail  its  movements.  Attempts  should  bo  made 
t*>    '  it  \fy  the  a|»plicatiou  of  itnline,  mercurial  ointment,  etc. ;  but  these 

n-.  ui-rally  prove  unavailing,  and  recuurae  mu^it  be  had  to  operative 

iDU'rfi:rwiicc. 

<  -^  the  lachrymal  gland'  (Dacryops)  are  of  very  rare  occurrence, 

ar  t  thf  apjH'arance  of  a  little  tumor,  varying  in  size  from  a  small 

Ik  nut,  in  the  upper  and  outer  portion  of  the  upper  eyelid,  and 

ax.'  hrncath  the  edge  of  the  orbit.     If  at  all  considerable  in  ssiAe, 

il  ia  ai  ooci  ble  to  the  eye,  and  readily  so  to  the  toueli.     On  evertinip 

•   Vuiji  IXuvni*   Wtiltoa,  "Med.  Times  and  Gujsette,"  1854,  p.  817;  and  Homer, 
"Kl    M'>iial^Vl,     1h«;a,  p,  257, 

^  A  very  in&vcvtftiat;  pupvr  on  tbia  subject  by  Mr.  Halki^^  **R,  L.  O.  H.  R<%p.," 
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the  lid  there  is  noticed,  close  beneath  the  conjunctiva,  a  bloish-pink,  semi- 
transparent,  elastic,  and  somewhat  flactoadng  swelling,  condsting,  perhaps, 
of  aereral  nodulated  segments  of  varying  sixe.  It  springs  still  more  into 
view,  if  the  lid  b  retracted  and  pressed  in  a  downward  direction.  The 
swelling,  moreover,  increases  saddenlv  and  markedly  in  sixe  if  the  patient 
cries,  or  the  secretion  of  teais  is  stimulated  by  the  application  of  some  irritant 
to  the  conjunctiva. 

The  cyrt  is  generally  due  to  the  stoppage  of  one  or  more  of  the  excretory 
ducts  of  the  gland,  so  that  the  tears  are  retained,  and  distoid  the  portion  of 
the  duct  and  gland  above  the  point  at  which  the  obstruction  is  atuated. 
The  duct  is  sometimes,  however,  patent,  so  that  the  tears  may  slowly  ooze 
out,  and  the  cyst  be  emptied  by  pressure.^  According  to  Schmidt,'  the 
disease  is  sometimes  congenital.  The  best  mode  of  treatment  is  to  establish 
an  artificial  opening  on  the  inside  of  the  conjunctiva,  so  that  a  free  exit  may 
be  afforded  for  the  escape  of  the  tears.  For  if  an  attempt  is  made  to  remove 
the  cyst  entire,  we  shall  generally  fail,  as  its  wall  is  very  delicate,  and  the 
tumor  is  very  apt  to  recur.  Moreover,  there  is  much  fear  of  leaving  a  smaU, 
fistulous  opening,  which  may  prove  extremely  obstinate  and  intractable  in 
the  treatment.  De  Wecker  has,  however,  lately  recorded  a  successful  case 
of  removal  of  a  dacryope.'  An  artificial  opening  of  sufficient  size  may  be 
gained  by  simply  making  a  linear  incision  of  from  one  and  a  half  lines  to  two 
lines  in  extent,  and  keeping  it  patent  by  passing  a  probe  every  day  along  its 
edges,  until  the  latter  have  become  cicatrized.  Or  again,  von  GraefeV  plan 
may  be  adopted,  of  pairing  a  ^ue,  threaded,  curved  needle  through  the  aper- 
ture of  the  duct  (if  this  is  patent)  and  carrying  it  along  the  anterior  wall  of 
the  cyst  to  a  distance  of  afxHit  two  lines,  at  which  point  it  is  again  to  be 
brought  out,  so  that  a  bridge  of  the  anterior  cyst  wall  of  about  two  lines  in 
extent  is  included  within  the  thread,  which  is  to  be  tied  in  a  loose  loop.  The 
intermediate  bridge  may  either  be  allowed  to  slough  through,  or  may  be 
divided  at  the  end  of  a  few  days,  and  thus  an  artificial  opening  will  be 
established,  through  which  the  lachrymal  secretion  can  flow  o£ 

Fistula  of  the  lachrymal  gland  is  occasionally  observed,  and  may  ensue 
upr>n  dacryops  or  an  acute  or  chronic  abscess,  or  be  due  to  a  traumatic  origin, 
supervening  upon  some  injury  of  the  gland  or  some  operation,  as  for  instance 
the  opening  or  removal  of  a  cyst.  The  fistulous  opening  is  generally  ex- 
tremely minute,  only  admitting,  perhaps,  the  point  of  a  very  fine  bristle. 
Through  this  little  aperture  the  tears  ooze  slowly  forth,  and  their  quantity 
increases  with  the  augmentation  of  the  secretion  of  the  lachrymal  gland  during 
any  mental  excitement,  or  irritation  of  the  eye  from  dust  or  wind,  astringent 
applications,  etc.  The  affecticm  often  proves  somewhat  obstinate  and  intrac- 
table. The  edge  of  the  fistulous  opening  may  be  touched  with  a  fine  point 
of  nitrate  of  silver,  afler  the  edges  have  perhaps  been  first  pared  ;  or  the  ob- 
literation may  be  attempted  by  the  galvano-caustic  apparatus.  Again,  we 
may  succeed  in  occluding  it  by  freshening  the  edges  of  the  aperture,  and 
then  closing  it  with  a  fine  suture.  Sometimes,  however,  severe  inflammatory 
symptoms,  followed  by  the  formation  of  pus,  ensue  upon  the  healing  or  block- 
ing up  of  the  fistulous' opening,  recurring  again  and  again  with  great  severity. 
Alfred  Graefe*  narrat<>s  a  case  of  this  kind,  in  which  he  was  finally  obliged 
to  excise  the  lachrymal  gland,  in  order  to  cure  the  disease  and  relieve  the 
patient  of  this  constant  suffering  and  annoyance.    Mr.  Bowman*  succeeded  in 

»  Vide  Von  Graefo,  "A.  f.  O./'  vii.  2,  1. 

'  •'  I^'hrr*  von  den  Auj?c*nkrankheiten,''  1817. 

»  »•  Kl.  MonaUM.,"  18fi7,  p.  34.  *  '*A.  f.  O.,"  vii.  2,  2. 

»  ••  A.  f.  O.,"  viii.  1,  279.  •  •*  R-  L.  O.  H.  Rep.,"  1,  288. 
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coring  an  ofi^tinate  and  lone-c^tablishcd  external  fistula  of  tlie  lachrymal 
glfind.  Hy  e^tablhhing  an  artiticial  o[>ening  on  the  conjunctival  surface  by  n 
ill  ■'•■,  and  then  ologing  the  external  a[>erture. 

^  -  method  alno  fteema  to  give  ^ood  results.     The  two  ends  of  a  silk 

ligature,  each  arme<l  with  a  needle,  are  passed  through  the  external  fistulous 
ojienlng^  in  such  a  manner  that  one  neenle  peDetrates  the  conjunctiva  of  the 
upper  lid  abuve  the  other.  Both  entU  of  the  ligature  are  thus  brought  out 
in  the  conjunctival  cubde-sac,  au<l,  being  drawn  liglit,  inclotie  a  triangular 
piece  of  the  uppc*r  lid  in  their  i?raflp,  the  apex  of  which  \»  at  the  fintula,  and 
the  bade  in  the  conjunctiva.  The  enda  are  then  cut  ofl'.  and  the  fistula  soon 
he«U.— BO 

Various  kindit  of  tumur  are  met  with  in  the  lachrymal  gland,  but  by  far 
the  tntist  frequent  are  thi>se  of  a  sarcomatous  nature.  Cancej"  is  of  very  rare 
»M  .  and  ie  nrobablv  aUvays  secondary,  extending  from  the  neighbor- 

hi  Lo  the  gland     Ivmipp,'  however,  reports  a  caj*e  of  hypertrophy  of 

ill  iiiul  gland  with  carcinoma. 

twths  in  the  lachrymal  gland  are  rare  occurrences.  Many  different 
k'nuiis  •*!  iieopht.«ms  have  been  described  by  various  author  as  met  with  here, 
fiich  a*  simple  hypertrophy,  adenoma,  adenoid,  colloid,  sarcoma,  myxoma, 
fungns  mefjulhiri*,  encephaloid  cancer,  scirrhus^  etc.  Becker's  investigationa 
have,  however,  rcmlerenit  ])robablc  that  these  all  probably  represent  tlilierent 
fitJige*  of  devidopiTient  of  the  game  growth.  (See  "Bericht  neber  die  Augen- 
klinik  der  Wiener  Un i vers i tat/ ^  18133-85.)  A  case  of  mixed  enchondroma 
ami  hypertropy  cjf  the  lachrymal  gland  has  been  reporte<l  by  Bu»ch. 
vSchirnaer  is  inclined,  with  Becker,  to  classify  all  the  variuus  growths  under 
the  common  name  of  adenoid,     Chloroma  has  been  described  as  a  greenish, 

til 
Ti 
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"     tu?,  hard  mai?s,  ahvays  malignant,  and  causing  death  by  attacking 

:vter.     I^olaltxi  caj»ca  have  aUo  been  reported  (d' angioma,  hydiitid 

I  id  growths.    (See  **  Graefe  und  Saemisch's  Hnn<lb.,"  vii.  p.  10.) 

ire  the  same  for  all  the^e  growths,  one  of  the  fir^tt  being  ex- 

.  with  more  or  less  pain  in  the  orbit  and  upper  lid,     A  careful 

II  will  always  lejid  to  a  recognition  of  the  trouble,  and  the  opera- 
iivt'  t^uioval  nf  the  tumor  and  glands  should  be  done  as  early  as  p«wsible,  in 
order,  if  pu«?8ib!e,  to  prevent  permanent  damage  to  the  eye  and  optic  nerve. 
MoUicre  and  (lianoelux  report  a  case  of  intra-acinous  collmd  e(iithe!i*>nm(?) 
to  a  boy,  ict,  15.  Its  growth  was  of  unknown  duration,  and  had  U^cn  ac- 
c»>mpank'ii  by  orbital  pains.  There  was  moderate  exophthalmus;  the  tumor 
was  ovoid,  its  long  diameter  being  transverse,  and  was  not  adherent  to  the 
akin  of  the  upper  lid.  It  was  hard,  somewhat  painful,  lobulated,  and  ad* 
herent  to  the  up|»er  and  outer  wall  of  the  orbit.  It  was  enucleated  with 
facility.  It  pmved  to  be  an  epithelioma,  developed  within  the  acini  of  the 
^Uml,  and  had  undergone  colloid  degeneration.  Five  months  after  the 
op(*nition  the  tumi>r  rcjijipeared,  and  a  second  operation  was  done  nine 
ni  ■  Vrr  the  hrst.  This  time,  the  growth  baa  involved  more  of  the 
or  lie.     It  again  recurrwl,  ami  ten  monlhH  later  had  tiileti  the  entire 

tkrbu,  uii4l  there  wtre  nodules  beni^ath  the  skin  all  arv>und  the  orbital  region, 
!tnH  tht-  btm*?^  of  the  fai'e  were  deeply  involved.    ("  Lvon  M^d.,'*  November 

B.]  ' 

<•§  the  secretions  of  the  gland  may  undergo  chalkv  degeneration 
RTi  liths  be  formeiL     [Tliis  tt^ndency  to  concrctitui  is  known  as  lidii- 

It-  ^  cxctMslingly  rare.     The  concretions  should  l)e  removed  from  the 

c  1 1  !<urfacc,  as  they  occasion  conjuncllvitiH,  episcleritis,  and  pannus. 

'-  riilblatt  far  pnitt.  Augenheilk./*  December,  1880.)— B.] 

^  o  KL  MowitibL/*  1865,  878. 
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s-.^ikj  fc  ckrtoat  jsi&Kajtssa:m  ^^^  tlds^  iw^aiL  if  h  }«v«diKip$  aiQcli  disfigure- 
vtzmi  ic  dkaoa^yaiHai:  cc  ^»e  te^vittll.     It  )sm5v  ^•v^t^h-,  hem  latielT  stroDglj 

oiMftWL  lYi^  ironca/ii:  ixft^  Sks  pdumcc^Jur^^  rnMrstKd  br  Mr.  Zauiliarimli 
IjasranPi  inr  Tiif  mace  nkK  :<  ckmeiff^  a»i  a  fell  ^dctscnFdoa  of  tW  mode 
4C  fovmaour  ^tm.  hs  immi  bt  i.^  P'iqfv^'  ^^^  t^  »Wrt.^  Tlie  pauieiit 
itiLTiiif  )wyai  Tiiiir^i  iniA>;r  ^^  rdhMl»c>^  x-^  c4k<v>£.-«i9Ll  iW  ssree«i  is  to 
•srnof  ^i:ia.  jk  i«»L.*w^  -M  sksoL  a»Kc>«  Uhi  SKv-it  <»vrr  il>e  cj^^m-  mud  ootar 
«xar£  fd  iSH  tmxi.  7/  ^  ifxiesn  vNf  aK>ci  aa  i:>v*lk  iv^  a$^  n«KT  u»  ciiKir  the 
rrric  jc  -aif  ioraiio;!]:  ;c  lie  jah.-arxjcil  i^r^L  TV  ^intrr  smit  etfihr  be  felt 
-•Tci  xaif  -ai  fC  ni*  ^icsy*  iayxr  «  a  saaul.  tjLrd  K^.  I:  t^m  is  aar  difr 
riiJrr  TL  infants:  ^  r^iaAi.  Mr.  LAxr^tt^y^  rtsv^.^tawtt^  l^M  t^  external 
rrmiiiQsm?;  tt  :m  B^  ^s^^Vi  W  a:  o»ce  «^Tii<u  W  a  ^iNk-wtal  iaeisioo, 
^i^ii:«r.  stf/ici£  sdkc  ^  .*«i>!r  ^sir^roriTT  v^f  :>*  £rcc^  TlEai<i  a  Trittafslar  flap 
»i!..  V«  iiCTw»£  -winaL  hs  a>fx  .Hiiw^fcrosv  aatT  tie  ciuti  ««  ^  ancve  lettdilr 
TMir^iec..  Tbn  jssaifr  i^  *3w«  >*  >f  iralx  3«ckn^  iixi  a  ^dsarp  inv^  dravB 
i/ra^  jai£  .•««rLU^  iXs-nji^r  T.vfraKV  rree  5<a»,>r?damf  i?«w«Llh-  eiK«i«^ 
Kin  ^ajj*-  ,Tio:  l*f  3«crlx  arrescvfti  Vt  i2>e  a?e»X"tK^:«i  cc  a  jctwi  >«  <\vi  vaier. 
Tiw  -w'/uiDt  If  x"  >f  >-v'.«wi  wiwi  £3j<  it'.xyr  mir*  :strt-y^:  tali^  ^na^d  boc« 
i»;*vfT«r.   1*   i;iD*  xacu  all  Kif^^ra::^  iia«^  .'^w^fO^  oc5sifrr»f^  tiiiecY  »aT  be 


in  in**!  aee*^  in  iriixjca  ^cv  »  ax  xx^ixtf  :«v«ci/it  :c  -h^ltk  aa>£  vC  tbe 
aim:*-!!*- •!V*.:r"rtii?i  if  "=!«  :»mnxak-ciTra;  <<.'  ;aii:  si^f  vSfcxjoru:^  vTtija»;6  ^ntrrx  s2ie 
aaus-  iiE  Jun  :a«f  lii«r  i^ht  I2»f  liifcf  aaa  cawiL.     IV?  <mpai:ra  31*5  i^  due 

vTjraisL     Tbufe.  r  a  jir^nct  >i*bi  '^  l»Aiy?i\i.  :a  z^  vvu.ixxiccxa  ^c  v-*-rei»Mk  a 

31  nan^  it  im  jidiiniiiiiini;i»  Tt  "M  -f*^.  "j^jiw  ^wc^v-^aJ.y  70  "x^-rc^axatr 
-loottiiiiaiia.  niti  iii&r*;3i:  niroi^  ic  ,>.>m*iia2s.  a3«£  4Ji«v  ux  :i«/aw  jc  *.ht  3ix*«t^ 
touunc^  »f  "ms  iwttDiir  "laasut*  ic  :a*i  -f^^idtt-.  H-iOiifcl  ^atvfCi.'it  ^'^J.  ajso  ^cu*- 
muK    L     rTiit  hssT'w   »r  LmzsiryTmcii.a  •tjl.  ;£  ^va-^^f.  >i:sr^  ^»lcj  :;^^  iija^:u;e 

«iai:-^  J  Tim  uus^  ^imiinuo.  vi  nose  i3i>CiJ.ri.i>ii  :jitc  :tt  ^n-j/vti  ^»f«  »  ibi^ 
3^TfefSftrT^.!u»a    if  -tskr^.  luc  ■:iiii   .jfcHjr^niiiCvtt   >  iutj  5^  act    (xsiAiiiii.-utfitM  cr 

c»s»i.  jn*i  ST  Jilttn.  "p'lin  --nfcCinc  ii«/uso?!iiii:£-      tTb.j?.  iT'ca-Jiv  ,'»;o».*u:i:a    :c  •a<e 

aiin  %a*i  "Hi-  smr^nr^  tc 'sitt  minrOi  mi%l  .TiiJu^rc'Li.  Titj  ^«»rs  uiun  ?*fo:cn* 
rvr*'  r^iuoit*.  lie  ^act1^li^  r>iup»a*iiiP:i  Hiica  a  .:)%*  ,^  u>i;iiii  ^m-m.-vjij^.  Nias^ 
ami    n-!iin:c   n  ::i«m.  ttm-o    fc-  "um.a   itpc^^iC'^vL   ?'    >>i*u;u^..   ^•'•'.•.fi:^  ^^.^ 

•  •  .'uiiimiiiiiii.  3b«m««.     >^f.  'it  ibi 
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an-'  '  ^  ■  ihle  infitimiimtion  of  the  edge  of  the  lid  and  of  the  conjunctiva  may 
fii-  li  iJet.'^  dtfiauoe  to  every  form  of  eollyriuni  or  topical  applieution, 

but  ntiiiiijy  yields  if  tlie  impediment  in  the  lachrymal  appariitua  is  removed, 
fuid  lb«^  ^tilHcidium  cured.  The  obstruction  to  the  efflux  of  the  tears  may  be 
^itnatrd  at  any  f>nint  of  the  lachrymal  canal,  in  the  puncta,  the  canaliculi, 
ihc  snc»  or  the  nasal  duct. 

We  fwtmetimes  notice  in  elderly  persons,  or  after  a  f^evere  illness,  that  the 
orbiculiiri^i  pnlpebnxrnm  is  bo  much  relaxed,  that  the  t^ars  are  no  longer 
propelled  by  it  into  the  puncta,  but  that  they  collect  in  the  central  portion 
of  the  lower  lid,  which  is  sunk  down  and  Hoinewliat  everted,  in  the  form  of 
a  little  pouch  or  hollow.  In  Buch  cases,  the  Uuid  does  not  readily  pass  into 
'llw  puncta,  even  although  theM*  may  be  patent.  Thig  rehwatkm  of  the  orhic- 
t4  ifl.  in  elderly  pernons,  often  due  to  atrophy  of  the  orbital  cellular  tissue, 
an  I  '  of  the  orblcularifi  muscle. 

I  of  the  lids  may  be  abnannatly  »ituat^,  being  turned  too  far  in 

io\  rye  from  cicatricial  contraction  of  the  conjunctiva,  or  too  far  out 

by  1 1  tn  of  the  skin.     In  either  case,  there  will  be  an  overflow  of  tears. 

The  ?Miuie  tjccurs  from  abnormal  if ize  or  position  of  the  curuncley  and  here  the 
latter  mu^r  be  removed. — B.] 

The  y>i/»cfri  A/rn/iHa/Za  may  Undergo  certain  changes  of  position  and /orwi, 
oreven  become  oblitrrattd.  In  their  normal  position,  they  are  turned  directly 
innard!!'  itiwanls  the  eyeball,  eo  that  the  tears  wluch  collect  in  the  lacua 
Ittcrymarnm  near  the  caruncle  may  be  readily  guided  into  the  puneta  and 
Ciiciali(!uli,  thence  to  make  their  way  through  the  lachrymal  sac  and  nasal 
duct*  Now,  when  the  poi^ition  of  the  punctual  is  changed,  so  that  instead 
Oif  i»*^itig  just  sufficiently  inverted,  it  stands  erect  or  is  everted,  the  tears  can 
no  longiT  enter  it,  but  mugt  collect  in  the  corner  of  the  eye  and  overfluw  the 
lid»  and  a  very  slight,  perhaps  almost  imperceptible,  dis[>laccment  will  nuftice 
thi«.     It  has  already  been  stated  that  this  conBtant  moisstcning  of  the  lidi* 

makes  them  very  irritable,  Bwolkn,  and  inflamed,  which  will  toml  still 

more  to  evert  the  punctuni.  The  malposition  of  the  puuctum  is  mo?jt  fre- 
quently met  with  after  di^eas^es  which  cause  a  shrinking  of  the  external  skin 
of  the  eyelid,  xv^,  for  instance,  eczema,  or  iuHauimatiou  of  the  edge  of  the  lid, 
ectropium,  etc,  Alscj>,  if  the  conjunctiva  or  caruncle  is  nmch  tiwollen  or 
hj|>erlropbied,  so  that  the  edge  of  the  lid  Ia  snmewhat  pui?hed  away  from  tlie 
6ye.  t^mall  tumors  or  cysts,  situated  close  to  t!ie  puuctum,  may  also  pniduce 
it.  On  the  other  hand,  the  malpositiim  of  the  punctum  may  not  consist  in 
ha  being  everted,  but  in  the  edge  of  the  lid  and  punctum  being  turned  in, 
vtWwh  may  occur  when  the  eye  is  much  sunken  in  the  orbit.  Thi.s  faulty 
jMvition  of  the  punctum  is  very  frequently  overlooked.  The  punctum,  and 
a  fmriji^u  of  the  canaliculus,  may  also  l>o  dilated  and  have  lo6t  it**  coutrac- 
lilii  in  the  form  of  a  prominent  nipple,  so  that  the  entrance  of 

tin  ['Ted  difficult,     (-)r  again,  the  f>unctum  may  be  greatly  eon- 

truit* iJ  in  ii!/.L,  or  even  quit-e  obliterated,  having  become  covered  by  a  layer 
of  eptfhernrm.  Thij?  is  apt  to  be  the  case  in  very  chronic  inflammation  of 
th<  (iva  and  edge  of  the  eyelid,  in  which  the  Hccretiona  are  altered 

an  lied,  and  a  thin  layer  of  desiccated  epithelium  \a  formed  over  the 

frc  live  lid  and  the  punctum. 

1  I   mode  of  treating  malpoBition  of  the  punctum — whether  it  be 

erect,  everted,  or  turncil  in — is  by  Mr,  Bowman'^  ojieration  of  slitting  up 
the  punctum  and  the  canaliculus,  and  thus  changing  the  closed  into  an  opeo 
channel,  into  which  the  tear^  can  gain  ready  entrance.  This  little  operation 
jmy  be  i>crff»rmed  in  various  ways,  and  although  it  appears  simple  and  easy 
|kqjgh»  yet  it  Bome times  requires  a  certain  degree  of  nicety  and  care  to  per- 
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h  quick] jr  and  irttK  success*  more  especiallj  if  the  palaeiit  b  timiii  and' 
^«H.    Let  tm  enppoee  that  the  low^r  puncttim  of  the  nght  ere  is  to  be  • 
'^wL    Tht  imtiertt  ^hr>ulcl  be  seated  witb  hk  bead  sappoited  against  the; 
f>f  an  ttrm-cbair,  or  the  chest  of  the  sQTgeon.    The  latter  sbiniiil  ibeuw 
i  ml  the  patient,  introdtice  a  very  fine  sharp-pointetJ  grooved] 

;  IB;  vertically  into  the  puncturo,  anri  then,  turning  h  hori*^ 
zoataliy,  he  shoutri  ran  it  (^with  the  groove  upwarda)  alon^  the 
i^i"  W'  canalicittnii  as  far  as  the  inner  edge  of  the  lachrymal  sac.  Whilst 
the  direcTtor  10  pacing  along  the  canaliculus,  the  skin  of  the  lower 
eyelid  aboold  oe  nut  tightly  on  the  stretch,  by  being  drawn  out- 
wards and  somewnat  downwards  with  the  forefinger  of  the  leil 
band.  Otherwise,  if  the  lining  membrane  of  the  canaliculus  is 
swollen  or  laK,  it  may  become  tucked  up  in  fnint  of  the  director, 
and  thuj  somewhat  impede  it»  progress.  When  the  point  of  the 
director  has  reached  the  further  end  of  the  canaliculus,  the  instni- 
mrnt  19  to  bo  taken  into  the  left  hand,  between  the  f  >  and 

thumb,  the  lower  lid  being  at  the  same  time  put  upon  r  li  by 

the  ring  finger  of  the  same  hand.     The  patient  being  ihcii  iiirected 
t/ii  \rntk  upwards,  the  p«iint  of  a  cataract  knife  (held  between  the 
forefinger  and   thumb  of  the  right  hand,  the  ring  finger  of  which 
19  at  the  same  time  to  raise  the  upper  lid)  is  inserted  into  the 
pu actum,  and  its  edge  run  along  the  groove  of  the  director  to  the 
inner  wall  of  the  sac,  so  that  the  lower  canaliculus  may  be  slit  up 
to  it*  whole  extent.     If  the  patient  is  very  timid  and  restless,  and 
nip  his  eyelids  very  firmly  together,  the  aid  of  an  assistant  is 
gi^nf-rally  required.     To  obviate  this,  some  surgeons  employ  a  very 
fine  pair  of  straight,  blunt-pointed  scissors,  the  one  blade  of  which 
im  t^  l>c  iris<^rtcd  into  the  punclum  and  run  along  to  the  extremity 
of  the  cnnnlioulus,  which  should  be  at  the  same  time  put  upon  tb© 
jitrittch  and  then  dividL'd  at  one  sharp  cut.     I  myself  prefer  Bow- 
man's narrow  probe-pointed  canaliculus  knife  to  any  other  instru- 
Imcnt^     It  should,  however,  be  made  very  narrow,  and  its  probe* 
|H>int  be  very  small,  otherwise  it  may  be  difficult  to  enter  it  if  the, 
punctum  is  very  minute.     In  such  a  case,  the  latter  should  first  be' 
pMmicwhfit  (liliitf^d  with  the  point  of  the  director,  and  this  w^ill 
g<'ii<rallv  Murtice  for  the  ready  admission  of  the  point  of  the  knife, 
which  should   then   be  run  along,  with   if  sharp  edge  upwards, 
tjintc  up  to  the  extremity  of  the  canaliculus,  and  the  latter  be 
dividi'd  nhmg  lU  whole  course,  bv  lifting  the  knife  somewhat  from 
heel  to  fwint.    Care  ahnuld  be  taken  that  the  canaliculus  is  divided 
to  its  full  extent.     For  slitting  the  upper  punctum  and  caniiliculus,  this 
nife,  or  the  groovwl  director  and  cataract  knife,  may  also  be  employed, 
though  [  generally  prefer  Weber's  beak-pointed  knife  for  this  purp^ise. 
selecting  this  instrument,  we  must  be  particular  that  the  nodular  point, 
well  as  the  cutting  portion  of  the  blade,  is  not  made  too  large,  else  a  difli- 
Ity  will  In-  vy  d  in  in?*<^rting  it  into  the  upper  punctum,  and  passing 

it  ftlontf  ihi-  t":i:  The  beak  point  should   be  passed   well  down  inta 

that  Llit    iij^por  ciumlicuhLH  may  be  divided  to  its  whole  extent, 
nvrwhieh  fMllnwa  the  slitting  up  of  the  canaliculus  is  generally 
t.  V  "  r,  jiud  when  it  ha^  ceiused,  the  film  of  blood-congulum  should 

r«- n  If  h  11  Hftmll  pwir  of  forceps,  from  the  whole  length  of  the  wound, 

«nd  n  I  It  t  jo  olivi'  oil  be  applied  to  the  latter,  so  as  to  prevent  its  closing.  More- 
over, it  i»  tidvimble  to  piw-H  u  director  along  the  inciaion  every  day  for  a  few 
d*/8,  so  nm  U)  keep  this  patent. 
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le  eanaliculi  may  also  be  contracted,  or  partially  or  wholly  obliter- 
ftied,  tlit-'ir  passage  bcino^  nflrrowed  by  a  swollen  utid  iuHained  condition  of 
the  litiiug  membrane,  or  from  cicatricial  changes  which  the  latter  has  uuder- 
gtititv  in  coDsecjuence,  jK^rhnps,  of  preceding  intlamraation.  Such  cicatricea 
are  mmi  frequently  met  with  after  a  granular  condition  of  the  linin^^  ntem- 
braoe,  for  the  granular  inflammation  may  extend  from  the  conjunctiva  into 
tins  catiaU  and  even  into  the  lachr}^mai  sac.  The  cicatrices  may,  however, 
be  of  traumatic  origin,  having  been  perhaps  produced  by  wounds  ^r  bnrng, 
or  by  the  bruidng  and  tcijring  of  the  canal  C4iueed  by  a  clumsy  and  rude 
paessLge  of  the  probes.  The  swollen  and  turgid  condition  of  the  canaliculus 
is  due  either  to  an  inflammation  extending  U*  it  from  the  cunjuuctival  or  the 
lachrymal  sac,  or  may  be  caused  by  the  presence  of  some  foreign  body  within 
it,  such  as  an  eyelash,  a  dacryolith,  or  a  small  fungus.  Although  the  strict- 
ure may  cxigt  at  any  ]xnni  of  the  eanaliculi,  it  i»  most  frequently  situated  at 
the  «pofc  where  the  latter  ojien  into  the  sac,  [Small  tumors  like  hordeola 
may  comprcfis  the  canaliculus  and  obliterate  its  calibre,  or  the  canal  may  be 
hlocfcod  hy  ccncretioufi  of  lime.  Polyj)i  have  also  been  found  in  the  canal. 
Th-  i-e  of  all  thej*e  ubj^tructious  is  easily  recngnized  by  a  fine  probe, 

an*  imenl  Is  to  alit  up  the  canaliculus  and  remove  them  at  onee. — B»] 

Should  the  lower  punctum  be  ohliterute<l  ( atresia )  and  quite  invihible  on 
ke  most  careful  search  (uide<l  by  a  magnifying  lens ),  an  ingenious  ojK^ration 
Mr.  Streatfeild'  may  be  performed;  viz.,  after  the  upper  punctuui  and 
lUcuIub  have  been  divided,  a  fine  director  (suitabiy  bent)  k  to  be  passed 
by  tbia  aperture  into  the  inferior  canaliculus,  and,  if  pt}st«ible,  through  the 
lower  punetum;  if  not,  the  lower  canaliculus  can  easily  he  laid  open  upon 
it,  TbU  0|>e ration  will  also  be  found  very  serviceable  in  those  cases  in 
vhieh  the  lower  punctum  and  a  portion  of  the  lower  canal  are  obliterated. 
The  converse  may  also  be  done,  the  director  may  be  introduced  by  the  lower 
punetum,  and  brought  out  by  the  upper*  These  operations,  however,  o^n 
fe<juire  considerable  dexterity  and  patience, 

if  the  canaliculus  is  only  narrowed,  it  should  be  well  laid  open  in  the 
manner  above  directed.  If  the  satricture  exists  at  the  neck  of  the  sac,  and 
is  firm  and  contracted,  it  should  be  freely  divided  with  a  canula  knife,  which 
t#L  tir  be  introduced  sheathed,  and  then,  when  it  has  arrived  op|R>site  the  point 
of  itricture,  tlie  sheath  is  drawn  backhand  the  blade  uncovered.  Thta  in- 
iment  h  best  intro<luced  by  the  upper  canaliculus,  which  should  have 
previously  divided;  or  the  stricture  may  be  incised  by  Weber's  knife. 
Filer  the  division,  the  stricture  must  be  treated  by  the  use  of  probes.  I 
»halt  return  to  this  subject,  and  to  these  instruments,  in  treating  of  stricture 
of  f  *  '-  ^  t'vmal  passages.  If  the  lower  canaliculus  (owing  to  a  swollen  and 
thi  ndition  of  the  lid )  remaitia  everted, oven  alter  having  been  divided, 

Mn  <  I  Krmtt''  advise**  that  a  portion  of  the  posterior  wall  of  the  canal  should 
be  seized  and  8nip|K*d  out  with  scissors,  **  thus  effecting  the  treble  objects  of 
drawing  the  I'anal  more  inwards  towards  the  caruncle,  of  forming  a  reservoir 
into  which  tlie  tears  may  run,  and  of  preventing  any  reunion  of  the  [uirta/* 
[When  there  h  any  eversion  of  the  lid,  it  is  better  to  incise  the  canaliculus 
in  a  direction  backwards  towards  the  eyeball,  and  not  directly  upwards,  aa 
iji  utfualiv  done.  If  this  does  not  succeed  in  curing  the  overflow,  then 
Crttchett  s  method  can  be  resorted  to.— B.]  If  the  whole  or  the  greater 
p<irtinn  of  the  lower  cai»alic«lus  is  obliterated,  it  will  l»e  diflerent.  In  such 
I,  if  the  patient  is  troubled  with  epiphora,  the  upper  canaliculus  should 


'••li.  L,  O.  H.  Rep, 'UH. 
^  Lt^^uroi  oa  the  Diieiuea  of  the  Lachiy mill  Apparatus,  *«  Lancet,"  1863,  vol.  ii.  p^  697* 
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be  freely  el  it  open  along  it«  whole  extent,  ao  that  the  tears  may  gam  an 
entrance;  but  if  this  Bhouhl  not  suflice»ao<l  the  lower  canal  be  only  partially 
obliterated,  wo  ehnuhl  endeavor  to  pas^  back  a  very  fine  grooved  director 
from  the  opening  in  the  upper  caaaliculus  into  the  lower  one,  and  lay  this 
opeu  upon  the  director. 


a.--tPHLEGMONOir8]   INFLAMMATION   OF  TUK    LAriUnMAL   SAC, 
DACRYOCYSTITIS   [PURULKNTA-BLENNORKHlEA— B], 


Thit*  disease  is  frequently  very  acute  in  character,  and  is  then  accompanied 
by  intense  pain,  which  extends  to  the  corresponding  side  of  the  head  and 
face,  and  there  h,  moreover,  often  marked  constitutional  disturbaace  or 
feverishuess.  The  skin  over  the  region  of  the  laehryniul  sac  and  iLs  vicinity 
beconu's  swollen,  red,  and  glife«tening,  and  an  oval  swelling  of  varying  8tze 
appears  at  this  spot  The  inflammatory  swelling:  often  also  extends  to  the 
eyelida  and  face.  The  farmer  become  very  puHy,  and  (edematous,  so  that 
they  are  only  opened  with  dilHeulty^  and  tlien  it  is  perhaps  noticed  that  the 
conjunctiva  is  injected  and  swollen,  and  that  there  is  a  certain  degree  of 
chemoiriis.  From  this  great  swelling  of  the  lids  and  face,  the  t!aHe  assumes 
s^miewhat  the  ap^K^arance  of  erysipelas  of  tlie  face,  for  which  it  might  indeed 
be  mistaken  by  a  superficial  observer.  The  swelling  is  often  very  «ensitive, 
the  patient  invuhmtarily  shrinking  back  from  any  attempt  to  touch  it.  If 
the  intiarnmatory  symptoms  are  but  moderate,  the  sensitiveness  is  much  leas 
marked,  and  otj  exertirig  a  certain  degree  of  pressure,  we  may  be  able  to 
press  out  a  small  ouantity  of  pus  through  the  puneta,  or  it  may  pass  down 
the  nasal  duct.  The  swelling  and  thickening  of  the  lining  membrane  of  the 
passages  mav*  however,  be  so  considerable,  as  to  prevent  the  exit  of  any 
discharge.  Moreover,  the  opening  into  the  sac  may  have  become  somewhat 
displaced,  on  account  of  the  swelling  of  the  lining  membrane  and  the  enlarge- 
ment of  the  cavity  of  the  sac,  and  thus  offer  another  obstacle  to  the  escape  of 
the  contents. 

But  when  the  inflammatory  swelling  has  somewhat  subsided,  and  the  size 
of  the  ducts  is  thus  increased,  the  discharge  may  often  be  very  freely  squeezed 
out  of  the  puneta,  welling  up  at  the  inner  angle  of  the  eye  and  flowing  over 
the  lid.  Together  with  the  pain,  the  patient  experiences  a  feeling  of  dryiiess 
and  weight  in  that  side  of  the  nose;  and  if  the  disease  has  been  preceded  by 
blennorrh(ea  <»f  the  sac,  or  a  stricture  in  the  lachrymal  passages,  there  m 
always  a  distinct  history  of  the  pre-existence  of  a  more  or  less  considerable 
and  obstinate  epiphora.  In  the  acute  inflammati<m  of  the  sac,  the  onset  of 
the  disease  is  generally  very  rafiid  and  intense,  reaching  its  acme  in  the 
course  of  a  few  days.  It  may,  however,  be  more  protracted  and  chronic  in 
iU  cuun*e,  and  all  tlie  inflammatory  symptoms  be  less  marke*!  and  severe. 
If  the  dL-vei\»e  is  left  to  itself,  we  find  that  the  swelling  gains  in  size,  the  skiu 
over  tt  becomes  thinner  and  thinner,  a  distinct  feeling  of  fluctuation  is  ex- 
periiniced,  and  tinally  the  abscess  miikc-c'  a  sfMjutaneous  opening  through  the 
skin,  and  a  consirlerable  amount  of  pus  escapes.  The  perforation  is  rapidly 
fiillowcd  by  a  great  diminution  in  the  intensity  of  the  inflamnmtory  symptoms, 
F»^r  s«)me  time,  matter  will  continue  to  (M>3te  out  tlir<»ugh  the  o|K-ning.  but, 
fiti&liv,  the  latter  may  close  and  cicatri/.e  firndy,  and  the  disease  bectmie 
cumt;  or  there  may  remain  a  chronic  inflMmrnation  of  the  sac,  which  often 
pnivea  very  ol>stinate  and  intractable.  Fresh  inflammatory  exacerbations 
ttmy  supervene,  pus  be  again  collected,  and  thus  a  relapse  take  place.     In 

^  instanceB,  the  inflammation  is  so  severe  m  to  destroy  the  lining  membraue 
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the  feao,  and  the  Inttcr  may  thus  become  obliterated.  (>r  again,  the  aperture 
in  the  iskin  may  scab  over,  pus  beeome  again  collected  in  tbe  nac,  and  force 
iU  way  once  iimro  through  the  opening;  this,  perhape*,  «x*eurring  again  and 
ag«in,  until  Anally  a  fiBtuJoUB  opening  is  left,  through  which  a  ihin  mueo* 
puniliiUt  discharge  and  the  teare  cttiistantly  ooze.  In  yet  other  cases,  the 
itnc  may  ondergt>  ulceratiun  at  one  p<^>iMt,  and  the  matter  escape  into  the 
neigliboriug  cellular  tiij^ue,  thus  giving  rise  to  a  secondary  sac  or  pnuch, 
t>eriorAtiun  may  fiuallv  lake  place^  and  a  fistulous  opening  be  establinhed, 
Wding  (fjerhajis  by  a  long  track)  into  thii^  diverticutunK  In  some  instances^ 
there  are  several  such  [>ouchea  burrowing  beneath  the  Mn  m  ditlcrent 
directioiiB.  They  are,  however, generally,  only  met  with  in  the  chronic  tbnu 
of  '  \Mni8. 

J  it  ion  of  the  lachrymal  aao  }»  oflen  due  to  an  extension  of  the  in- 

fltttiiUiuu^  a  *if  thtf  mucous  lining  ikf  the  nostril  to  the  nasal  duct  and  the  sac, 
or  downwards  fri*m  the  conjunctiva  and  canaliculus.  Hence,  it  nuiy  ?uper- 
vem*  upon  nagul  catarrh,  or  cunjnnctJvitiB  (more  especially  the  granular 
form  I.  [This  is  a  much  more  fretjUeut  cause  than  is«  generally  i5up[)(ise4l. 
It  i«  the  editor  s  opinion  that  the  majority  of  cases  both  of  catarrhal  and 
purub^ut  dacryocyi<titT»  are  causcti  by  a  primar)^  inflammation  in  the  lining 
of  the  n«>i»e,  be  it  catarrhal  or  syphilitic.  Peritstitis  of  the  duct  and  nose  is 
a  very  common  complication.— B.]  It  may  also  follow  bknnorrlKra  of  the 
MIC.  IVriosstitis  and  caries  of  the  nasal  bones,  more  especially  in  persons  of 
a  scrofulous  or  syphilitic  diathesis,  may  likewise  prcnluce  it.  It  sometimes 
occtire  ««  a  primary  atlectiou,  being  then  generally  due  to  exposure  to  cold 
wet.  It  is  oficn  stated  that  erysipelas  is  a  IVequent  cause*  hut  it  would 
er  apf>ear  that  the  latter  disease  is  the  etfect,  and  not  the  ciiuse, 

t'         '     fcffitrt  in  treating  these  cases  must  be  directed  towards  the  estab- 

I  a  free  and   ready  exit  for  the  discharge.     Tliis  is  beet  done  by 

divi^.jjg  the  punctum  and  canaliculus  quite  into  the  sac,     if  the  opening 
ihe   Intter  is  somewhat  contracted,  I  am  in  the  habit  of  dividing  the 
'IS  with  Weber's  knife,  and  then  passing  the  latter  into  the 
'•citing  its  neck.    In  this  way,  a  very  frc^e  opening  is  (»btainedt 
tIbitkQgh  which  the  contents  of  tlic  sac  can  be  rea<lily  emptied,  for  a  slight 
pffwtire  upon  the  latter  will  suthce  to  cause  the  escape  of  the  pus,     A  probe 
may  then  Le  passed,  so  as  to  dilate  the  neck  of  the  sac  and  the  nasal  duct. 
Agwew'  iiomeiimes  o|X'n»  the  sac  between  the  commissure  of  the  lids  and  the 
lower  punetum ;  tln»  is  easily  done,  as  the  swollen  lachrymal  sac  forms  a 
pixiininence  here.     If  the  mucous  lining  is  nmch  inflamed  and  swollen,  it  is 
mmr  to  abstain  from  too  much  meddling  and  [»robing,  as  this  only  tends  to 
irritftte,  and  excite  fresh  iullammutjon.     A  free  exit  liaving  been  obtained 
for  thr  discharge,  the  pain  and  inHammatory  symptoms  soon  subside,  and, 
mnrr»»vir,  all  danger  of  perforation  is  prevented.     Indeed,  l>y  at  once  em- 
ploying this  mcnJe  of  treatment,  we  may  oflen  avert  this  danger,  even  when 
the  skin  over  the  swelling  has  already  become  very  thin.     To  aid  in  allaying 
the  iTi*lftnimation»  warm  p"ppy  fomentations,  or  a  leech  or  two,  may  be  ap- 
if  the  disease  has  advanced  so  far  that  perforation  is  imminent^ 
iild  be  freely  laid  open  with  a  scalpel,  and  the  pus  evacuated, 
J  f^hould  run  in  a  do\\nward  and  outward  direction,  and  be  suffi- 
ci*:  -'•  to  permit  of  the  ready  escape  of  the  discharge,     A  narrow  strip 

of  Id  be  inserted  into  the  sac,  so  as  to  keep  the  wound   open  for  a 

fc\i  ......  «iid  allow  of  the  draining  otf  of  the  matter,     A  warm  poultice  is 

to  be  applied  after  the  ojwration,  and  frequently  changed  for  the  first  day  or 


»  ^*  Medical  Record.  '  Oct.  16,  1870. 
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two.  When  the  inflammation  has  considerablr  abated,  the  canaliculus 
5h  .>uM  be  divided  and  a  pn.>be  passed  into  the  nasal  duct,  so  that  a  free 
pcL?t«aj>:  may  be  made  fv»r  the  dLscharge  and  the  tears.  The  opening  into  the 
?ac  vilL  iheu  9«.vn  doee  firmly,  leaving  but  a  very  slight  cicatrix  behind. 
T>  'Il;L^cen  the  cicatrization,  the  edge  \}{  the  openinz  may  be  iightly  touched 
wit  a  ^uli'bate  of  cvpper.  If  perfv>ration  has  already  taktrn  place  before  the 
^tirz^.n  L«  consulted,  the  canaliculus  and  neck  of  the  sac  shi^uld  be  divided, 
an  i  :i  ppjbe  p&si^fd.  In  such  casein  the  edgei  of  the  perforatioa  are  often 
v*f ry  rau:g^  ^md  granular :  indeed,  ther«  may  even  be  an  olcvimted  opening 
'.'I  a  o>a^LivnibIe  size.  This  should  be  ti^uched  with  sulphate  of  copper,  a 
pr^be  be  peiai*ed  daily  tbn.mgh  the  duct*  and  then  the  fistula  jus  opening  will 
n.*.ii  b*r  t-.ut;d  rapidly  Ci.»  hrfal.  If  any  fistulous  'openings  exist  in  connectioo 
wich  diverticubi.  they  should  be  Laid  open,  and  caui^d  to  hcAl  6rom  the 
bi.ti-.'m. 

^b.'LiId  a  o.^n>iition  of  chr^aic  Lndammaci'/n  (>f  the  sac.  accompanied  by  a 
mu'. •'--purulent  dL<<.'har;e.  persLft  for  s>me  time  alter  the  pertbrati-.n  k  cloeed, 
azi-i  ca*^  ru'.tn;  acute  LD.tLia;mat-.'ry  ixm^t^ywi  hdve  dLappeareii.  the  sac  should 
be  syringhfti  'jun  with  an  a*trixi;r^rnt  Ivtion.  Bc^>re  empi-jying  thi*.  it  is  well 
t.>  iajecc  the  sa».>  with  water  s*}  a»  to  Ajsh  ouc  all  tht:  <iischarge.  and  then  a 
w»:ak  ijicrixig^jnt  :aj»s«:ti'.n  ziac.  ?ulpa.  gr.  ij-iv.  or  alum  gr.  ij.  aij.  desc  fgj^ 
shvMiiti  b«  t:mpIoy«::ii.  Thi^f  wiLL  •iiaiinLsh  the  indamma&?ry  swelling  and 
ie»:n:rit;n  -.f  the  iai:hfymai  pudisagifis.  This  inje<:ci'^n  shoai^i  be  oaeti  every 
dav.  jr  <iv»rry  -^caer  'iay.  acc^niing  to  ciri:um;}caa<.*es.  an-i  will  generally  soon 
pr .dii.-e  vi-ry  i.i^Q»iii»:nhii*:  inipr».iv»imeQt.  Its  *cn:ngth  shijuld  zraiiuallv  be 
in':r»?aae«i.  Vaxi-jOtf  kia«!;i  vf  iyring»:S  hav«*  been  'ievise«i  Pjr  tiiis  porpaivey 
ba:  thti  best  L*  a  *mali  irairiateil  gias»  syringe  h«>Ming  abouc  half  an  ounce. 
I  dai  :n  :a»i  habit  it  »iiupl«.-y:ag  ■)a*i  nia^i»i  tor  m«r  by  >I*;ssr*.  WrLse.  which 
•iirPrr*  -^jmnwaa.:  tr';m  'nut  in  ^friiaary  'ise.  Tb»:  ixistru3i»:nc  •.tjn^se  of  two 
sepunicr  oartj*.  ^ae  <;a.n'i.:i  aad  the  *yringe. 

T!i»:  Ti-v»ir   I'jji'i.'s  Lt  jf  ztiK  *iz«i  .t   B-wman^  >'?.  *?  prjoe.  anii  s  abt^afi 

tar-*;   :n«:a»t^  in   l»:n.r:a.      A:  tiie  t*^p  ii>  a  •.T-**j-biir.  by  waii.'h  it   •?aji    be 

'-tiRiiy  Qt^i'i  dn«i    iir^»rtt»i.  imi  buya"!  thi;*  bar  i*  j.  ^^orJim  ^f  Laiiia-mbber 

tuning  ihtiuc  iw-.  unix  iuar'.fir  :n«.-a  in  Wngth.  •iU'iing  iud-*ilv«ir  mount  into 

w:iii:!i  '.in:  ntjzz:»t    jt  ':\*i  «vriag»i  aca  rimiiy.     The  nivantage  of  the  Intiis- 

7*iiji)»'r  'iiiiian  ..*.  '.h;i:  'v:i»:a  zti*-.  '.'aaala  i:^  ou»k:*i  '{uite  «ii>wa  Inui  che  nasal 

•iiii:'.   'iut   Dtitifni    ran   !»^an   rlyrvar-i   irich    h:&  riure   jv»rr  a  basin,  anti  the 

-Hirf'-'jn,  tr.'iniiing  .n  fr-.nt  -n'  -.h*'.  otttieat.  "raa    >:a«i  :a»i  Latiiu-rjober  tube 

riirv.ii''!  ■.!  'Ji»^  itv^^-T^^ui"'  "isTTar.  xn«l  i^aiiii/  insert  ::ie  aozzie  jf  the  syringe, 

.m'l    :i"i.r    niH'.r.  'ne  dnul   viraoiit  ^laj  -lilfi<:!i,ty :  wiitirviu?.  with  the  oniinarr 

•ii":r    :iaiij:i.   L  ..-  im-n  'iirfirM.n  :-j  •  i' ;-*«).  ju  j.i:';»junc  >f  :ae  pr immeni.*e  of 

'iji:    /i*  iv       r!!*-:  ii::nir    it  *ii^:  .lozzit^  into  the  •!ariiiia    }\'  a  piain  mounc  is 

Till-  :i    i«r*:j-r    ;ian    >»'  :i  f<T't«v.  :)»;*raii.^.  if  V.in  -nir^^v  -jt-.i.'S*  a  !icti**.  or  xhm 

i:ii.("A\    r.  "r-rT-.f^^.'-A*:  .ining  iiiMnnruin  if  :h»r  .ai.'iirvniiL  :;ufr*5Ug^*  muv  ».<atfilT 

)•:   jr;i.--*i   11  'iw.    -iiiiitu-'ir  'n  -nrfHW^  tne  AuizU'.  m.      The  ;nstrim*-nc  iz»^  to  b« 

L-^-i    a     in:  :iiil.i«:ng  .Tiann»-r.     The    .^aniKu  'jt'M  be  pussetl    iDwn.  bv  che 

I ;■■♦••'  .'!•  -Mv-r  -nnaiir'iiij.-.  "iiniugh  :h«  sn:  into  'Jn*t  nimui  -iuirt.  ami  ailowe*! 

'ji   '••'n-.iAi     li'-fr   Ntf  i"'"    ir  "irn    "ninuri"*.  -4^  j*.  ".d  ■iiiafi:  vie   Daa-a:;**.     The 

■jUi:«  '11     ]*-'n^  ";i«-'i    iir-''«"i  '-i   ♦•rin    i!ir  rin-^  T»:i;  :irv:u-i    iv-.v  i   ^arrin,  "Jie 

■V  /.,::•:     r  ':!••  -•— -n-^i-   -  x-nir'  .ij«**-r»r«i  jiru  'hir  -.•anuia.  .i;ui   *:i»r  duni  -^iiwiv 

ill/ •■'■-I.  Villi!   VM  'l'.\v    .ur   'ar'i'iiru  ':u:  'i«.»trM    nri.'  -a':   )aMu.      'A'"'.iii:rt  in- 

ti  '.::u   'at-  -unf'-iii  •n<.iini.   vr:i    li.-  .»:ir  .ian«i.  "ieiZH  '.aii  .'aiiiiia  )v  -aif  -tPiss- 

ja.*    iM'i   -4"«*.'*    iisi'iri'v    r.  -j  'iiai    'lU:   :{nui   ua"    .-mitf  ai    •.-'Uiact  with 

.^N-. .-'     >:ir'    'i"    :i-   i!i«-'   ui'i  -ar.      T'.-  ir*?    nj^'Mi'-u  -uiMij«i   .-iiiss^   -i'  'AaLtr. 

.a     ph.r  'o   vn-a    iva'  'iu:    iir--nai'g»-     'lit:  ■:anaiu  riii.'Uiii  "hiru    )e  rfi-iULni- 
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doced,  and  the  astriDgeni  injection  be  used.  Mr.  Bowman  employs  a  small 
India-rubber  ball  syringe,  but  the  stream  from  this  is  often  too  weak  to  force 
its  way  through,  if  the  lining  membrane  of  the  sac  and  duct  is  greatly 
swollen,  or  the  stricture  very  firm.  If  the  case  proves  very  obstinate,  and 
the  patient  cannot  possibly  submit  to  a  lengthened  course  of  treatment,  and 
is  yet  anxiously  desirous  to  be  relieved  of  the  complaint,  it  may  be  necessary 
to  destroy  the  sac,  but  such  a  course  should  only  be  followed  in  very  rare 
and  exceptional  instances.  I  shall,  however,  return  to  this  subject  when 
treating  of  blennorrhoea,  and  of  obstinate  strictures  of  the  duct  and  sac. 


4— [CATARRHAL  INFLAMMATION]  OF  THE  SAC  (MUCOCELE). 

This  disease  is  often  developed  very  slowly  and  insidiously,  coming  on 
almost  without  the  patient  being  aware  that  there  is  anything  the  matter, 
except  perhaps  a  little  epiphora,  and  a  slight  and  occasional  swelling  in  the 
r^on  of  the  lachrymal  sac,  accompanied,  if  the  latter  is  pressed,  by  a 
little  oozing  out  of  turbid,  viscid  discnarge,  which,  passing  over  the  cornea, 
dims  the  sight  The  swelling  of  the  sac  varies  considerably  in  size  and 
hardness.  It  is  generally  elastic  and  firm,  and  the  skin  somewhat  red;  on 
squeezing  out  the  discharge,  the  tip  of  the  finger  sinks  a  little  into  the  skin. 
Tne  distention  of  the  sac  undergoes  considerable  alterations,  varying  with 
the  changes  in  the  temperature,  and  the  exposure  to  which  the  patient  sub- 
jects himself.  As  long  as  the  weather  is  warm  and  dry,  the  patient  may  be 
quite  free  from  any  trouble,  but  as  soon  as  he  exposes  himself  to  a  cold 
bleak  wind  or  a  damp  atmosphere,  the  sac  becomes  inflamed  and  swollen, 
the  eye  is  watery,  ana  on  pressure  upon  the  sac,  a  copious  discharge  wells 
up  through  the  puncta.  The  frequent  recurrence  or  long  existence  of  this 
condition  leads  to  a  thickened  and  villous  state  of  the  lining  membrane  of 
the  sac  and  ducts,  and  the  secretion  becomes  more  thick  and  muco-purulent 
in  character.  If  it  constantly  regurgitates  through  the  puncta,  these  and 
the  canaliculi  may  become  somewhat  dilated.  Stricture  of  some  part  of 
the  nasal  duct,  or  of  the  canaliculus  near  its  opening  into  the  sac,  if  it  has 
not  already  occurred,  will  generally  soon  supervene. 

In  some  cases,  the  sac,  instead  of  being  thickened  and  hypertrophied, 
becomes  thinned  and  greatly  distended ;  being  filled  with  a  thin,  glairy, 
viscid  fluid  which  flows  down  the  nasal  duct,  or  oozes  up  through  the  puncta. 

[Catarrh]  of  the  lachrymal  sac  is  almost  always  met. with  as  a  secondary 
affection,  being  often  consecutive  upon  an  inflammation  of  the  Schneiderian 
membrane,  which,  ascending  along  the  nasal  duct,  has  reached  the  sac. 
Hence  nasal  catarrh,  and  periostitis  or  caries  of  the  nasal  bones,  are  not 
unfrequent  causes  of  the  disease.  Or  it  may  supervene  upon  inflammation 
of  the  conjunctiva  (more  especially  granular  ophthalmia),  or  of  the  edge 
of  the  lid.  Malposition  or  contraction  of  the  puncta,  or  a  narrowing  or 
stricture  of  the  lachrymal  canal,  also  often  produce  it.  Indeed,  obstruc- 
tions in  the  lachrymal  passages,  either  above  or  below  the  sac,  are  very 
fruitful  sources  of  blennorrhoea.  This  disease  is,  therefore,  often  met  with  in 
cases  in  which  there  is  a  narrowing,  obliteration,  or  eversion  of  the  puncta ; 
or  a  contraction  or  stricture  of  the  canaliculus  or  of  the  nasal  duct,  which 
may  be  due  to  inflammatory  swelling  of  the  lining  membrane,  or  to  the 
presence  of  cicatrices.  Polypi  or  other  growths,  which  by  compression 
narrow  or  obstruct  the  duct,  may  also  give  rise  to  it.  Persons  in  whom 
the  root  of  the  nose  is  very  flat  and  broad,  and  the  eyes  far  apart,  are 
very  subject  to   diseases  of  the  lachrymal   apparatus,  on  account  of  the 
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diminution  of  the  antero-poeterior  diameter  of  the  duct;  bot  the  amme 
thing  may  occur,  aa  Arlt  and  de  Wecker  point  out,  if  the  noee  is  very 

Si^minent  and  narrow,  so  that  the  passage  is  much  narrowed  laterally, 
lennorrhoea  of  the  sac  often  supervenes  upon  acute  inflammation  of  the 
latter,  which,  after  having  perhaps  caused  repeated  perforation  and  escape 
of  the  discharge,  passes  over  into  a  state  of  chronic  inflammation,  accom- 
panied by  a  thin  muco-punilent  discharge.  Acute  inflammatory  exacerba- 
tions recur  every  now  and  then,  and  a  more  or  less  extensive  and  firm 
stricture  of  the  lachrymal  or  nasal  duct  is  almost  always  present. 

•^►aly  in  very  rare  instances  do  we  find  that  the  disease,  if  left  to  itself, 
undergoes  any  considerable  or  permanent  improvement,  much  less  a  cure. 
Ftir  even  in  spite  of  the  best  and  most  patient  treatment,  it  often  proves 
very  obstinate  and  intractable.  The  lining  membrane  of  the  sac  and  duct 
beci)me8  hypertrophied  and  swollen,  and  often  undergoes  extensive  cicatricial 
changes,  being  transformed  into  a  fibro-temlinous  tissue,  and  the  discharge 
becoming  thin,  glairy,  and  viscid,  or  in  some  cases  of  a  thick  gluey  character 
( .Stellwag^'.  [In  mucix?ele  of  the  sac  with  simple  lachrymation,  Landolt 
pr<>bes  the  canals  with  the  conical  sound,  without  incising  them,  and  then 
injects  a  solution  of  sodium  borate  i  1-200).  If  it  does  not  pass,  he  incises 
the  upper  canal,  and  injects  a  solution  of  sodium  sulphate  (1-150). — B.] 

Sfridure^  of  the  Lichrytnal  pa*ga^es  vary  very  ci>nsiderably  in  extent,  firm- 
ness, and  situation.  Their  most  frequent  seat  is  the  point  where  the  canaliculi 
open  into  the  sac,  or  where  the  latter  passes  into  the  nasal  duct; 
[Fig.  17.]  but  they  may  also  be  situated  at  a  lower  part  of  the  duct,  and 
hence  the  necessity  of  always  passing  the  probe  through  the  whole 
*  length  of  the  latter,  in  order  that  we  may  ascertain  whether  any 
stricture  exists  at  its  lower  portion.  If  the  stricture  be  due  to  a 
thickened  swollen  condition  of  the  lining  membrane,  and  if  it  be 
consiilerable  in  extent,  it  will  oppose  a  certain  degree  of  obstruc- 
tion t«>  the  |mss:ige  of  the  probe,  and  will  embrace  the  latter  firmly 
and  closely,  hut  will  yield  to  the  gentle  yet  steady  pressure  of  the 
inst  rumen t.  The  dense  cicatricial  stricture  aflbrds  a  more  obstinate 
resistance,  and  it  may  be  difficult  to  pass  even  a  very  small  pn>be, 
without  employing  a  considerable  degree  of  force.  The  symptoms 
ti^  which  a  stricture  gives  rise  are  epiphora,  blennorrhoea  or  in- 
flammation of  the  sac,  and  a  glairy,  viscid,  or  muco-purulent 
discharge. 

The  first  and  fundamental  principle  in  the  treatment  of 
blennorrhtea  of  the  sac  and  stricture  of  the  lachrymal  parages  is, 
to  divide  one  or  both  puucta  and  canaliculi.  and  to  pass  a  probe 
down  through  the  nasal  duct.  The  mo^le  of  dividing  the  puncta 
aud  the  canaliculi  has  been  already  described.  The  pn»bes  which 
are  best  adapteil  for  catheterization,  are  those  of  Mr.  Bowman,' 
which  are  made  of  silver,  and  of  six  ditforent  sizes.  No.  1  is  very 
small.  like  a  fine  hair  probe :  No.  6  is  about  one-twentieth  of  an  inch  in  di- 
ameter [and  is  represented  of  its  actual  size  in  Fi>r.  17. — H.].  Mr.  Pridgin 
Teale.  *il  I^eetls.  reconi mentis  a  bullet  probe,  which  is  also  preferred  by  Mr. 
Criti^ht^tt.*  wh'-^  thinks  that  it  jvisses  more  readily,  and  is  less  apt  to  lacerate 
the  mu'V'US  lining,  or  !•>  make  a  false  passaj^?.  [IV,  Williams,*  of  B^^ston, 
adv"«^t«^  the  use  of  flexible  prv^ln^  ^ith  bulUnis  extremities,  of  the  size  of 
Bowman's  series,  but  slender  for  one-thinl  of  the  distance  from  the  bulb  to 
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'tli**  flat  disk  In  the  middle.     Tliey  are  of  alloyed  silver,  and  Have  an  elastic 

ilt.'xibility   without  being  able  to  bend    ujxm    themselvea  in   encountering 

ubritruolions.     Dr.  Williams  has  found  in  practice,  that  the^^e  probes  adapt 

themmdves  to  the  sinuosities  of  the  passages,  and  can  be  introduced  with 

iu<»re  fiR'ility  and  leas  pain,  and  are  less  likely  to  take  a  wrong  passage  than 

Bowman's  probes,  which,  if  not  bent  so  as  precisely  to   correjsp«»nd  with 

the  direction  of  the  duct  in  each  particular  individual,  often  lacerate  the 

iQticnud  lining  of  the  pai^sages,  giving  rise  to  pain  and   hemorrhage,  and 

ix-tardtng   cure   by    causing   local   infiammation. — II.]     I,  as   a   rule>   UJ*e 

jfc,   Iiowman*8   probes,   but  frequently  eniploy  a   considerably  larger  size 

PHta  Xo,  6.     The  instrument  is  to  be  intrtj<luced  in  the  following  manner : 

Tha  end  of  the    probe  having   been   slightly  bent,  so  that  it   may  pass 

more   readily   forward    into  the  nasal    duct,   its  point  should    be   inacrted 

Tcrtically  into  the  lower  punctum,  tlic  skin  being  at  the  same  time  put  on 

the  stretch,  and  then  pasiied  horizontally  along  the  opened  canalicnlua  until 

its  extremity  reaches  the  inner  wall  of  the  8ac,  which  h  easily  recognized  by 

ita  prcfienting  a  hard,  bony  obstruction  to  the  probe.     The  latter  ii*  then  to 

be  turned   vertically,  the  convexity  of  the  bend  looking  backwardi*,  an*i 

itowly  and  gently  pa^ed  into  the  mc ;  wdien  the  latter  is  gained,  the  direction 

of  the  instrument  must  be  slightly  altered,  the  point  being  directed  Miunevvliat 

outwards  and  forwards,  bo  that  it  may  readily  pas»  into  the  nasal  duct, 

through  which  it  is  to  be  puehed  until  it  reaches  the  floor  of  the  noBc,    When 

the  lining  membrane  of  the  gac  and  of  the  duct  is  much  swollen  and  hyper- 

irophied,  it  h  j*tniietimes  rather  difficult  to  find  thiij  entrance,  as  it  may  l>e 

Bkuroewlmt  displaced  or  contracted,  or  more  or  loss  covered  by  a  small  fohl  of 

the  mucous   membrane,  which   thus  forms  a  little  valve  over  it.     If,  after 

!*ome  careful  searching,  we  do  not  succeed  in  finding  the  opening  into  the 

nasittl  duct,  it  is  better  to  withdraw  the  probe,  and  to  wait  for  a  day  or  two  until 

the  inflammatory  swelling  haa  subsided,  than  to  attempt  to  force  the  passage 

of  the  probe;  for  this  may  not  riuiy  produce  severe  laceration  of  the  raem- 

t  hrnne,  but  lend  to  the  formation  of  a  false  passage ,  or  the  probe  should  be 

urithdrnwo,  its  curvature  somewhat  altereu,  and  then  be  again  inserted,  in 

the  hof>ea  of  finding  the  aperture.    The  first  probe  that  is  passed  should  only 

)  be  of  nic<liuin  size  (No.  3  or  4  of  Bowman ),  but  if  tl»e  stricture  is  very  eon- 

Mdcrable,  No.  2,  or  even  No,  1,  may  have  to  be  tried  before  it  can  be  passed. 

'  The  instrument  should  be  allow('<t   to  remain   in  the  duct  for  five  or  ten 

minuter,  and  be  then  gently  withdrawn,  and  this  catheterization  should  be 

■Mated  every  day  or  every  uther  day,  according  to  the  exigencies  of  the 

^^e.     The  size  of  the  probe  should  be  increased  until  wx  arrive  at  No.  fi, 

I  ©f  it  may  be  ueceasary  to  go  even  beyond  this.     [It  is  lietter  to  increase  the 

I  fixe  of  the  probes  rapidly  up  to  No.  10,  and  allow  theni  to  remain  in  the 

duel  for  from  twenty  minutes  to  half  an  hour, — B.]    If  the  probe  is  arrested 

at  the  jHiint  where  the  canaliculi  join  the  sac,  the  skin  near  tlie  tcndo  oculi 

I  will  Iw!  iijoved  with  the  movement  of  the  probe,  and  an  elastic  obstruction 

he  felt;  whereaj!,  when  the  instrument  hau  entered  the  sac,  the  skin  does  not 

Wrtuklrj  or  move. 

If  from  the  ilisplacement  of  the  puncta  or  stricture  of  the  canaliculi,  the  sac 
hftii  been  emptied  for  a  long  period,  it  may  become  considerably  diminished 
in  fixe  and  its  walls  much  thinned.  We  then  find  great  difficulty  in  intro- 
I  ducing  the  prolic  into  the  eac,  as  it  repeatedly  slips  out  again.  In  ninnv 
ca»e8.  It  i«ufficcs  to  open  the  lower  canaliculus  and  to  pass  the  probe  through 
it;  in  others,  it  may  be  necessary  also  to  divide  the  upper  one.  This  is 
mare  opecially  the  case  if  wc  desire  to  get  a  very  free  opening  into  the 
mc,  to  paaB  an  extra  siecd  probe,  or  if  there  exists  any  t>tricture  at  the 
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I©  probes  are  passed  through  the  entire  length  of  the  lachrymal  passages 
lirom  the  punctuni  lacryniale  to  the  floor  of  the  nostril.  The  probe  U  pre- 
ferably introduceii  into  the  lower  punctuni,  and  in  the  following  manner: 

The  lower  lid  is  drawn   tense  with  the  thumb  of  the  left 
hand*  the  patient  is  directed  to  look  upwards,  and  the  probe,  ^ig*  20. 

held  vertieally  with  the  eonvexity  of  the  bend  looking  back- 
wards, is  intrtjdueed  into  the  punetum ;  it^  direction  is  then 
almost   immediately   changed   to  the   horizontal,  and  by   a 
gentle  pressure  is  pushed  inwarda,  until  it  reaches  the  inner 
wall  of  the  lachrymal  sac,  which  is  recognize*!  by  the  bony 
obgitruction  to  its  progress.     The  direction  of  the  jjrobe  is 
then  again  changed  to  the  vertical,  and  with  moderate  preaa- 
ure  it  is  gently  pushed  onwards  until  the  stricture  is  paseed^ 
'  the  jioint  of  the  instrument  rests   upon  the  floor  of  the 
•il.     Folds  of  mucous  membrane  somelimea  interfere  with 
nnd  to  avoid  tearing  them  recjuirfs  perseveninee 
,,,     ami  of  manipulation.     On  no  account  should  viok^nce 

^  be  umni,  for  injury  would  then  undoubtedly  result.  By 
^LUiti  tu<l  of  continued  moderate  pressure,  a  passage  can 
^Hbli  be  effected  through  a  stricture  which  at  first  was 
^IBpermea  ble. 

Tlie  probe  should  be  allowed  to  remain  in  the  passage  about  ten  minutes, 

I&iu]  Its  introduction  ghould  be  repeated  every  few  days,  as  soon  as  the  irrita- 
tion ctiusetl  by  the  previous  operation  hns  subsided.  The  size  of  the  jirobe 
uscfl  should  be  gradually  increased  until  the  tube  is  fully  dilated.  Should 
thes^  means  prove  unsuccessful,  the  canaliculus  may  be  slit  up,  as  reconj- 
tncndei]  by  Mr*  Bowman. — Ih]  [It  is  not  advisable  to  introduce  a  probe 
mUi  I  he  sac  without  first  slitting  up  the  canaliculus, — B.] 
F  "  years  pa^stj  bougies  of  laminaria  digitata  have  been  used  by 

KVt  jeons  of  eminence.     They  were  first  introduced  for  this  purpose 

I      by    Mr,  Uuuj>er,  and  have   been  extensively  employed   by  him  and  Mr. 
rrilrhrtt.     I  have  also  often  used  them  with  marked  success  in  cases  of  very 
'*^  stricture.     Their  peculiar  advantage  consists  in  their  imbibing  the 
tho  lachrymal  passages,  and  swelling  up  to  double  aud  treble  tiieir 
"n.  But  there  is  the  danger  that  they  may  swell  up  to  such  an 

f\r  "d  the  |)oint  of  stricture,  that  the  dilated  bulbous  part  can  only 

bo  ciriiwn  t>uck  thnnjgh  the  stricture  at  the  expense  of  much  contusion  or 
even  laceration  of  the  lining  membrane  at  this  point,  or,  what  is  still  worec, 
thai  in  the  great  effort  to  extract  the  probe  it  may  break  short,  and  have  to 
be  i;xcii«e(h  The  l>est  mode  of  obviating  these  difficulties,  and  yet  at  the 
lame  time  to  produce  a  slow  and  gradual  dilatation,  is  to  draw  back  the 

»  probe  a  very  little  at  intervals  of  a  minute  or  two,  in  order  that  it  may  not 
Lave  time  to  swell  up  considerably  below  the  stricture.  By  this  gradual 
retf  ^  lie  latter  will,  moreover,  be  gently  dilated  by  the  enlarging  probe. 
Bn  _^thirt  meth<Kl,antl  by  always  being  extremely  careful  to  use  these 

I  deli<*Hry  and  gentleness,  1  have  found  grent  benefit  from  their 
;.  Their  use,  however,  requires  so  much  supervision,  that  it  is 
Mpewhat  difficult  to  find  sufficient  time  in  hospital  practice,  where  the 
fittic^nts  are  so  numerous,  that  one  may  easily  forget  to  withdraw  the  probe 
a  little  at  $hort  intervals,  and  let  it  swell  up  too  much.  In  order  to  limit 
the  dilatation  to  the  point  of  stricture,  the  rest  of  the  bougie  may  be  covered 
witJi  copal  varnish. 

If  the  blennorrhcea  proves  obstinate,  and  the  discharge  as  well  as  the 
twcJItiig  of  the  sac  and  duct  continue,  great  benefit  is  found  from  the  ays- 
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temfttic  use  of  aetringcDt  injections^  of  sulphato  of  xinc,  aluitj,  or  acetate  of 
Jead.  Their  8trengtli  nuiat  vary  act?ord»nti^  to  the  amount  aiui  nature  of  the 
dbcharge,  and  the  degree  of  swelling  of  the  liuing  irifiuhrane.  Before  their 
use,  the  sac  must  be  washe^i  out  witli  an  iujeciion  of  water.  The  patient 
should  also  be  directed  frequently  to  pretf*  out  the  discharge,  fur  if  it  is 
allowed  to  accumulate  in  the  sac,  and  to  become  decompostd,  it  proves  a 
source  of  considerable  irritation,  and  may  even  set  up  an  acute  inflammation 
of  the  sac. 

Dr.  Stilling,  of  Cus^el,  has  devised  a  cure  for  strictures  of  the  lachrymal 

Sassages  by  iiiternal  inci^siofi,*  Tlie  punctum  having  been  divide*],  be  paa^es 
own  a  probe  and  find.^  tlie  exact  seat  of  the  stricture,  then  withdraws  the 
probe  and  panaes  down  his  knife'  I  Fig.  21)  to  the  stricture,  and  divides  it 
in  three  or  four  directions.  This  having  been  d(ine.  he  withdraws 
the  knife,  re-introduces  the  probe,  and  if  anotlier  stricture  is 
found  further  down,  nbo  diviiles  this.  Dr.  Warlomont,  in  an 
article  in  the'*Annale8  d'Oculistique,"*  speaks  in  the  w*armest 
terms  of  hia  great  and  immediate  success  with  this  operation,  and 
narrates  several  cases.  He  operates  in  the  following  manner: 
The  uftper  punctum  having  been  divided  with  Wel>i^r*s  knife,  he 
next  piL^^es  \Vrber*s  biconical  sound  down  into  the  nasal  duct, 
and  leavcji  it  there  for  a  few  minutes.  On  it»  removal,  he  im- 
mediately passes  kStilling's  knife  completely  dmvn  into  the  nasal 
duct,  8<»  that  its  whole  blade  disappears,  and  then  incises  the 
duct  in  three  or  four  directions,  until  the  knife  can  be  turned 
quite  freely  in  all  directions.  No  dilator  or  probe  is  introduced 
after  the  operation ;  and  according  to  Stilling  and  Warlomont, 
even  severe  and  obstinate  cases  are  thus  immediately  and  per- 
matieutly  cured.  Tlie  fjivorable  action  of  this  oj^eration  appears 
to  be  chiefly  due  to  its  affording  a  very  free  exit  to  the  contents 
of  the  sac.  As  the  yj>eration  is  very  painful,  chloroform  or  the 
nitrous  oxide  gas  should  be  given.  I  have  tried  the  operation 
in  numerous  instances,  with  varying  success.  In  only  a  few  cases  did  I  ob- 
lain  a  complete  and  permanent  cure;  in  most  of  the  others  considerable 
benefit  was  derived,  but  tlie  operation  had  subsequently  to  be  supplemented 
by  the  occasional  use  of  probes  or  WelK^r's  sound,  and  of  injections,  which 
subsequently  led  to  favoraole  results.  In  a  few  instances,  I  have  found  that, 
after  a  time,  the  nasal  duct  was  greatly  contracted,  almost  as  if  the  periosteum 
had  become  swollen,  so  that  the  probe  was  very  firmly  grasi)ed,  and  could 
only  be  prt-sscd  with  difficulty  at  first  On  the  whole,  1  have  found  most 
benefit  from  8ti  1 1 ing*8  operation  in  cases  of  obstinate  chronic  blennorHKea  of 
the  »»c.  accompanied  by  a  copious  secretion  of  muco-purulent  discharge, 
and  but  a  slight  stricture.  In  such,  its  favorable  action  appears  to  be  princi- 
pally due  to  its  affording  a  |)ermaneut  and  very  free  exit  tor  the  contents  of 
ihe  aar. 
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hmohurp,  ''Ueber  dip  Heilnng  der  V«»rpng<?runcpn  d*»r  Thri- 
1  MfuTu  Incision."     Cajw^t'l,  18*>8.     A  floniewbat  8iniilur|tnjcucdLing 

'     T      ^u^  in  "A.  f.  o./'  X,  2,  inn. 

twn  milliuietre/t  long,  three  millimptrM  hroiid  ncfirv«t 

Ju^  to  tbTvofluarters  of  a  miUimelrp  iii  iht^  point, 

LC-     The  blade  piLfwt>g  fiver  into  ii  flat  8t4<iti.  which 

;  pro}>oi,  and  ii^  uttnohfMl  to  the  hnndlc.     The  hiu^k 

U'  (•u^i'Oi;  and  nilher  wodgi^f^hnpod,  and  it  ftioiiM  in»t  Iw*  ttxt 

,  it  nmy  t^naiiy  hnukk^  or  h  p(^rti(»n  of  it  chip  off,  in  forcing  it 

ul»,  «•!  iu  ui«  i..iii^  Llic  btricturv.  The' knife  muy  be  obtaincsl  of  Mt^ra.  WeUa. 

Aunalwd  Oculbti<iwe,"  Oct.  1808. 
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,  Herzenstein  proposes  the  forcihle  dilatation  of  the  stricture,  on  the 

fTintitilc  of  Mr.  Barnard  Holt*s  dilatation  of  stricture  of  the  urethra. 
Dr.  Theobald  ha.s  recently  advised  the  treatment  of  strietureB  of  the  nasal 
diitJl  hv  the  introduction  of  very  lar^^e  probes,  the  canaliculus  having  first 
%inilit  up.  He  emplovs  a  series  of  sixteen  probes,  made  of  silver,  No.  1 
iitritifiring  one-quarter  of  a  millimetre,  and  No.  IG  measuring  four  millime- 
tre*. The  pain  caus«ed  by  the  large  probes  is  not  especially  severe,  nor  has 
hfi  seen  any  ill  cxmseffueneea  result  from  the  great  distention  of  the  divided 
CjiniilicuIuB.  The  ends  of  these  probes  are  olive-shaped,  (See  **Archives  of 
Ophtbiih/'  vi.,  and  "Trans.  Amer.  OphthaL  Boc.;'  1879.)— B.] 

We  sometimes  find  that  the  alterations  in  the  lining  membrane  of  the  sac 
arc  so  ffteat,  that  they  persist  even  after  the  passage  of  the  tears  is  unob- 
striicteu  ;  and  then  it  niay  l>e  necessary  to  have  recoun^e  i\\  some  direct 
treatment  of  the  sac.  Thijs»  if  the  latti-'r  in  not  only  much  dilated,  but  also 
thickened  and  secreting  much  muco-puruk^it  dife»charge,  Mr.  Bowman  has 
dit«eotod  out  the  anterior  half  of  tht.*  tliiukeucd  sue.  Mr.  Crlleljeti  has 
treated  such  cases  BUcccHsifully,  by  laying  open  the  sac,  and  destrtfying  a 
»rtioii  of  the  interior  with  potassa  cum  calce.  As  this  eundition  of  the 
ining  membrane  of  the  sac,  aA  well  as  the  considemble  dilatation  of  the 
latter,  are  to  a  great  extent  maintained  and  increased  by  the  constant  How 
of  the  tears  int^j  the  sac,  Weber*  has  remedied  this  by  producing  an  evcnsion 
of  the  puuctura,  so  that  the  tears  cannot  flow  into  the  canaliculus;  thus 
catisiog  them  to  collect  in  the  little  reservoir  formed  by  the  lower  lid  being 
aliglitly  turned  away  from  the  eyeball.  He  gains  this  end,  by  passing  a 
oee<iIe»  armed  wjtli  a  stout  thread,  through  the  skin  and  muscle  close  to  the 
punetum,  and  bringing  it  out  again  a  little  further  inwards,  so  as  to  embracse 
the  punetum  and  a  small  fold  of  the  skin  within  the  suture,  which  is  to  be 
itly  knotted.  This  will  readily  produce  a  slight  ectroi)iuui,  and  the 
eficial  eflect  of  preventing  the  entrance  of  the  tears*  into  the  lachrymal 
will  generally  be  already  evident  within  twenty-four  hours  afterwards. 
have  e*<»metimes  gained  great  benefit,  in  such  case,**,  from  the  application  of 
linn  comi»ress  bandage  over  the  sac,  which  prevents  the  entrance  of  the 
This  mode  of  treatment  is  also  of  great  use  in  those  cases  in  which 
sac  is  much  thinned  and  dilated,  and  secretes  a  large  quantity  of  thin 
glairy  discharge.  Mr.  Critchett*  \\m  devised  an  ingenious  little  truss,  so  as 
to  keiU)  up  a  gentle  and  continuous  pressure. 
If  tiie  stricture  is  very  lirm  and  dense,  and  there  is  much  tendency  to  chi&e 
the  removal  of  the  probe,  a  style  may  be  passed  into  the  duct  by  the  slit 
Hcuhig,  ami  left  in  for  a  few  days.  The  upper  portion  is  to  be  very  thin 
bent  at  a  very  acute  angle,  so  as  to  be  bent  over  the  lower  lid,  thus 
g  the  portion  in  situ.  The  bent  portion  may  also  be  made  so  thin  and 
that  it  will  lie  along  the  opening  made  in  the  lower  ptinctum,  and 
invisible,  Mr*  Bowman  first  introduced  this  mode  of  treatment,  and 
n  attended  with  success,  but  in  some  cases  the  style  sets  up  a  eon* 
fiderable  degree  of  irritation,  and  may  even  give  rise  to  ulceration  if  it  is 
left  in  too  lont'.  The  size  of  the  style  shtiuhl  bo  gradually  increased  as  the 
etricture  yields,  until  it  ha*  attained  dimens*iut»s  considerably  larger  than 
Bowman's  probe  No,  0.  l}r.  Green*  reconuiK*tids  leaden  styles  for  this 
purpoee,  as  they  readily  adapt  themselves  to  any  irregularities  in  the  direction 
aad  cur?e  of  the  nasal  duct.    The  smaller  si^os  are  made  tubular,  and  contain 

•  **Kl  MoiifttAhl,"  iHn/i,  100. 
2  **  L**ctupw  on  DivcHM^  of  Lnohrvmal  Apparatus,^'  *♦  lancet/'  1864,  1,  14^, 

*  Timnsftcttoiu  of  Amcricttn  Ophiiialmological  SiK'iety/*  tecoad  Aouual  Meeting, 
1&, 


tigh 


70 


DISEASES    OF    TEE    LACHRYMAL     APPARATUS, 


a  Steel-wire  stilet,  which  retitleni  them  sufRciently  rigid  for  introduction. 
Jaeeche  has  likewise  employed  leaden  stylesi  for  several  years/  The  old- 
fafihioned  style,  which  used  to  be  ins^erted  into  the  na^al  duet  through  an 
external  opening  in  the  sac,  has  fallen  into  well-merited  and  almost  entire 
disuse,  [Atteniptfl  have  fretiucntly  been  made  to  treat  the  stricture  from 
below,  by  the  introduction  of  curved  hollow  sounds  through  the  nasal  opening 
of  the  duct»  and  after  dilating  the  stricture,  to  inject  various  caustic  and 
astriDgeut  fluids:  these  methods  have^  however,  all  been  given  up  a«  im- 
practicable. Sometime*,  however,  where  tliere  is  a  tight  stricture  at  the 
nasal  opening  of  the  duct^  it  is  possible  to  dilate  this  through  the  nasal  meatus, 
and  thus  aid  in  making  the  duet  patent. 

It  has  long  been  recognized  that  women  are  more  subject  to  diseosee  of  the 
lachrymal  apparatus  than  men.  but  why  this  is  so  has  never  been  discovered. 
This  is  especially  true  of  stricture  of  the  duct.  It  has  also  been  noticed  that 
the  left,  nasal  duct  is  more  frequently  diseased  thmi  the  right. 

The  prognosis  of  these  cases  is  good  so  far  as  a  marked  improvement  ia 
con(!erDed;  but  the  physician  should  remember  and  the  patient  should  be 
tokl  that  the  course  of  treatment  require*]  is  a  long  one,  and  must  be  syste- 
matically persevered  in  to  the  end. — ^B,] 

In  very  severe  and  obstinate  cases  of  chronic  inflammation  of  the  sac» 
accompanied  perhaps  by  ulceration  and  periostitis,  and  a  severe  stricture  or 
even  closure  of  the  duct,  cases  which  resist  every  mode  of  treatment  and 
prove  a  great  and  constant  source  of  annoyance  and  trouble  to  the  putietiti 
It  may  be  necessary  to  obliterate  the  sac.  This  is  also  indicated,  if  the  patient 
cannot  remain  under  me^Jical  care  for  a  sufficient  length  of  time  to  lead  to 
any  reasonable  hope  of  benefit  by  the  usual  mode  of  treatment,  and  is  )^et 
very  anxious  to  be  relieved  from  this  very  troublesome  attectino.  But  this 
operation  should,  I  think,  be  ouly  adopted  in  very  exceptional  cases,  which 
have  resisteii  every  other  means  of  treatment.  For  it  is  surprising  what  a 
degree  of  improvement  may  oflen  be  attained  by  treating  the»e  cases  with 
patience  and  care,  althtjugh  it  must  be  confessed  that  a  very  long  time  is  but 
too  frequently  required  before  much  improvement  takes  place.  Obliteration 
of  the  sac  is,  moreover,  only  indicated  if  the  natural  secretion  of  the  tears  is 
not  considerable,  so  that  they  are  ne^irly  entirely  carried  oflTby  evaporation, 
Otherwise,  great  and  annoying  epiphora  remains  after  the  operation. 

Various  methods  of  destroying  tne  sac  have  been  devised  and  recommended. 
At  one  time,  the  actual  cautery  was  extensively  employed  for  this  purpose, 
but  lately  the  galvano-caustic  apparatus  has  been  largely  substituted  for  it. 
The  sac  is  to  be  o|K'ned  by  a  free  incision^  which  is  to  extend  likewise  through 
the  iendo-oculi  into  the  upper  portion  of  the  sac,  which  forms  a  cul-de-sac 
abtive  the  tendon,  and  thoroughly  cleansed.  When  the  hemorrhage  has 
censed,  the  lips  of  the  wound  are  to  be  kept  apart  by  Manfredi^s  speculum 
[Fig,  22],  which  is,  moreover,  provided  with  side  plates  to  prevent  the  cheek 
from  being  burnt,  and  the  actual  cautery,  or  the  galvano-caustic  apparatus, 
can  l>e  applied.  Instead  of  these,  various  caustics  are  often  employetl,  c.  ^., 
nitrate  of  silver,  butter  of  antimony,  pota.ssa  c.  calce,  perchloride  of  iron,  etc- 
I  myself  prefer  the  nitrate  of  silver,  which  I  first  saw  employed  for  this 
purpogo  with  great  success  by  Von  Graefe.  It  is  easily  manageable,  very 
safe,  and  leaves  the  smoothest  and  h^ast  unsightly  cicatrix  of  any  caustic. 
Before  attempting  to  destroy  the  sac*  the  puncta  and  canaliculi  must  always 
be  first  •fblitei-atedt  so  as  to  stop  the  entrance  of  tears  to  the  aac,  otherwise 
their  admission  will  prevent^  or  at  least  greatly  retard,  the  adhesive  inflam- 


I 


»  **  Kl.  MoamUhl.,"  Aug,  1869,  p.  294. 
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im  unci  oblttemtioD  of  the  sac.  The  best  method  of  closing  the  pancta 
wid  cmnalicuti  is  to  \)sls»  idIo  them  a  very  fme  probe,  coated  with  nitrate  of 
mlv^er  or  a  thin  hot  wire,  which  will  set  up  adhesive  iotlamrnation,  thus 
obtitemtincr  the  puncta,  and  cioeiug  the  canaliculi.  When  thi^  end  haa 
bten  ijl  '    the  eac  must  be  laid  open  to  its  whole  extent  by  a  free  in- 

ifinoD.  ilj  cleansed  out.  and  when  the  bleeding  haa  entirely  ceased, 

diawalLi  of  the  sac  should  be  touched  with  nitrate  of  silver.     C\>Id  com- 
frhould  be  applied  to  diminish  the  inflanimatory  eymptoma.     The 

[Fig.  22.] 


of  Bilver  should  be  used  several  times,  at  intervals  of  about  two  dnyg, 

fore  the  epttheliuio  is  formed  ;  or,  at  the  end  of  forty*eight  hours,  the  thick 

iftr  should  be  completely  removed,  and  a  small  firm  compress  be  applied 

\e  sac,  so  as  to  bring  its  raw  surfaces  together,  a  firm  bandage  being 

p  r  the  compress,  in  order  to  keep  it  in  situ, 

I  r  plan  is  to  open  the  outer  wall  of  the  lachrymal  sac  through  the 

ijuncdval  cul-de-sac,  by  a  vertical  incision  either  in  front  of  or  behind  the 
uncle,  first  incising  both  canaliculi.  Then  pull  the  lips  of  the  wound 
ftparl  by  a  sharp  hook,  and  apply  either  nitric  acid  on  a  cotton  probe,  or 
tbe  gmlTano-cautery  directly  to  the  wall  of  the  sac.  This  effectually  deatroya 
dm  aac,  and  at  the  same  time  leaves  no  external  scar.  This  operation  was 
fint  rajcgested  and  practised  by  Dr.  C.  R.  Agnew,  of  New  YorL — B.] 

Dr*  Pagenstecher  strongly  recommends  the  chloride  of  zinc  paste  (one  part 
zinc*  chlorid,  to  three  parts  of  starch),  which  he  uses  extensively  for  the  ob- 
literation of  the  sac.  He  divide*  both  cunaliculi  (with  a  f»eculiar  knife  made 
for  thb  purpose  bv  Weiss), in  such  a  manner  that  the  incisions  meet  in  front 
of  the  caruncle.  \Vhen  all  bleeding  has  ceased,  he  insert.^  into  the  sac  a  small 
portion  of  the  pa«te  (al>out  the  size  of  a  split  pea,  thii*  varying,  however, 
according  to  the  dimensions  of  the  sac)  wrapped  in  a  thin  layer  of  charpie 
or  cottoo-w*ool ;  a  thick  layer  of  charpie  being  pushed  in  after  it  in  order  to 
prevent  any  escape  of  the  escharotic  on  to  the  conjunctiva,  Tlie  paste  is  to 
renuiiu  in  lor  twenty*four  hours.  At  the  end  of  two  or  three  weeks  the  sac 
will  generally  l>e  fuund  to  be  obliterated  by  adhesive  inflammation.  Dr. 
Piigeiistecher  has  been  latterly  induced  U)  perform  obliteration  of  the  sac 
more  frequently  than  in  former  years^  not  only  on  account  of  the  relapses 
which  sfunetimes  i>ccur  after  the  treatment  by  probing,  but  more  es|K?cially 
by  the  fact  that  he  considers  that  eyes  affected  with  chronic  blennorrhcea  of 
tnr  wtc  are  exposed  to  the  greatest  dangers,  being  exceptionally  prone  to 
suppuration  of  the  cornea  if  they  should  become  perchance  affected  with 
corocitis  profunda,  suppurative  corneitis  with  hypof)yon,  etc.  He  states  that 
when  the  atmosphere  is  dry  and  very  hot,  the  secretions  of  the  lachrymal 
sac  h<'*H>nie  very  readily  decomposed,  and  if  an  eye  affected  with  chronic 
hi  "H  of  the  sac  should  llien  meet  with  an  injury,  producing  (:>erhap« 

Qh  _iit  abrasion  of  the  corneal  epithelium,  it  is  almost  always  followed 

hj  »  very  dangerous  and  deleterious  form  of  comeitia. 
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At  the  Ophtbalmologica]  CoDgresB,  held  at  Hddelberg  in  1868,  Dr.  Berlin 
narrated  seTeral  cases  of  verr  obsctioate  and  severe  dideaae  of  the  eac^  in 
which  he  obtaued  a  saceeieful  result  bj  extirpadoo  of  the  latter. 

[Sdimher  gives  the  folIowiDg  iDdications  for  extirpation  of  the  lacbrymal 
sac :  IM,  In  very  obstinate  purulent  dacryocystitis  with  steooeis  i^f  the  nasal* 
dud,  which  admits  of  being  probed,  but  has  existed  so  long  that  a  alight 
bulging  of  the  region  of  the  lachrrmal  sac  has  been  pnxiuoed,  with  thick- 
caing  of  its  walls.  2d.  In  fistula  of  the  lachrymal  sac^  especially  in  cases 
in  wnich  frequently  recurring  attacks  of  inflammation  have  caused  cieairi- 
dal  adhesion  of  the  skin  with  the  wall  of  the  sac,  and  induration.  M.  In 
ledious  catarrh  of  the  lachrymal  sac  with  complete  patency  of  the  nasal 
Am.  An  incision*  two  mtUttnetres  long  and  Ibor  millimetres  from  the 
inner  canthns,  is  to  be  made  vertically  with  its  upper  end  inclined  slightly 
Ibnmds,  only  through  the  skio,  90  a^  to  avoid  wounding  the  sac  wall.  The 
cdgSB  of  this  tndsion  are  to  be  carefully  dtssected  up,  and  the  anterior  wall 
of  the  aae  laid  bareb  Hie  edges  of  the  wound  are  then  to  be  held  apart 
with  loro^  or  hooks»  and  the  sae  is  to  be  seized  with  forceps  and  careniUy 
^ifffiif^  tip  from  ita  attachments^  keeping  close  to  the  lachrrmal  bone, 
diher  with  scalpel  or  blunt-pointed  scissors.  If  free  bleeding  /ollows,  this 
mul  be  arreitea  before  the  operation  can  be  continued.  After  the  sac  has 
feaiov«d,  the  cavity  is  to  be  carefully  scraped  with  a  VollcBiaiui*s  sharp 
I,  and  the  oiiioqus'  oftembrane  of  the  nasal  dod  aeraped  <mt  and  de- 
stroyed as  fiu'  as  poanble  with  a  smaller  spoon  of  the  safikt  kind*  The 
woand  is  tb«i  to  be  washed  out  with  a  two  per  cent,  snlntioa  of  earfaolic  acsd, 
and  the  oarilj  is  ihea  to  be  dosed  accurmtehr  with  antiirea.  (See  ^  Arehiv 
fBr  0|^thaliBdo|ie,"  xxra.  2.>— B.] 

In  severe  and  mlraetahle  om»  of  epiphora,  inflamiiHrtioa  of  die  aae^  ele*, 
the  estiipatioo  of  the  lachrymal  etaad  has  been  stroiiglT  urged  by  several 
iw  especially  by  Mr.  Zadkariah  Laamice,'  w  ho  has jmctBed  it 
il  has  alao  been  emsfloftd  bv  Mr.  Ckrter,  Dr,  Taylor,  Mr» 
andolhoa. 


&.— rtrrtXA  or  mm  lachstxai.  sac.  etc. 
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Jut  iitakL  If  the  erifee  is  teuaeaed,  and  iei  ed^  eevend  with  heahhjr- 
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ic,  a  small  tear-drop  will  be  seen  t^  exude.  [Congenital  lachrymal 
6»tiila  has  been  observed  bv  Aguew,  (Bee  "Trans.  Aiuer,  Ophth.  Soc," 
1874.)— B.] 

The  best  treatineot  for  lachrynaal  fistula  is  that  of  slitting  up  the  puncta, 
dividing  the  internal  palpebral  lifraincnt,  and  parsing  a  probe  down  fre- 
f|uently.  If  the  pafsage  is  free,  this  will  generally  cause  the  fistula  to  heal 
in  the  course  of  a  few  days*  But  if  the  passage  is  impermeable,  or  the  dis- 
ease iif  the  bone  extensive^  it  may  be  necessary  to  obliterate  the  gac,  or  to 
ibrc^  ihe  paMsage.  The  latter  is  to  be  done  with  one  of  Bowman's  probes  or 
WeberV  dilator.  But  extreme  care  mui?t  be  taken  to  do  this  with  delicacy, 
for  if  rude  force  be  used,  much  mischief  is  sure  to  accrue.  In  the  capillary 
fifilula,  the  edged  of  which  are  covered  by  smooth  skin,  it  is  sonietimed  aJ- 
yisable  to  pare  the  edgt^,  so  as  to  make  them  raw,  and  then  to  close  the 
minute  aperture  with  a  suture,  which  will  cause  the  opening  to  heal  by  first 
inientiim. 

[Chi rait  advises  destruction  of  the  sac  for  the  cure  of  fistula,  and  against 
the  ud**  of  Bowman's  probes,  except  in  a  limited  number  of  cases.     He  uses, 

a  cauterizing  agent,  the  acid  nitrate  of  mercury,  and  claims  that  it  cures 
loist  certainly  within  a  period  varying  from  twelve  to  twenty-four  days, 
fttid  that  in  most  t^ase^  there  is  no  subsequent  lachrymation.  (See  "Rev.  de 
M6L  \\  Cirug.  Pract.,"  October  7,  1880.)— B.] 

Polypi  of  the  sac  are  of  rare  occurrence.  They  closely  resemble  nasal 
polypi  in  structure,  and  may  attain  the  size  of  a  small  nut,  They  give  rise 
U>  a  peculiar  feeling  of  resiiience  and  elasticity  to  the  finger,  and  although 
on  prejssure  a  certain  quantity  of  glairy  or  muco-puruleut  fiuid  may  be  evac- 
uated, yet  we  cannot  emptv  the  &ac  completely.  On  incising  it.  some  fluid 
eecarK*,  and  the  polypus  Hike  a  gelatinous  mass)  springs  into  the  wound,* 
If  ln€  siic  la  extensively  diaeased,  or  there  is  a  very  firm  stricture  of  the 
nasal  duct,  it  may  be  necessary  to  obliterate  the  sac  after  the  removal  of  the 
polypus. 

Ca»t«  of  hemorrliage  into  the  sac,  producing  thus  an  impermeability  of 
the  latter,  are  of  rare  occurrence.  Two  instances  of  this  kind  have  been  re- 
corded by  Von  Graefe/  The  presence  of  chalky  concretions  (dacryoliths) 
in  the  ducts  or  in  the  lachrymal  sac  is  also  but  rarely  observed. 

In  dome  rare  instances  a  peculiar  fungus  (leptothrix)  is  met  with  in  the 
lower  canaliculus,  resembling  very  closely  the  leptothrix  buccalis,  which  has 
lieen  fjb.'^erved  by  I>eber  and  Rottenstein*  in  carious  teeth*  Several  cases  of 
leptothrix  have  been  described  by  Von  Graefe/  and  one  by  Forster.*  Ac- 
cording to  the  former,  the  affection  commences  with  a  certain  degree  of  epi- 
phora, which  is  followed  by  redness  of  the  caruncle  and  neighboring  portion 
af  the  retro-tareal  fold,  as  well  as  of  the  conjunctiva  and  margin  of  the  lid 
ID  the  vicinity  of  the  lower  canalicuUis,  The  patients,  at  the  same  time, 
complain  of  a  sensation  of  heat  and  itching  at  the  inner  angle  of  the  eye,  at 
rbich  n\m  small  crusts  of  discharge  are  noticed,  especially  in  the  morning 
waking-  On  closer  examination,  we  now  find  that  the  shape  and  apjieur- 
lince  of  tlie  margin  of  the  ]i<l  along  the  lower  canalieutus  are  somewhat 
changetl,  having  become  thickened  and  rounde*!,  so  that  the  edge  of  the  lid 
docfi  not  lie  in  apposition  with  the  eyeball ;  thut*  producing  a  tendency  to 
ectropiuni,  which  is  especially  noticeable  when  the  patient  looks  up.     But 

1  FSrf»  ft  case  of  Von  Oreuft*'*,  -  A.  f,  O.,"  i.  283. 

»  *«  A.  f.  O,,"  iii-  2,  3r)7.  *  Bfrlin,  lRfi7. 

*  w  A.  f  O.,"  i.  ii.  Mid  XV,  1,  324;  »l«o  "Berl.  M«hL  WocLent^ehrift,"  18fi8,  p.  204. 

>  **  A,  I  or  XV,  1,  318,     [  Al!H>,  ^*  Kl.  Mon.  f  Aug,"  viil  p,  78;  ix.  p.  248.     Also 

Afrh»v«  of  Ophtb.  aad  Qm.,"  uL  1— B.] 
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llio  chunge  io  the  lid  ia  still  more  appreciable  to  the  touch,  for  wil 
Wc  ctm  trace  a  marked  cylioJrical  swelUug  along  the  course  of 
culiJH.  The  lower  punctum  is  dilated,  and  at  a  later  stage  it«  a[ 
Dorne«  fiHcd  with  a  drop  of  a  creamy  syhgtance,  when  the  tumor 
the  nize  of  the  latter  is,  hoivever,  not  diminished  by  the  exit  u 
charge,  (trfidually,  or  j^erhaps  suddenly  after  a  cold,  the  third  fit- 
Vene»,  which  is  characterized  by  a  more  considerable  blennorrk 
Canalicnln^.  accompanied  by  a  more  marked  irritative  swelling  c 
rounding  parts.  The  lower  piinctum  becomes  still  more  dilate?^ 
aperture  ia  now  con8t4intIy  hlled  with  a  yellowish-white  fluid, 
prc88iire,  exude*  in  a  thick  drop,  or  wells  out  spontaneously  at 
The  affected  part  of  the  lid  is  now  also  very  tender,  especially  to 
The  treatment  of  leptothrix  consiata  in  slitting  up  the  ennaiiculu.^ 
tliG  commencement  of  the  lachrymal  eac,  and  then  carefully  empt 
maiwes  of  fungus,  which  are  sometimes  found  to  be  mixed  wi"* 
iclcii*  On  microscopical  examination,  the  leptothrix  masses  1~ 
Leber  to  consist  of  extremely  fine,  closely  aggregated  g 
or  somewhat  rod-like  shape,  and  interspersed  with  ver 
laments.  The  fungoid  mass  is  iirm^  of  a  cheesy  consistence,  but  i1 
layers  are  sofler,  and  often  contain  pus-ceds.  According  to  the 
lljority  the  leptothrix  elements  are  smaller  than  tJio^c  of  the  leptot- 
ealia,  hut  are  especially  distiuguii^hed  fnmi  the  latter  by  the  fact 
ftre  nut  tinged  violet  by  the  addition  of  iodine. 

Whilst  in  some  instances,  there  is  an  absence  of  the  punctum  in 
which  is  generally  due  to  its  obliteration  by  inflammation,  it  may 
tliat  there  is  more  than  one  punctum.     These  supplementary  pi 
generally  met  with  in  the  lower  lid,  and  are  situated  quite  close  to 
fcum  proper,' 


t 


*  Vids  ciMWii  of  8upplt*mentar>'  Puncta  recordwJ  amongst  others  bv  V.  Gra- 
/'  i.  1,  288;   Weber,  ib.,  viii.  L  1,  862j  und  Zelwnder,  "  KL  Moimtabl./'  ft- 


CHAPTER    IL 
DISEASES   OF  THE   EYELIB8. 


1  -OEDEMA  OF  THE  EYELIDS,  ETC. 

CEhema.  of  the  lids  very  frequently  accorapanies  ins  we  have  seen)  the 
in*r  forms  of  iDBarDfnation  of  the  conjunctiva,  cornea,  and  iris.  It  may, 
r4?vex,  be  also  dependent  upon  sorae  disturbance  of  the  general  health, 
Difvre  impecially  in  feeble  and  delicate  persons.  It  is  often  due  to  an  atlec- 
tion  of  the  heart  or  kidneys,  and  should,  therefore,  always  arouse  our  sus- 
piri4>n«i,  and  lead  us  to  examine  as  to  the  presence  of  general  dropsy,  and  of 
aibiimcn  in  the  urine.  The  degree  of  tedematous  swelling  of  the  lids  is  sub- 
ject to  nuich  variation.  If  it  be  due  to  constituttrmal  causes,  it  h  often  but 
mconsiderable  in  degree,  giving  ri«e  only  to  a  little  puffiness  and  fulnegs  of 
the  lids,  which  is  generally  greatest  in  the  niorniug,  and  diminishes  during 
the  day«  Sometimes,  the  puffiness  is  principally  confined  to  the  lower  lid, 
forming  a  little  jK>uch  or  sac,  which  is  very  unsightly  if  it  be  considerable 
in  size  and  if  the  subcutaneous  veins  are  dilated,  as  the  swelling  then  assumes 
a  dusky,  bluish  tint.  The  swelling  pr«3duced  by  (edema  is  smooth,  pale,  soft, 
aRd  semltransparent,  and  is  easily  pitted  with  the  point  of  the  finger,  the 
mark  remaining  for  a  little  time. 

If  the  cedema  is  due  to  constitutional  causes,  the  treatment  must  be  chiefly 
directed  ti»  their  alleviation,  when  the  swelling  of  the  lid  will  soon  subside. 
Where  the  puffiness  of  the  lids  occurs  spontaneously  in  persons  of  a  feeble, 
delicate  habit,  tonics  should  be  administered,  and  the  general  health  attended 
to.     A  compress  bandage  should  be  applied,  and  I  have  also  found  benefit 

m\  the  use  of  warm  aromatic  bags  (containing  chamomile  flowers,  camphor. 

,)  tietl  firmly  over  the  eye.  If  the  09<lema  is  very  obstinate  and  unsightly, 
tail  Jiorizontal  fold  of  skin  may  be  excised.  Where  this  condition  is  de- 
pcniicnl  upon  some  other  disease  of  the  eye,  this  must  be  treated,  and  when 
1%  i<  ..n...  ;..f^,j^  ^iie  puffiness  will  soon  disappear. 

/  .'ta  of  the  liih  is  due  to  the  admission  of  air  into  the  areolar  tissue, 

>^  -rntrally  caused  by  a  fracture  of  the  nasal  bones  or  of  the  frontal  or 
oi<i»l  cells,  and  rupture  of  the  mucous  membrane;  though  generally 
uccd  bv  severe  blows  or  falls,  it  may  arise  after  blowing  the  nose  very 
forcibly.  The  swelling  of  the  lid  is  tense  and  elastic^  and  there  is  distinct 
crepitation  on  pressure;  the  color  of  the  skin  is,  however,  unchanged.  The 
tr<Qatment  con^jsta  in  the  application  of  a  compress  bandage,  with  tlie  use  of 
a  mildly  stimulating  lotion. 

lii  ertfUiema  {hyper(Emia)  of  the  etfelidi,  the  skin  h  very  much  reddened^ 
add  pr*f**ents  a  bright  scarlet  flush, which  temporarily  disappears  upon  press- 
ure. There  is,  however,  but  very  little,  if  any,  swelling  of  the  Hd»  and  no 
piiin,  although  the  i>atient  complains  of  a  sensation  of  great  heat.  The  red- 
ncM  generally  extends  somewhat  on  to  the  cheek,  and  the  palpebral  and 
ocular  conjunctiva  may  likewise  be  injected.     The  veins  of  the  skin  are  also 
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Bom€times  dil&ted.  Thb  afiection  b  Dot  nnfreqiientlv  doe  to  prolonged  ex- 
posure to  very  brigrht  sunlight  or  intense  heat,  and  is  mW  met  with  in  persons 
miftriiig  frf»m  Bozne  irregularitr  of  the  general  circiilati(»i.  Compresses, 
Bctaked  in  eold  water  or  in  Goalard  lotion,  should  be  fi^uentlj  applied ;  and 
a  £•{.»]  ution  of  nitrate  of  silver  tgr.  iv  ad  f5J  >  may  be  painted  over  the  outside 
of  the  lids.  If  there  is  mnch  Tascularity  of  the  conjunctiva,  and  a  slight 
mucio-purulent  discharge,  a  weak  coUyrium  of  sulphate  of  zinc  or  alum 
fihc»uld  be  prescribed. 

A  ^>eculiar  bluish  discoloration  of  the  eyelids  (more  especially  the  lower 
one  is  occasionally  observed  in  pers^-^ns  of  feeble  health,  and  of  a  very  trans- 
pment  and  delicate  complexion.  Tfab  dark  tint  is  especially  conspicuoos 
beneaxh  the  lover  lid.  producing  a  dark-blue,  semicircular  ring.  This  ap- 
pearance is  due  to  a  dilaution  of  the  subcutaneous  veins,  which  are  more 
conspicuous  on  acc>unt  of  the  delicacy  of  the  skin.  It  is  often  difficult  to 
cure  this  discc*] oration,  more  especially  if  a  certain  degree  of  oedema  of  the 
lid  o:>exisUL  I  have  found  the  most  benefit  from  the  use  of  a  solution  of 
tannin  p-.  iv-viii^  to  f  ^  of  water  .  which  is  to  be  painted  frequently  over 
the  </utHde  of  the  eyelids.  When  this  has  been  employed  for  some  little 
tisie.  a  »>Iuti\A  of  aoetate  of  lead  or  of  nitrate  of  silver  should  be  substituted. 
Cbre  must,  however,  be  taken  that  the  nitrate  of  silver  does  not  discolor  the 
skin,  vbich  is  especially  apt  to  happen  at  the  points  where  the  latter  is  a 
Ihilr  wrinkled.  The  general  health  should,  at  the  same  time,  be  attended 
to.  Irrez^ilarities  in  the  circulati^m  or  the  digestive  functions  be  reetifiedyand 
abs^JO'ecoe  from  every  form  of  dissipation  strictly  enforced. 

^H«m:>rrhages  beneath  the  skin  and  in  the  tissues  of  the  lid  occur  as  the 
resuh  of  rupture  of  the  palpebral  vessels,  or  from  the  extension  of  an  orbital 
or  imra-cranial  hemorrhage  into  the  lids.  Any  blow  or  fidl  upon  the  eye- 
lids QLay  Ga:use  a  hemorrhage,  and  likewise  any  operation.  The  palpebral 
T^siiitcli  may  also  be  ruptured  by  any  undue  stretching  of  their  walls,  as 
d'^riiiZ  vi<>Ient  vomiting,  or  sneezing,  or  coughing.  Symptomatic  hemor- 
rhaged by  diapedesis,  without  any  rupture  of  the  vessels,  also  occur  in  scurvy 
and  purpora. — BJ] 


i— INFLAMMATIOX  OF  THE  EYELIDS,  ETC. 

/a  ike  aade  pkUgmoncfu$  inflammation  aK^^ess^  of  the  eyelids,  there  is 
eat  lednoi,  h»t,  and  swelling  of  the  lids,  which  are  also  acutely  sensitive 
to  the  touch.  The  skin  is  greatly  reddened,  and.  as  the  disease  advances,  it 
asMnnes  a  darker  and  more  dusky  hue.  The  conjunctiva  is  also  injected, 
and  there  is  offcen  a  considerable  degree  of  chemoisis.  The  swelling  is  firm 
aivl  hard,  and  not  cedematous :  it  often  extends  over  the  eyebrow  and  cheek, 
mI  mar  beooow  so  considerable  that  the  upper  lid  b  swollen  up  to  the  size 
fa  pigeoo  B  etzgr  or  even  larger.  This  hardnese  is  at  first  especially  con- 
'  aoas  at  one  pointy  which  feels  like  a  little,  firm,  circumscribed  nodule; 
increases  more  and  more  in  size,  then  the  hardness  gradually  yields,  the 
svellinsr  beeotoes  lofter,  more  doughy,  and  there  is  a  distinct  sense  of  fluctua- 
tion. The  skin  becomes  thinned  and  yellow  at  one  p«nnt,  gives  wav,  and  a 
luge  quanlty  of  thick  creamy  pus  escapes.  In  rarer  instances,  the  perfora- 
tion occurs  thrtKigh  the  conjunctiva.  When  the  ab^ce^  forms  at  the  inner 
angle  of  the  eye,  near  the  lachrymal  sac,  it  has  been  termed  anehtdop*.  and 
mmy  then  be  naistaken  for  acute  inflammation  of  the  sac.  If  it  perforates  at 
the  inner  canchus,  it  is  called  €t^>p9.  It  eenerallv.  however,  occurs  in  the 
upper  lid,  wblcfa,  on  account  of  the  swelling,  hangs  immovablv  down,  so 
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lli»t  the  palpebral  aperture  is  quite  closeil.  The  pain  is  mostly  very  grcftt^ 
iiAcl  of  n  violently  throbbing  charucter,  exteti<liijg  ovtr  the  correspoDding 
of  the  beiul  and  face.  Tliere  is  olteu  also  uiucb  t'oostitutional  disturb- 
Ufid  feverish ness.  The  course  of  the  disease  rany,  however,  be  more 
dimnic,  and  all  the  iuflauimatory  symptorus  be  subar-yte  in  character,  Ab* 
toew  of  the  eyelid  is  almos^t  always  of  traumatic  origin,  being  produced  by 
wounds  or  blows  upon  the  eye.  It  may,  however,  occur  spontaneously,  or 
supervene  upon  severe  ioflarnniation  of  the  conjunctiva,  or  erysipelas  of  the 
Ij^idfl.  [Parinand  belie vea  that  alteration  of  the  temporary  or  |r^rinanent 
tC€th  may  provoke  suppuration  in  the  lower  lid  on  a  level  with  the  orbital 
margin,  or  in  the  region  of  the  lachrymal  sac,  where  it  simulates  tumor  or 
wla  of  the  sac.  The  course  followed  by  the  pus  arising  from  an  alveolo- 
ital  periostitiR  is  intra-oss^^ous,  and  hence  difficult  to  discover.  Parinand 
iolds  that  there  is  a  variety  of  suppuration  around  the  eye,  of  dental  origin, 
rnliar  to  children,  due  to  the  arrangement  of  the  alveoles  of  the  iirst  and 
»Dd  dentition.  In  the  adult,  a  suppurative  process  of  dental  origin  is  oc- 
lionally  uiet  with  in  front  of  the  lachrymal  sac.  In  these  ca^^es,  the  pus 
elojieti  in  the  alveide  njay  first  penetrate  into  the  maxllhiry  sinus,  w  here 
provoke**  intlamniation,  and  ftec*indarily  k'^ih  to  the  formation  of  a  cuta- 
DeouH  fiKtula  at  the  internal  canthut* ;  in  another  series  of  cases  the  laehry- 
mtU  passagcB  are  free,  the  niaxiUary  sinus  is  not  involved,  and  the  connec- 
tion between  the  abscess  or  fi.stula  at  the  internal  cantbus  and  the  dental 
proc!f!ss  ctiunot  be  discovered.  The  vascular  canals  which  open  constantly 
Dy  ou<?  or  two  orifices  upon  the  ascending  ramu?  of  the  maxilla,  in  front  of 
the  lachrymal  groove,  and  which  communicate  also  with  the  foramina  of  the 
idveotes,  explain  the  occurrence  of  these  Buppurative  processes,  which  in  so 
nmtiy  instances  are  accompanied  by  necrosis  of  the  orbital  margin.  (See 
"Archives  g^uemles  de  Medeciue,"  June,  18800— B.] 

If  the  disease  is  seen  at  the  very  outi^et,  we  should  endeavor  to  produce 
tbf*  r«*«inbUion  of  the  inflammatory  swelling  by  the  application  of  cold  (iced) 
c»i  .  leeches,  etc.;  but  if  we  cannot  succeed  in  this,  hot  poultices  or 

^n  iuentations  should  be  applied^  in  order  to  accelerate  the  formation 

of  pus,  and  as  soon  as  fluctuation  is  felt,  a  free  incision  should  be  mnde  into 
the  finclling  parallel  to  the  edge  of  the  lid,  so  as  to  give  ready  exit  to  the 
discharge;  for,  if  this  is  not  done,  but  the  abscess  is  allowecl.  to  perforate 
epoutanoously,  the  sufferings  of  the  patient  are  not  only  greatly  aggravated 
ftod  probjnged,  but  the  opening  will  bo  ragged  and  hisufiicieut,  and  by  the 
contraction  of  the  cavity  of  the  abscess,  will  tend  to  produce  ectropium. 
If  perforation  has  already  occurred,  the  o|3ening  should  be  enlarged  if  it 
insufficient  for  the  fVee  discharge  of  matter ;  and  if  several  apertures 
cloi^  together,  they  should  be  laid  open  into  one  large  wound,  Atler 
tpe  of  the  pus,  warm  poultices  should  be  applied,  and  snbsecpiently 
rater  dressing  and  a  compress  bandage,  so  aa  to  keep  the  Vid  in  poifition 
he  walls  of  the  abscess  in  contact,  and  thus  hasten  the  union.  A 
generous  diet  and  tonics  should  be  prescribed.  Anyeversion  or  malposition 
of  the  eyelid  or  puncta  must  be  treated  at  a  subsequent  period, 

Jn  Ery^ipeiu^  of  the  lids  the  swelling  b  not  firm,  hard,  and  of  a  dusky-red 
tint,  but  R'^lt'nmtous,  softer,  and  of  a  more  rosy,  semitransparcnt  hue,  the 
blu*fi  disappearing  o!i  pressure.  The  cuticle  is  frequently  elevated  in  the 
form  of  small  blisters  by  an  effusion  of  serum.  The  swelling  of  the  lid  ia 
often  very  considerable,  and  extends  over  the  eyebrow  and  tluwn  the  cheek  ; 
the  conjunctiva  is  injected,  and  there  is  more  or  less  chemosis.  There  is 
likewise  much  constitutional  disttirbance;  the  patient  is  feverish,  his  tongue 
foul  and  loaded^  and  he  is  oflen  extremely  weak  and  feeble.     The  pain  ia 
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generally  not  very  great,  oor  of  a  throbbiDg  or  pulsating  character.  If  pus 
u  formed^  the  swelliug  assumes  greater  ^rmuesd^the  skin  becomes  more  tense 
and  of  a  livid,  dusky-red  tint,  and  the  pain,  heat,  and  throbbing  increase  in 
severity.  The  swelling  becomes  softer,  there  is  a  distinct  feeling  of  fluetua- 
lion,  and  then,  if  lefl  to  it^lf,  the  abscess  points  and  perforates.  The  matter 
may  extend  freely  into  the  connective  tissue,  and  give  rise  to  extensive 
sloughs.  But  erysipelas  may  produce  much  more  serious  compHcations,  for 
the  inflammation  may  extend  to  the  cellular  tissue  of  the  orbit,  giving  ri«e 
to  abscess  within  the  latter  and  great  exophthalmus,  followed  perhaps  by 
sloughing  of  the  cornea  or  suppurative  irido-choroiditii^ ;  or  the  iniSammatioii 
mav  extend  backwards  from  the  orbit,  along  the  optic  nerve  to  the  brain, 
anrl  set  up  meningitis,  or,  again,  the  erysipelatous  inflammation  may  also 
become  diffuse,  and  extend  to  the  face.  The  sight  may  likewise  be  much 
impaired  or  lost  by  the  inflammation  extending  to  the  neurilemma  of  the 
optic  nerve  and  setting  up  optic  neuritis,  which  may  terminate  lo  atrophy  of 
the  nerve.  Or  the  latter  may  be  produced  by  the  great  pressure  upon,  or 
stretching  of,  the  optic  nerve.  The  purulent  matter,  as  Mackenzie  pointo 
out,  may  likewise  make  its  way  into  the  lachrymal  sac,  which  becomes  filled 
with  pus  from  without;  in  the  production  of  which,  its  lining  membrane  has 
no  share. 

Ervb^ipelas  of  the  eyelids  may  be  spontaneous  in  origin,  being  caused  by 
exposure  to  cold  and  wet,  more  especially  if  the  patient  is  already  in  feeble 
and  delicate  health  from  want  or  dissipation.  It  is  often,  however,  (pf 
traumatic  origin,  being  due  to  injuries,  wounds,  etc.,  of  the  lids.  Our  first 
object  in  the  treatment  must  be  to  strengthen  the  patient.  If  the  stomach 
is  much  dt'ranged,  the  tongue  loaded,  the  breath  fetid,  a  brisk  purgative  or 
an  emetic  nhuuld  be  at  once  administered.  Then  tonics  should  be  given, 
more  especially  the  tincture  of  steel,  or  preparations  of  steel  and  quinine. 
The  diet  must  be  generous,  and  stimulants,  particularly  port  wine  and 
brandy,  sliould  be  freely  administered.  Warm  poppy  or  laudanum  fbmen- 
talioits  should  be  applied  to  the  lids,  or  they  may  be  painted  with  collodion. 
If  pus  is  forming,  a  free  incision  must  be  made  at  once,  in  order  to  permit  of 
ita  ready  escape.  If  the  chemosis  is  very  considerable  and  firm,  s*)  that  it 
presses  upun  the  vessels  which  supply  the  cornea,  and  thus  endangers  the 
nutrition  of  the  latter,  the  chemotic  swelling  should  be  incised  at  different 
points;  hut  if  the  pressure  of  the  swollen  lids  is  threatening  this  danger,  the 
outer  canthus  should  be  divided.  When  the  erysii^elatous  inflamnmtion  haa 
extended  to  the  orbital  cellular  tissue,  and  the  eye  is  protruded  from  a  collec- 
tion of  pus  or  an  efilrsiun  into  the  orbit,  a  free  and  deep  incision  should  be 
mmh  so  as  to  evacuate  it. 

(Jases  ti(  authrax  (carbuncle)  of  the  lids  generally  occur  in  elderly  persons 
of  feeble  heiilth.  The  inflammatory  swelling  i.**  of  a  dusky,  livid  red,  and 
firm  and  circumscribed,  and  there  is  a  great  tendency  to  sloughing.  Vesicles 
form  on  the  lid  and  burst,  discharging  sauious  matter;  the  skin  and  areolur 
tissue  become  black  and  gangrenous,  and,  sloughing  out,  leave  a  more  or  le^ 
deep  cavitv.  which  then  granulates  and  cicatrizes,  A  crucial  incision  should 
be  made  into  the  swelling  at  an  early  stage,  so  as  to  allow  the  escape  of 
matter  and  facilitate  the  separation  of  the  sluugh,and  warm  poultices  should 
tlien  lie  applied.  The  patient's  strength  must  be  sustained  by  a  liberal 
fttliiiinistration  of  brandy,  wine,  tonics*,  and  a  gO(xl  diet.  W  the  pain  is  great, 
i>piurn  mimt  be  given,  either  internally  or  by  the  subcutaneous  injection. 

J  /  jruMuk  of  the  iids  is  said  to  be  somewhat  common  in  certain 

pa;  :iUL-e  and  of  the  continent,  but  I  have  never  heard  of  its  having 

been  met  witli  in  England  in  its  true  type.     According  to  Mackenzie,  it  is 
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I  l.y  the  formation  of  a  vesicle  filled  with  bloody  8orum»  which 
1  by  great  and  firm  swelling  of  the  Jids,  the  ekin  of  which  is 
dttftky  aud  rt<l.  The  base  of  the  pustule  ia  hard  and  nodular,  and  ftoon 
filoagba,  the  gangrene  spreading  with  great  rapiility.  There  is  severe  con- 
tlitutioiial  diaturbance*  much  fever,  and  intense  pain.  The  disease  is  almost 
alwaya  produced  by  contact  with  decomposing  carcasses  of  cattle,  or  with 
aniuials  suffering  from  farcy ;  hence  it  is  most  IVequently  met  with  amongst 
Uiiiier»,  butchers,  drovers,  etc.  It  is  so  extremely  dangerous  that  it  may 
prove  fatal  within  twenty-four  hours  of  the  outset,  the  intiammntion  extend- 
ing to  the  head  and  neck,  and  the  eye  being  either  destroyed  at  the  time,  or 
euTi»e4ue]itlv  from  exposure,  Mackenzie  states  that  the  best  treatment  is  a 
*p  irrucial  incision  of  the  swelling,  followetl  by  the  immediate  applicatioii 
the  actual  cautery.  Tonics  and  stimulants  should  be  very  freely 
[ministered. 


$._STPHILITIC  AND  EXANTHEMATOUS  AFFECTIONS  OF  THE 

EYELIDS. 


[STpbilitic  lesions  of  the  lids  are  of  three  kinds:  lst>  Chancre  or  the 
initial  sclerosis;  2d,  Exanthemata;  3d.  Gummata.  The  exanthematous 
variHy  i»  merely  a  local  symptom  of  the  constitutional  disease,  and  the 
gumma  is  a  late  manifestation  of  the  disease. 

The  exantheraatous  legions  of  the  lids  are  usually  of  the  papular  or  tuber- 
cular  variety.  The  result  is  frequently  an  ulcer,  the  centre  of  a  papule  or 
tnbercle  breaking  down  and  sloughing  on  the  surface.  It  may  be  confined 
to  the  skin  or  involve  the  entire  thickness  of  the  lid.  The  tubercular  syphi- 
Hde  presents  the  same  characteristics  as  the  gumma,  and  microscopically 
they  are  one.  The  tubercle  mav  be  cutaneous  or  subcutaneous,  and  tlie 
Ittll^r  is  apt  to  lie  very  painful  The  papular  syphilide,  though  generally  of 
rmpid  growth  and  otYen  extending  over  the  entire  lid,  does  not  extend  very 
decplv  into  the  tiasuee,  and  the  destructive  process  ia  consequently  super- 
fidai;— B.] 

Syphilitic  ulceration  of  the  eyelid  generally  commences  at  its  free  edge, 
along  which  it  rapidly  spreads,  more  especially  towards  the  skin,  showing  a 
greater  tendency  to  extend  in  this  direction  than  inwards  towards  the  con- 
junctiva* The  eyelid  is  much  inflamed  and  swollen  in  the  vicinity  of  the 
ulcer,  and  of  a  dusky,  livid  hue.  The  swelling  is  firm  and  hard,  and  feels 
nodulated.  The  ulcer  has  a  hard,  cartilaginous  base,  its  edges  are  irregular, 
and  its  bottom  presents  a  peculiar  dirty  and  larilaceous  appearance.  The 
i^hole  surface  of  the  lid  is  often  swollen  and  indurated,  and  of  a  dusky-red 
tint,  thf  inflammation  extending  generally  to  the  conjunctiva,  and  being  ac- 
c  I  by  a  muct>purulent  discharge.     If  the  disease  is  not  recognized 

aj  ily  treated,  the  ulcer  will  rapidly  spread,  become  deeply  notched, 

and  jH-rhaiis  soon  eat  its  way  through  the  whole  substance  of  the  lid,  de- 
itroying  sKin,  cartilage,  and  conjunctiva.  Indeed  its  ravages  may  be  so 
great,  that  the  whole  of  the  eyelid  may  become  destroyed,  and  the  disease 
even  irxtend  to  the  other  lid.  In  rarer  instances,  the  ulcer  may  occupy  the 
intiM^al  surface  of  the  eyelid,  and  spread  over  a  considerable  portion  of  the 
pnlpebral  conjunctiva  without  appearing  externally.  If  the  ulcer  is  situated 
Bitbe  inner  cuinthus,  or  the  inner  edge  of  the  lower  lid  in  the  vicinity  of  the 
lachrynml  sac,  it  may  be  mistaken  tor  a  fistula  of  the  latter;  indeed  it  may 
penetrate  into  the  sac.  It  is  often  somewhat  difficult  to  determine  with 
oerUiinty  the  true  nature  of  the  disease,  or  to  make  the  diHereutial  diagnosis 
between  the  syphilitic  ulcer  and  the  dillerent  forma  of  lupus  and  epithelioma. 


so  MSEASES    OF    THE    EYELIDS. 

The  sy:>hr.:::o  oharaotor  of  tho  uloonnion  must,  however,  be  suspected,  if  it 
rr,  \v*  viry  oK^iuiato,  aiui  iuMoad  of  yioKiing  to  the  u^ual  remedies,  gets 
«.  rs<-  Aii.iswA^i^  nu>re  and  nioi\\  We  inusi  ihonoaivltuHy  and  searchiagly 
ii'.^.i.rt  :i";U  :ho  hi<;ory  of  the  csl^o,  and  ascertain  whether  any  other  symp- 
:.■.-.>  . :  >yphi".;>  art^  prwk-nt*  #«oh  as  onipiions  of  the  skin,  ulceration  of  the 
:>.r.A:.  ^lo.,  or  whoihir  thore  has  Kvn  any  ohanee  ot  direct  c^>ntAgion:  for, 
a'.::.  .;*:>.  ;h*>f<^  u\vrs  are  aiiUvV^r  always  sec^nidary,  a  primary  hard  chancre 
V :"  ;..e  .:,l  :r.ay  :v  nioi  with.  [The  ohancn?  may  ixvur  on  the  edge  of  the 
":.:.  a;*  •  :hc  iri.iumtivni  ex:t'n^:s  upwani  sk^me  distaavV  upon  the  tardus.  It 
>  ..s..,^"".y  Vxry  >'.,'w  in  it^i  vvurse,  and  resists  trvatr^ient  ohs:inateIy.  The  in- 
.1..^*::  *::  ;v.v,:r>  very  rapid.y  in  :ho  mar^n  of  ;he  iid.  Bcih  macrv.^ect^picallv 
a:..;  v..;*r.B<\  r:.*a'".y  the  ohar.v'rv  bear*  a  ol.^e  rt^^mlvanox?  to  tho  gummj  in- 
?..:::&..  V.  tt  :■.■;.';  has  .r.uivrir.^r.e  ;:^Yra::;:;. — R]  The  s.-iirr  variety  appears, 
>.-;».:.:.  Iv  ;:'  rsn*  xxv/.mr.x.  Tho  u'vVra::::;  n:ay  als-  extend  to  the 
i . ;  >  :-.  r.-.  :>:  r;:j:hSr::;^  :>Ar:s.  suvh  ,^s  :h-:  :.  !St,  t:o.  ^The  o^^uviition  of 
:: .  ;.*:.;■>  :;Ar:>;  :::e  '.j>:  ;:  ?h,  ...ol  a.ways  ;v  a?ot  r.a:::e^i.  I;  may  happen 
;:.•.-  -..,..?;■.:.::  :*  :'r-v  >  n'  :<  aSsk:::  vT  h;::  >'.\:h:!y  r.-.arke-i,  b;i:  it  very 
-:i--.  .:  ;»::.  hA;.\vr.s  :-',s:  ^.AV..'.u".ar  :::.:.:n4::.::  a:;:  ::;.ijra::.»n  of  the 
.  .•-:*.>.  :•;.:>-.  i;>?tv.:.  v"^..:  .:  >:\u\::  h.-.::.:r:\i  i- i  ::r:y->:x  oakse$  of  in- 
.■..-^.-•..  .":A.-,r;  :a:  ./auv;  Vy  <:..r^.>.  :'re  lt>l.::  »is  s.:uA:e\i  lI*.  the  eyelid 
.-:  :  _■  >  \  —  :i  '  ^V..;  jt^v  .v,s  .:  ;hi  ".;.:  ::.iy  hn  :"r.M-..SvT:':ii\i  .t  ditfuse. 
V:.  '--•..:  A:>i.'.r>  .".s  a  v..«.:.;  i  u;-:ir  :he  .iliiTv  -.ir^-.z.  The  la::er  may 
.:  .  ■,  :,'•;  »:..  ;  .  ^,  5...  *,  ;s  :h-.:;  "x-^wv.  as  Tirsi;:*  svyh;/:..^*.  The  cir- 
:■.  .,>.  :■.:•;».;  c-  "-  "J^  *  ^■. "..  ->■  a:^*.'.  <■>  a  :..:<:■: -!ir  >y: :.:  ...= ;  ;:  r.::ay  be  acute 
,-  . :..-  u.  :.  v':-.-:  ;  :ih.:ri:,. :  .:  :, ;  vi-i'r;  '.:  i  a^  rir:,  ih/'^i^rh  a  number 
:.-  .i>.>  :j»-.  :  .Xi:.  7;».-. .:.i»  -\..»  r:ivl  :v.  ::.;*;■  ,^a;s<*:h-.  >kli.  is-  ;  ir.volved. 
T.*'.  .'so^-.-A  jT-'-.'.sS  s. :. .:  ...;^  :.'..">  :Ar.;  i:':;r  ;'.-■  ir-:!*!  sclerosis, 
::.,::  .  .>  .;>..a.  *  ?;.pk-."l;».*.  i>  a  a:.-  >\r.y':  ""..  Sv-s  i  7* '•>.'-  -C  Syphilis 
::.  y  ;  '>.  .i  -.:\  N  \  M,-.:  •*..:--..  Mi-.>.  '.">>.  t-i  Jse  on 
T:--s  >>..:.  ;>.:s^  V  7-:j.r.>.  A  .\  ;  -  v  ^  : ; :  Sc.  ;>">.;>  :r:- K;:::r.—B.] 
V":-  .-\  J ::.':::  :. ->:  .vuh^^:  .  ::  v^.  ,;  ;  ;  y*?;,::  i>  ri;  .  :i.y  is  y*es^ible 
..:■-:»•;  :  :  •: :  ,\  .:.-.-:•'  .;:.-..  ..v.:  :  -  ::\  ;  •!-. -"i.  rks:h>  :  and 
;:-.  >  ^iii  >:  •-  :  x  k,  .,  >  ^:  .  »  .  .  .:  .>  i...  .:  :  :  >.t;:  :::.j^.  ::iir«ise 
i  •\  ■:  .5<  7:.»;i  .o--. "  .'  .*■.  ..  .\:  ■*,..".■  V:.  .•;;;:  >:•  •,:  .i  r»:  r'reely 
-...:»-■:  V  :.:  .-*.>;:..  j,:  .  v:..  .  :>  .v^  ^  ^  ,.  '  ,*.  /:•;  ri«.;  yri-.:::sa:e 
,»;i  I.-.:..  .1-  .:;  :  v.s  vj^*  >.•  ..  .*.  x  •.  .  ,«•  :  .-■,,:  ;  *.x\  -. r&:c  the 
.-M.-i.  •■  j:!^  •  i:,  1  .  V.  .  .».  "^  .  .:  .  ".  »■.  ^ . '  .  ^>»  .  ?...  £.:  .".  ^.>*>:s  :h;  a^'-iion 
L  j:<.  *.'.  -  I- *'.  r  1  '-i .  j^\  .>  .  -.  .\:v -•,:.'.•  r .".  i  ,■»  •.  ^j«:  . " -1.::r."*a=.a's 
;i:o  1.   •  ij.  i£>  ::  S"  >  1  .\'  :.  .C-.  •••    :  »  i  • ,  ■ »     *.».    ; .      .:     ■:   ;  ■ ;  >«k  .:       I:  ;his 

\i  -:.:j.i  >s  :-.  .vsv. :.-.  .•  ■  ,^*.  jl  "^^  .  :  ^  ,:-.■.  t  ^  t..:.t  .:-.>:s  :is*clf 
:  .!•.  i.:.:v3.-^.i'.\  .« -•.  .■! "  .."  .». -s  su-  ,  •  .:  >  ::  •.  -j.-..  :.j.r..i>v  aad 
!„"■»::•:  i»i  lu  .>.  T' .  .-,  -jT"  ;.'\  .'-f  •-■  j  ^  >^  ;  : .  ^.  >  *  y'w""j*iai 
.*;£*.  "..s."*^.  ».:•..  .i  »'.'■•  »,jv  >.:  '.',;.,  .*  .  *.  :  • .  ■*.  >  :;..■:  ."^.T-rir  of 
?k.  ■..^•:  11,^  I  .1-.  .v.-i';.s  1-:'  .>c»  -  .  r^  ,  •  .-  >■  .».  ■■  ■5<.>  ■.  :X  .T.-.^  aiid 
.Ci  ..li    -s:'  i»  ■.     :*:    If..:..  I  rs".  "\v  .    ».:■  ■    >-.    vs    ■     ^-.■.       .•  '■  .  ..      . :?   :.'-i     r:*.".    TJV" 

:.;  :.  '^■Js.        :.'.  :         :•■         x   *■,  ■       r  *      -^   ..        '-,    .  \ «  :     '  .  ■  .»     ■!.**-    ?."P:  ■;■::.■  .35 

k  :«     ■  i:   ..:«        i*     *■*.      '•...■>'.*.•  "v     ••      ."■  ■  .  ^  Tv  -  ■  j    "  .  r.n^ 

.li-  -i.:.  i».  5i.»,:a.    :.    "'.    .'^  »■.  .'.           .>....*      i  \          '.  ■  -»    >.  >  >i       •  .    .-j^^    -3 

^-^  .    ■      .-    1. 1.,    :.•  ■«»»:. ^      '  .  ...^ :          >    ■.•>»      .  .„  " '  ■.  ■  .'  ^      "'.    :  .it  -.■'.i- 

u*^-  .>  >.i^.:    ..5<.  aBv>*     •■:■,:    >..■     .v   .    .   .....*    •  •    r^  *     •  .^      :   ^.■c.:..;ly 
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Upon  the  eyelids.     Fisoriasis.  pityriaj'i«,  and  urticaria  are  also  occasionally 

founrl  upon  the  lids. — B,]     Eczetna  of  ilie  lids  occurs  very  frequently  in 

1  wUU  eczema  of  the  face.     It  m  also  due  to  severe  and  protracted 

i ju   uf  the  couiunctiva  ur  cornea,   mure  especially  phlycteuular 

opbtbaJmia,  and  is  causetl  by  the  irritation  of  the  constant  dl-^charge,  and  of 
tue  but  scalding  tears  flowing  over  the  edge  of  the  lid  and  down  the  cheek. 
The  proper  mode  of  treatment  is  described  in  Chapter  IV. 

Herpes  zonier  frontalis  sen  ophihalmtctis  is  not  infrequently  accompanied  by 
iDllatumation  ot  the  eye»  and  is  Itcnco  of  peculiar  inten^t  to  the  ophthal- 
moh^gii^t.  Mr.  Hutchinson  lias  called  i^peeial  attention  to  this  fact,  an<i  has 
Al»t>  shown  that  it  is  of  far  more  common  occurrence  than  is  generally  suj)* 
piiwrd,  being  but  too  nt\en  mii^taken  for  erysipelas.  To  him  and  to  Mr. 
Biiwman,'  we  are  chiefly  indebted  tor  some  admirable  papei*s  upon  this  di^- 
enae.  The  aflcction  is  generally  ushered  in  by  more  or  less  severe  pain  and 
UmdmieM  in  the  brow  and  bead,  which  last  for  se vend  days*  tlien  the  skin 
boooiDiB  red  and  swoHcn,  and  numerous  small  herpetic  vesicles  make  their 
sppeamnce»  being  arranged  in  groups  (generally  of  an  oval  shape).  The 
intiivultiAl  vesicles  become  confluent*  their  contents  dry  up  into  scabs,  which 
all  drop  oJI',  and  leave  deep  and  characteristic  scars,  which  are  very 

d^:  d*  the  pre-existence  of  zoster.     The  eruption  extends  only  along 

til  t  of  the  skin  which  is  supplied  by  the  ophthalmic  division  of  the 

b  iitr\*-'.  and  is  therefore  confined  to  the  forehead,  the  anterinr  portion  of 
aealp,  the  upper  eyelid,  and  the  Hide  of  the  nose ;  the,  neck  and  lower  lid 
ofieu  »wvdk*n,  but  are  tjuile  frev  from  vesicles.  It  may,  however,  affect 
only  certain  branched  of  the  ophthalmic,  e.  (j,,  the  frontal,  the  trochlear  and 
iub«al  branch  escaping;  but  sometimes  the  middle  division  of  the  filHi  may 
Almi  bt*  atie<Hed,  ils  well  as  the  first  (Hebra),  ami  then  the  eruption  appears 
likewise  on  the  cheek.  The  disease  is  probably  mostly  due  to  cold,  wliicb 
0|LUfi42&  an  inflammation  of  the  superflcia!  portion  of  the  trunk  of  these  nerves 
thdr  cutaneous  ramificationSf  which   is  succeeded  bv  the  eruption  of 

icl^.  '  . 

According  to  Hutchinson*  the  eye  hardly  ever  suffers  much  in  herpes 
frDntiiJi$,  unless  the  oculo-tiasal  branch  is  affected,  and  the  vesicles  a p{i4nir  on 
the  tiide  of  the  nose,  and  ita  tip.  the  seventy  of  erupti<m  being  usually  in 
direct  relation  with  the  severity  of  the  ocular  inflamnnition.  The  eye  does 
not  inflame  till  the  eruption  is  at  its  height,  or  beginning  to  decline;  it  is 
in    "  "uly  observed  in  old  persons,  in  whom  indeed  herpes  zoster  fron- 

ta  most  ajit  to  occur.     The  parts  of  the  eye  aflceted  are  chiefly  tho 

o  ti   which  small,  frequently  marginal,  ulcers  form,  and  the  iris, 

wi  boi^MOK*  inrtiimed.     The  iritis  is  generally  only  alight  in  character, 

bu  is  large  and  |K*rtorates,  and  the  iritis  is  severe,  serious 

Clu  .  ami  the  sight  bo  even  h^st.     There  is  often  great 

iher  with  a  var>'ing  degree  of  ydiotophobia,  lachry- 
ka  1  redness.     The  tetn|>erature  of  the  attected  part  is 

dj  icrtased,  but  its  sensibility  is  dinjinisht'd.     According  U^  llorner* 

lilt  _-:...  symptom  ob«erve<1  in  the  eye  U  the  anfiearance  of  transparent 
Vi9iidi«  on  (be  cornea;  they  are  genenilly  situated  at  or  near  the  margin 
and  arransrf>d  in  groups,  or  they  may  appear  in  single  file  like  the  beads  of  a 
n«ftary.    TUey  are  accompanied  by  slight  cloudiness  of  the  epithelium.    These 

•  ♦•  R-  L.  O.  H.  RepoPti,"  v.  mid  vi. ;  vide  uUo  «  ca^e  of  StefTan  b  in  **  Kl.  MtmKtsM,  ' 

»  »*  B,  L.  0.  H,  Reports,  '  vl  8,  182.  *  **  KL  Monat^bl.,"  1871,  32!. 
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and  lotions  have  been  recommended  for  this  disease,  and  in  very  chronic 
and  obstinate  cases  it  is  advisable  occasionally  to  change  the  remedy. 

In  the  milder  forms,  the  application  night  and  morning,  of  the  weak 
nitrate  of  mercury,  or  the  red  or  white  precipitate  ointment  will  suffice. 
[An  ointment  of  yellow  or  red  precipitate  of  mercury,  from  three  to  ten 
grains  to  the  drachm  of  vaseline,  is  an  excellent  preparation. — B.] 

If  the  edge  of  the  lid  is  much  excoriated,  a  solution  of  nitrate  of  silver 
fgr.  v-x  ad  fjj)  should  be  lightly  painted  over  it  every  day;  or  pledgets  of 
lint,  dipped  in  a  weaker  solution  of  nitrate  of  silver  or  of  sulphate  of  zinc, 
should  be  periodically  applied.  If  small  pustules  or  ulcers  have  formed, 
these  should  be  touched  with  a  finely  pointed  crayon  of  sulphate  of  copper 
or  the  miti^ted  nitrate  of  silver.  I  have  also  found  very  great  benefit  from 
the  nse  of  Hebra's  ointment,  wfcidi  consists  of  equal  parts  of  Oleum  Lini 
and  Emplastrum  Plu^****^^4j^th  ^^^^Balsam  of  Peru.  This  is  spread  on 
a  pledget  of  lint  and/  ^^^^»^ 

On  its  removal  in  / 

water.     Dr.  McCi^    ll   ""^^^^^^^^^^^n^^^  ^*'^'**-«4sthe  use  of  a  solution 

potass  fusa  (usunjl^    //  z^^^^^i^?^^  ^^******ierv  little  of  which 

18  to  be  painted  ^ 
surgeon  himselfJ 
to  stop  the/ 
or  two  of  a  coy 
or  three  timesf^ 
and  cold  wiii^ 
treatment, 
he  is  of  a 
Quinine  sW 
aigestibW 
Indeed,  ^ 
these  |W 
Btinate/ 
araenlr 


ther- 
ne  of 
tion  of 
ired;  so 
in  the 
size  and 
more  fre- 
inble  those 
runs  a  pro- 
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junctivitis  or  corneitis,  more  capecially  if  the  latter  are  accompaniM  nj 
great  discharge  of  hot  scalding  tears,  which  constantly  moisten  and  excoriato' 
ihe  ed^eB  of  the  lids.  But  it  occurs  also  at*  a  primary  disease,  aod  is  then 
generally  due  to  prolonged  exposure  to  wind,  cold,  bright  glare,  or  to  an  ini- 
pure  smoky  almoiiphere.  Iks  iulensity  is  njiich  aggravated  by  dirt  and  want, 
and  it  ia,  therefore,  must  frequently  met  with  aniongst  the  poorer  elas4»ee,and 
especially  amongst  those  nationalities  in  which  habits  of  cleanlinesg  do  not 
prevail.  It  occurs  most  frequently  amongst  children,  hut  it  is  also  met  with 
in  adults,  and  is  especially  prune  to  attack  pert^ons  of  a  delicate,  feeble,  and 
scrofulous  constitution,  or  who  suifer  from  impairmeDt  of  the  digestiou  ;  in 
«uch,  it  proves  ei^pccialiy  obstinate  and  apt  to  recur.  Dr.  McCall  Anderson 
considers  that  tliis  disease  is  neither  more  nor  less  than  a  pustular  eczema 
(itDpetigo)  attacking  the  edges  <»f  the  lids,'  [In  a  coiisiderable  proportion 
of  ine  patients  aH'ected,  the  disease  is  associated  with  some  error  of  refrac- 
tion or  niui?ruhu"  defect,  which  renders  the  ordinary  treatment  of  little  or  no 
value.  Therefore,  it  is  well  always  to  test  the  reiractive  and  muscular  con- 
ditions of  5«eh  eyes,  and  where  any  error  is  discovered,  correct  it  by  the 
necess«ry  glasses  before  using  local  remedies.  (->llen  the  disease  will  disap- 
j>ear  without  any  local  treatment  when  the  refractive  or  muscular  error  has 
been  corrected. — B,] 

In  the  treatment  of  this  discHse,  the  greatest  attention  must  be  paid  to  the 
most  scrupulous  cleanliness.  In  mild  cases,  the  eye  ehould  In*  frequeutly 
washed  with  tepid  water,  or  warm  milk  and  water,  so  aa  to  remove  the  cru&U 
from  the  lasht^,  and  when  this  has  been  done,  a  little  of  the  weak  nitrate  of] 
mercury  ointment  ehould  be  applied  to  the  roots  of  the  lashes  with  a  fijie 
cftmelVhair  brush.  [A  better  application  is  a  solution  of  sodic  bicarbonate' 
in  the  jjroportinn  of  gi-s.  xv-xx  to  the  ounce  of  hot  water,  to  siiften  the 
^Tusts.— BJ  If  this  prove  too  irritating,  we  j-hould  diminish  the  streugth  of 
this  ointment  by  an  admixture  of  one  or  two  parts  of  lard.  It'  the  crusts 
nre  thick  and  firrn,  and  t!ie  edges  of  the  lids  very  swollen  and  red,  mere  ab* 
iution  with  warm  water  will  not  suffice,  but  compresses,  steeped  in  hot  water, 
shiiuld  be  applied  fur  ten  or  twenty  minutes,  and  frequently  changed  during 
this  period.  This  should  be  repeated  three  ur  lour  times  a  day,  or  hot  bread 
nn<i  water  or  Hnseed-meal  pnuliices  may  be  applied  instead  of  the  coroprej?»ef. 
This  will  greatly  alleviate  the  inflammation,  and  the  crusts  will  be  so  thor- 
oughly suaked  and  softened,  that  they  will  either  become  detached  spon- 
taneously, or  can  be  removed  without  difficulty  or  injury  to  the  lid.  The 
hot  eurn presses  or  poultices  will  be  found  especially  useful  in  the  morning, 
when  tlie  crusts  are  thick,  and  the  lids  firmly  glued  together  by  the  noc- 
turnal discharge.  After  the  removal  of  the  crusts,  the  lids  may  l>e  bathed 
with  tepid  water,  and  then  some  astringent  ointment  or  lotion  should  l>e< 
ajj|tlit'd.  Before  diiing  so,  any  diseased  or  stunted  eyelashes  should  be  ex- 
tracted with  the  cilia  fi»rceps,  as  this  favors  the  growth  of  the  new  ones,  and 
renders  the  application  of  the  topical  remedy  more  easy.  Indeed,  if  the 
disea.M;  is  severe,  and  implicates  the  greater  portion  of  the  lid.  it  will  be  well 
to  remove  the  greater  part  of  the  laslies,  or,  as  suggested  by  Mr.  8lr*  atfield^j 
t<.)  cut  them  down  quite  close  to  the  margin.  Malpogjition,  or  a  faulty  shinb 
ding  of  the  lashes,  is  a  not  unfrt*qucnt  cause  of  a  very  obstinate,  though  per* 
hats  mild,  form  of  blepharitis.  In  euch  eases,  we  find  that  on  passing  thaj 
lashes  lightly  through  our  finger  and  thumb,  tnany  of  them  come  out  al. 
once,  their  root  being  oflen  black.  Great  benefit  is  derived  from  careful  imdl 
repeated  epilation  of  the  affect^'d   loBhes,     A  great   number  of  oiutmenial 

*  **A  pTBctical  TrentUc  upon  Ecjsema,'*  by  Dr.  McCall  Andersoni  p,  li»7. 
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and  lotions  have  been  recommended  for  this  disease,  and  in  very  chronic 
and  obstinate  cases  it  is  advisable  occasionally  to  change  the  remedy. 

In  the  milder  forms,  the  application  night  and  morning,  of  the  weak 
nitrate  of  mercury,  or  the  red  or  white  precipitate  ointment  will  suffice. 
[An  ointment  of  yellow  or  red  precipitate  of  mercury,  from  three  to  ten 
grains  to  the  drachm  of  vaseline,  is  an  excellent  preparation. — B.] 

If  the  edge  of  the  lid  is  much  excoriated,  a  solution  of  nitrate  of  silver 
Cgr.  v-x  ad  fjj)  should  be  lightly  painted  over  it  every  day;  or  pledgets  of 
lint,  dipped  in  a  weaker  solution  of  nitrate  of  silver  or  of  sulphate  of  zinc, 
should  be  periodically  applied.  If  small  pustules  or  ulcers  have  formed, 
these  should  be  touched  with  a  finely  pointed  crayon  of  sulphate  of  copper 
or  the  miti^ted  nitrate  of  silver.  I  have  also  found  very  great  benefit  from 
the  use  of  Hebra's  ointment,  which  consists  of  equal  parts  of  Oleum  Lini 
and  Emplastrum  Plumbi,  with  a  little  Balsam  of  Peru.  This  is  spread  on 
a  pledget  of  lint  and  applied  to  the  lids  at  bed-time,  being  kept  on  all  night. 
On  its  removal  in  the  morning,  the  eyes  are  to  be  well  sponged  with  warm 
water.  Dr.  McCall  Anderson  strongly  recommends  the  use  of  a  solution  of 
potas^a  fusa  (usually  ten  grains  to  an  ounce  of  water),  a  very  little  of  which 
IS  to  be  painted  every  day  on  the  edges  of  the  lids  with  a  fine  brush  by  the 
surgeon  himself.  A  large  brush,  soaked  in  cold  water,  should  be  in  readi- 
ness to  stop  the  action  when  desired.  If  any  conjunctivitis  coexists,  a  drop 
or  two  of  a  coUyrium  of  sulphate  of  zinc  or  of  alum  should  be  applied  two 
or  three  times  a  day.  The  eyes  should  also  be  protected  against  bright  light 
and  cold  winds  by  a  pair  of  blue  eye-protectors.  Together  with  this  local 
treatment,  great  attention  must  be  paid  to  the  patient's  general  health.  If 
he  is  of  a  scrofulous  habit,  or  in  delicate  health,  cod-liver  oil  with  steel  or 

Suinine  should  be  administered.  Hb  diet  should  be  nutritious,  but  easily 
igestible,  and  all  excess,  more  especially  in  drinking,  should  be  avoided. 
Indeed,  even  the  moderate  use  of  stimulants  cannot  be  borne  by  some  of 
these  patients,  causing  an  aggravation  or  a  relapse  of  the  disease.  In  ob- 
stinate cases,  I  have  also  derived  much  benefit  from  the  prolonged  use  of 
arsenic. 

Acne  eiliarU  is  not  unfrequently  met  with ;  we  then  notice  one  or  more 
small  nodules,  which  are  due  to  an  infiammation  of  the  sebaceous  or  hair- 
follicles,  and  situated  close  to  the  edge  of  the  lid,  which  is  more  or  less 
swollen,  red,  and  inflamed;  indeed,  if  the  attack  is  severe,  the  whole  lid  may 
be  very  (edematous.  These  nodules  are  situated  in  the  subcutaneous  cellular 
tissue,  and  are  somewhat  movable,  and  several  cilia  may  sprout  out  from  the 
apex  of  the  pustules.  The  latter  gradually  increase  in  size,  and,  after  having 
attained  a  certain  volume,  may  undergo  resolution;  but  they  generally  sup- 
purate, the  pus  escaping  either  through  the  duct  of  the  follicle,  or  making 
its  way  through  the  external  skin.  In  other  cases,  the  nodule  becomes 
hardened  and  indurated  {acne  indurata),  and  may  thus  exist  unchanged  for 
a  very  long  time. 

This  disease  is  mostly  met  with  in  youthful  individuals,  who  may  be  other- 
wise in  very  good  health,  excepting  that  they  show  a  disposition  to  acne  of 
the  face.  It  may,  however,  occur  independently  of  this,  if  the  secretion  of 
the  sebaceous  follicles  of  the  eyelids  is  from  any  cause  morbidly  altered ;  so 
that,  either  from  its  excess  in  quantity  or  hardness,  it  becomes  confined  in  the 
gland,  and  then  sets  up  inflammation.  On  account  of  the  larger  size  and 
number  of  the  sebaceous  follicles  in  the  upper  lid,  acne  occurs  more  fre- 
quently in  this  than  in  the  lower.  The  causes  of  acne  ciliaris  resemble  those 
of  acne  in  general,  and,  like  the  latter,  this  dilease  generally  runs  a  pro- 
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traded  course,  and  is  very  apt  to  recur.  Amongst  the  principal  causes,  I 
may  mention  irregularities  in  diet,  free  indulgence  in  wine,  spirits,  or  other 
excesses;  and,  in  females,  derangement  of  the  uterine  functions.  Exposure 
to  dust,  dirt,  cold  winds,  bright  glare,  etc.,  increases  the  severity  and  obstinacy 
of  the  disease,  and  favors  the  tendency  to  relapses.  If  the  affection  has 
laHted  for  some  time,  and  is  accompanied  by  a  good  deal  of  inflammation,  it 
may  become  complic^teil  with  blepharitis  marginalis. 

[^Kummerfehrs  lotion  is  highly  recommended  as  a  preventive  of  recurring 
attiU'ks.  It  consists  of  gum.  camphorje,  0.4;  lac  sulphur.  4.0;  calcis  aquie 
et  at],  rosie,  Aa  40.0 ;  gum.  Arab.  0.8 :  and  should  be  painted  over  the  edges 
of  the  lids  at  night. — B.] 

(ireat  attention  should  be  paid  to  the  cleanliness  of  the  lids,  which  should 
be  frw^uently  washe<l,  so  that  any  discharge  which  clogs  the  lashes,  or  has 
become  encrusted  on  the  lids,  may  be  remove<i.  The  loose  or  affected  eye- 
lashes should  be  fnH|uently  pluckcii  out.  If  the  nodule  and  the  neighboring 
portion  of  the  lid  arc  nni.  inflamed,  and  painful,  cold  compresses  should  bi 
applitnl,  but  if  signs  of  supouratiou  appear,  hot  poultices  or  fomentations 
should  bo  substituted,  and  tlio  pustule  be  punctured,  in  order  that  the  dis- 
charge nmy  And  a  ready  exit.  In  the  indurated  form,  an  ointment  con- 
taining mercury  or  iiHlido  of  jHitassium  should  be  applied.  The  diet  and 
habits  of  the  |mtient  should  Ih'  carefully  regulated,  and  if  he  is  feeble  and 
delicate  in  health,  tonics  should  Ih^  administereil. 

The  uri»si»noe  of  liw*  on  the  eyehu?hes  (phthiriasis  ciliarum)  might  be  mis- 
taken tor  tinea,  but  the  crusts  present  a  more  circumscribed  and  beaded 
ft»rm.  The  citrine  or  nnl  precipitate  ointment  should  be  applied  twice  daily, 
which  will  giMionilly  kill  tiie  jKnliculi  in  a  few  days.  If  they  are  numerous, 
it  may  be  necessary  to  clip  the  lashes  very  close. 

,V— KlMUnUOSlS  .VNl)  CHROMHYDROSIS. 

An  exoi^^ive  sivn*tion  of  the  sudorifennis  glands  of  the  lids,  more  espe- 
cially the  upiHTjs  tH»C!»sionally  mot  with.  The  i^erspiration  exudes  so  freely 
that  the  surface  oi'  the  lid  is  ci>vonHl  by  a  thin  layer  or  film  of  fluid,  reach- 
ing jHThaj^s  nearly  \ip  to  the  eiig\»  of  the  orbit.  This  condition  is  termed 
Kphidn^is  [or  llyjHTidnvis, — R].  On  wiping  the  skin  dry  with  a  fine 
d»^l  of  linen*  we  onn  easily  uotiw  ^wiih  the  aid  of  a  magnifying-glass)  that 
the  moisiurt^  exudes  \ton\  innunionible  little  |>v>res,  flows  ttigether  into  large 
dn»|^,  and  timdly  iwors  the  lid  with  a  thin  layer  of  fluid  ^Vou  Graefe).* 
S^HMi  the  ct^njunotiva  luvonu^  somewhat  injeotoii  and  inflamed,  the  edges  of 
the  lids  Invome  sort*  and  exvvriaiiHl  \^mort^  es^xvially  at  the  aneles  of  the 
eye'^t'ivm  the  i^msiant  irritation  of  the  moisture,  and  an  obstinate  blepharitis 
marginalis.  with  a  sliirht  docr^v  o{  iNUijuncnvitis,  is  sot  up.  The  patient  at 
the  same  time  i\onpiains  of  a  |xvuliar  itching  and  biting  sensation  on  the 
oiitor  surtaiv  of  the  lid.  The  alUvtion  is  voiv  oK<tinate  and  pn>tracted,  for 
althouch  astrinc^^nt  lotions  and  ^H^llyria  Ivnotit  the  inflammation  of  the  con- 
juuiMiva  and  the  «hI>^^  ot*the  lid.  iluy  exert  but  litiU\  if  any,  influence  upon 
tho  sivn'U.^n  ot'  tlui*l,  Wivkor  i\\\»mmonds  "Holmes  ointment"  (p.  85). 
Tht*  c^nvrnl  hoalih.  and  os|H\ually  the  action  oX  the  skin  and  kidneys, 
shxMild  Iv  at:('n>Ksl  to. 

( "^'^"}^; ';*-..<•,<  >toarHuva  nicri^vnns  of  Kr:»smiis  \Vils<»n\  Under  this  title 
h:is  K'^  n  d\>xTil^^^  a  mtv  jnviAiar  pijnunit«Hi  iNMidilion  of  the  eyelids,  which 
is  oii:inuMori;td  bv  ti;o  .Hpivamuuv  i»f  a  dark>br\n\n  or  brt)wnisli*black  dis- 

•     K    I.  O   H    Kijx.    i.    r:.N  •     A- f.  O.,  '  iv.  2.  2M- 
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coloration  of  the  lids,  more  especially  the  lower,  which  is  chiefly  noticeable 
in  the  folds  of  the  skin,  and  does  not  reach  up  to  the  lashes.  It  can  be 
readily  removed  with  oil  or  glycerine,  but,  apparently,  not  with  water.  It 
has  been  chiefly  met  with  in  females,  more  especially  those  of  a  nervous,  hys- 
terical temperament,  and  there  can  be  but  little  doubt  that  it  is  artificial, 
being  due  to  some  pigment  painted  on  by  the  patient  in  order  to  deceive  her 
medical  attendant,  and  to  awaken  interest  or  compassion.  [Both  Rothmund 
and  Michel  are  not  willing  to  admit  this  in  all  cases. — B.I  For  a  very  full 
account  of  this  condition,  1  would  refer  the  reader  to  the  French  translation 
of  Mackenzie,  iii.  44,  and  to  a  paper  read  by  Dr.  Warlomont,  before  the  Hei- 
delberg Ophthalmological  Congress,  1864,  vide  "Kl.  Monatsbl.,"  1864,  881. 

XoiUhelasina  palpebrarum  [Xanthoma,  Vitiligoidea,  Fibroma  lipoma- 
todes. — B.]  is  the  name  given  by  Mr.  Erasmus  Wilson  to  peculiar  yelKiw 
spots  or  patches,  which  are  sometimes  met  with  on  the  eyelids  of  middle- 
aged  persons,  generally  near  the  inner  or  outer  can  thus.  They  vary  in  size 
from  a  small  speck,  Ukc  a  pin's  head,  to  an  oval  or  crescentic  patch,  perhaps 
one-third  of  an  inch  in  magnitude.  The  spots  or  patches  are  yellowish  in 
tint,  flat,  somewhat  elevated  above  the  level  of  the  skin,  and  their  centre  is 
generally  marked  by  a  black  point.  Mr.  Hutchinson^  has  lately  called 
special  attention  to  this  aflection,  and  since  then  numerous  cases  have  been 
recorded.  Virchow'  narrates  an  extraordinary  one,  in  which  there  were 
small  yellow  nodules  on  the  cornea,  and  a  number  of  yellowish  tumors  all 
over  the  body  (xanthelasma  multiplex). 

[Mr.  Hutchinson'  thinks  that  it  is  not  impossible  that  these  patches  result 
from  derangement  in  the  nutrition  of  the  skin  of  the  eyelids  which  frequently 
occurs  in  association  with  hepatic  and  ovarian  disturbances.  The  patches 
of  true  xanthelasma  are  always  persistent,  and  usually  tend  slowly,  but 
steadily,  to  increase. — H.] 

[The  patches  are  sometimes  nodular,  and  grow  quite  large,  and  not  in- 
frequently occur  all  over  the  body  and  extremities.  Icterus  is  very  often 
present  in  these  cases.  A  very  early  symptom  of  the  development  of  xan- 
thoma is  a  twitching  and  pricking  in  the  lid.  Anatomically,  the  change 
consists,  says  Waldeyer,  in  a  hyperplasia  of  the  connective-tissue  cells  and 
their  consecutive  fatty  metamorphosis,  especially  between  the  hair-bulbs  and 
sebaceous  glands.  Another  view,  is  that  the  disease  is  a  hyperplasia  of  the 
cells  of  the  sebaceous  glands,  with  obstruction  and  dilatation  of  the  glands. 
The  treatment  consists  in  excising  the  discolored  skin  and  subcutaneous 
tissue,  and  should  only  be  done  for  cosmetic  purposes. — B.] 

6.— HORDEOLUM  (STYE). 

This  disease  is  not,  as  is  sometimes  supposed,  an  inflammatory  affection  of 
the  Meibomian  glands,  but  is  a  furuncular  inflammation  of  the  connective 
tissue  of  the  lids,  having  its  seat  generally  in  the  vicinity  of  the  hair-follicles, 
and  near  the  margin  of  the  lid.  In  most  cases  there  is  only  one  boil,  in 
others  there  are  several.  At  the  outset  of  the  disease,  we  notice  a  small  cir- 
cumscribed nodule  or  button  near  the  edge  of  the  lid,  the  skin  being  freelv 
movable  over  it.  If  the  development  is  very  acute,  the  lid  is  often  mucK 
inflamed,  very  red,  and  oedematous ;  and  although  these  svmptoms  are  gen- 
erally confined  to  the  portion  of  the  lid  in  the  vicinity  of  the  stye,  they  may 
extend  to  the  whole  eyelid,  and  the  ocular  conjunctiva  may  also  become 

>  *»R.  L.  0.  H.  Rep.,"  vi.  4,  1869.  *  Virchow's  "  Archiv,"  Iii.  604. 

[»  "Med.-Chir.  Trans.,"  vol.  liv.  1871.] 


^^  DISEASES  of  the  eyelids. 

■=iiT=i:  i*.  It  she  upper  lid  is  the  one  affected,  it  may  hang  down  in  a 
=:a*6:vr  z  'A.  and  quite  eli]ee  the  palpebral  aperture,  there  being  at  the  same 
::■_-:.  r«rrr.are.  a  gc--l  deal  of  photophobia  and  lachnrmation.  The  patient 
i^-TT:illy  C'^kplains  of  very  o>n&iderable  pain,  and  the  swelling  in  the 
v.  :-::y  •:{  :he  n^xiule  is  exquisitely  tender  to  the  t*'Uch  :  sometimes  there  is 
&!^:  a  J-  •  »i  d«f^i  of  teverishnt^  and  constitutional  disturbance,  the  sufleringiB 
' :  iirt  TAiien:  beinff  quite  out  of  pn-»pi?rtion  to  the  extent  of  the  disease. 
*  '-f  !±::irr  n:ay.  hi^wever.  run  a  more  subacute  or  chrcmic  course.  The 
:r  -=L:Lrr.vV  i-r  duett!  by  the  no«lule  is  generally  at  once  evident  to  the  eye, 
iajc-.:::j  the  appearance  of  a  little  cireuir^scribeij  tumor,  about  the  size  of  a 
7»r4.  :r.r  stiu  oi  the  lid  in  its  vicinity  being  of  a  dusky,  angry  red.  Some- 
:-=ir>  ?*rvcrai  Iashc<  project  fn^m  its  apex,  if  it  is  situated  at  the  margin  of 
:i-T  .A.  If  i;  be  not  visible,  its  presence  may  be  easily  detected  by  lightly 
T«iSriLr  lie  tip  of  the  fin^-r  over  the  surtace  of  the  eyelid.  On  eversion  of 
li-f  li:Trr.  ihr  ci^njuDvtiva  will  ijf^neraliy  appear  smi>^ih  and  unaltered,  but 
::  :'r.r  h  r-ir^.-lura  pnnts  inwani*.  the  circumscribed  nodule  will  appear  on 
ir.T  ir-i^r  surrace  of  the  lid.  the  c*>niunc:iva  over  and  an:Hind  it  being  red- 
>:zei  asi  sw.-»Hen.  If  suppuraii«;n  has  set  in.  and  the  matter  "points,"  the 
*:*rs  ::  :be  lisile  button  pn^nts  a  crayish-yellow  tint.  If  the  disease  is 
a!.  "»r^:  :-  r^n  its  *.V'urse.  it  may  s-:^nietime$  undent?  res'-klution,  but,  as  a 
r^'.T.  ^uvTuraii  n  s«'ts  in.  and  perforatixu  takes  p!ac«.  more  or  leas  thick 
r.-r«.-:n:  r.-.a:ier  bemiT  dischari>>i.  i/nTtiher  with  which  there  is  often  mixed 
sr-r  ^rivi4"::-wh::e  pc-'aiin  •■us  s-:Sstance,  c*>nsisting  of  ill-developed  or  broken- 
i  «-  .-  nntv.ive  isssje.  This  is  discharjeii  in  Ixnle  lumps.  The  disease  shows 
a  vrry  rTv:&:  Tendenoy  t  "^  rei^ur  a^ia  and  a^in.  so  that  its  existence  may  be 
ir  I  ::^%:  f'-r  very  many  m  nths.  and  this  has  led  some  authorities  to  con- 
s^kr  ::  ^ierirsien:  ui^'-n  s.^me  peculiar  diathesis.  It  is  most  frequentlv  met 
'■-::-  in  v-.u:hrj;  in^i;vid".:als.  nii^r*  esjvcialiy  in  lh»>«  v^f  rather  delicate 
hrrtk  :h.  wL  »  are  otrcn  suhwi  l^  aont.  or  wh^  are  addioteil  to  free  living  or 
v>  »-:-*:  in.  If  the  t-vurse  oi  the  vii><ase  is  rr>trao:e*i.  ami  moi^e  especially 
::  :iv:^  are  !nv:::ori:  rt;a:'»«^  i:  is  rot  ur.iTx-i^iiirztly  fallowed  by  chalazioD, 
rviri.:  -i-e  i.-  inrianimat^ry  i'har.pi:>  in  :ho  Mt-iS^niian  glands,  and  followed 
":v  fsny  or  cha'/fcy  deo.-nir5i:i.n  r:  ;htir  oMUtntSw 

A:  :re  vtp-  .>:i:s*ti  tf  th;:'  tiis»i-as«-,  r.;rre  es:^v:a*;!y  if  there  are  severe  in- 
r.ir.  -a:  ry  >yr.-p:  -r.  s.  ivlti  ^vr.'-prfTfss^^  >r  i:!.i  be  app'iieii  :  but.  as  a  rule,  I 
',^:-.T  ::.t  u?*?  .f  h:  Tx>uhiv\^.  vkhi/r.  sh  v.^i  Se  chanp?d  verv  frequently ; 
:  r  ::.S'  ^i/.l  ;:ri;if.y  aixv.i  .':*;o  the  fv-r;:.**::  a  of  iv.:s,  and  expedite  the  prog- 
ress :"  :>-.  .\*>c-.  Whir.  >::v:Kirs::  u  has  i^:  ir..  .ind  the  skin  has  become 
;r.  :  r.-.'i  .\:. :  y^  ■.".-««  s:  ,r.:  :•  ■.:■.:.  s  s:y.A*^  iv.visi  ::  sho-'i  be  made  to  permit 
-:  ::-.  ?^-s:\  -.•>.^:*:  :'  :rt  :  .:>.  ^*i:h  w**'.h  ^i  1  j^:v:rsi'/.y  be  mixed  some  of 
;:r  j~?.v  ^  .s:.:.  .  >  .•  :  :.i\-:.vo  :i^.:r.  Tro  ^vs-r  is  iro.r.u-ii&teiy  and  greatly 
>.  .^.•:  :\  ::.v  •.;■..>  r.  AVr.tr.  .^^st^.-sr!  r.  ra>  lAfccn  place.  I  have  founcl 
-.  >.  '.»s:.:f:,  "r.  :rt*\::v."^  .i  T\v;:rri".>-  .:' :ht  tiiscSsse.  fr-'m  the  use  of  a 
» r  •  <  .  :r ':-: :  :  :  i:ry.:o  :  >i'\«  7  cr.  i-iv  si  :  \-  1:  the  patient  is  feeble 
f:  '     .:    •  r-.s':": .  ::.:.>  r-..;>:  iv  ;:ivc;":.  ,^r..i  :ho  ^;ic««ive  functions  thor- 
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:.-><■/  •     Vs-va"   rv<r   •<  A  :;-~'-r  -i^^e  to  inflammatory 

V.   >  -     v   c  ;.'.:>    ■  .:  .rs.  -  v"—  rSst  :^^  an  alteration  auii 
,    <.. -•   ..-v        \v^    .v-:''\svv  -v  :bt  r/.itriiion  of  a  Mei- 

\.  :.^  H  .    r^:;;o    .  rVi s      :-  .  •  ;   ;  .\  r.-tvilvo  tijtsue around 

.:.  -  ;    -1:  .  ^:    v  ..'  ;;.:  *ci::,:  »  ;r.  >n:alK>?lls.     Bv  a 
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net  of  several  groups  of  cells  there  results  a  nodule,  wliirb  consists 
_  niilfltiou  tissue  vvitli  giant  cells.  The  result  is  soAenin^',  pcrfomtinn 
watwardfl,  and  healing  by  a  scar  in  the  tarsus.  (See  a  paper  by  Fuehs^ 
"To^er  ih»  Chalazion;*  **'Archiv  f  Ophth.,"  xxiv.  2l— B.]  If  the  jnflnmnia- 
ti  en  utMite,  or  if  an  acute  inflammatory  exacerbation  ha«  occurred, 

*•!  11  may  take  place  and  pus  he  f<jrnie<h    In  other  cases,  the  mntents 

<  :  1,  iuMtt'ad  t>f  being  purulent  or  muco-purulent,  urv  fluid,  and  gelati- 

Li  y,  or  »fbaceou8  and  clotted.     The  tumor  la  generally  abf»ut  the 

Alice  of  a  little  |>ea,  but  may  increase  to  that 
«f  a  Hnmll  beajj;  it  is  situated  at  some  dis*  [f^'K-  23 

lance  fnmi  the  free  nmr^n  of  the  lid,  and 
b  genemlly  nio»t  manifest  on  its  inner  sur- 
liiiN%  lyiug  close  beneath  the  conjunctiva 
(which  h  oflen  consideraldy  thinned),  and 
forming  hiTe  a  small,  circunis'cnbe<l,  hluiiiih 
or  ye) h»wi»h- white  tumor»  which  sprinpa 
prominently  into  view  when  the  lid  is  well 
•vertrd  and  the  conjunctiva  put  up<tn  the 
atMrh  [Fig.  2*^],  Tn  other  and  rarer  caftoa, 
t^  r  points  outwards,  and    hVs  doge 

Is  ibe  skin,  which  i»  trcquently  souic- 

hat  red<iencfl  and  thinned  over  and  around 
it,  1 1  occurs  far  more  frequently  in  the 
Upper  than  in  the  lower  lid.     Sometimes  it 

T  exist  in  both  eyelids,  or  in  both  €*ye8.  - 

ff  the  tumor  is  small  and  hard,  and  its 

tiiatioQ  has  been  extremely  slow,  we  may  After  Miiokeiizie.] 

enci^avor  to  fovor  its  absorption  by  the  use 

of  *  *  rate  or  iodide  of  potassium  ointment,  but,  as  a  rule,  this  proves 
II  :il,  and  we  must  generally  have  recourse  to  operative  inter- 

tnjviivc,  li  the  tumor  presents  upon  the  conjunctival  surface,  the  lid  should 
b&  tbnrt>U(^hly  everted,  and  the  conjunctiva  put  upon  the  stretch,  so  as  to 
rc'oder  the  litUe  utMlule  prominent  and  tense,  A  free  crucial  incision  i^hould 
tbrn  hi'  iTtade  into  it  with  a  cataract  knife  or  small  scalpel,  so  that  it  may 
h  II  open.     If  the  contents  are  fluid  or  muco-purulent,  they  w  ill  at 

iui  ij»e;  if  this  is,  however,  not  the  case,  and  they  are  somewhat  co- 

hcreniiy  gidaltnour*,  a  small  curette  sfhould  be  introduced,  and  gently  turned 
jx>uitd,  «»  ua  to  break  down  and  scoop  out  the  contents.  Should  snuill  por- 
dfins  of  the  latter  adhere  to  the  wall  of  the  cyst,  they  should  be  snijiped  off 
^■*^'  fi  pair  of  jtcissior^  curved  on  the  flat.  After  making  a  free  crucial  in- 
I,  we  may  of>en  succeed  in  more  completely  and  readily  emj»tying  the 
t'  I  '\t-^  f'f  rhr  rvht,  by  nipping  it  firmly  between  the  thund»  ami  nails,  than 
bjk  r!,i  ii>>  lit'  tJi'  i-ureite.  If  the  tumor  is  deeply  seated  and  near  the  outer 
Mtfface,  till'  inco-ions  must  bo  proportionately  deep,  and  cxtrnd  through  the 
tamm,  a*  it  is  generally  better  to  open  the  tumor,  if  possilde,  iVonj  within, 
-i  avoid  the  formation  of  a  cicatrix  in  the  skin.  S[«  cial  uttentiou 
nd  to  this  if  the  chnlation  is  situated  near  the  nuirgin  of  the  lid, 
I  ly  near  the  punctum,  for  then  the  cicatrix  wnuld  be  very 
Hi?  a  certAin  de^^ree  of  eversion  of  the  edge  of  the  lid,  and  dis* 
ui  (»f  the  punrtum  ;  but  if  the  tumor  is  situated  at  some  distiince 
<  «]lh  of  the  lid,  and  in  its  central  or  outer  portjcui,  lying  close 
jn^  and  if  the  latter  is  lax,  the  incision  mav  be  made  from  the 
1  ilie  wrinkles  of  the  loose  skin  will  liide  the  cicntrix,  and  prevent 
r  of  eversion.  The  removal  of  the  contents  is  generally  acconi- 
j  considerable  bleeding,  and  the  tumor  may,  hence,  appear  to  be 
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hardly  reduced  in  size.  But  in  the  course  of  a  few  days,  the  adhesive  in- 
flamniatiuu  supervening  on  the  operation  will  cause  a  contraction  of  the 
cyst,  and  it,  together  with  the  thickening  of  the  structures  in  its  vicinity, 
will  rapidly  disappear.  This  adhesive  inflammation  may  be  augmented  by 
lightly  touching  the  interior  of  the  cyst  with  a  finely  pointed  crayon  of 
nitrate  of  silver.  [It  is  better  in  all  cases  where  the  tumor  is  not  too  large 
or  too  far  removed  from  the  ciliary  margin,  to  open  the  lid  with  a  narrow 
knife  along  the  ciliary  margin,  carrying  the  point  of  the  knife  well  into  the 
tumor.  Then  the  contents  can  be  squeezed  out  between  the  thumb  and 
finger,  or  a  small  spoon  can  be  introduced  through  the  wound  and  the  con- 
tents evacuated.  This  avoids  leaving  a  scar  either  on  the  external  or  internal 
surface  of  the  lid. — B.] 

If  the  tumor  is  hard  and  firm,  I  generally  direct  the  patient  to  apply  hot 
poultices  for  a  day  or  two  before  the  incbion,  as  this  accelerates  any  tendency 
to  suppuration,  and  soflens  the  contents,  so  that  they  are  less  tenacious  and 
more  easily  removed.  As  patients  affected  with  chalazion  often  sufiTer  from 
irregularities  of  the  digestive  functions,  these  should  be  carefully  attended  to. 

The  Meibomian  follicles  sometimes  become  obstructed,  without  there  being 
any  swelling  or  dilatation  of  the  glands.  These  obstructions  are  due  to  an 
accumulation  of  the  secretion  in  the  ducts,  giving  rise  to  small  yellowish- 
white  cimcretions,  either  studded  irregularly  about  the  smooth  conjunctival 
surface,  or  arranged,  perhaps,  in  single  file,  like  little  pins'  heads,  along  the 
course  of  the  duct.  If  these  are  very  small,  few  in  number,  and  unattended 
with  any  inc^mvenience  or  irritation,  we  need  not  interfere;  but  if  they  are 
numortms,  large  in  size,  and  proiiuctive  of  irritation,  they  should  be  pncked 
with  the  point  of  a  knife,  and  the  hardened  contents  squeezed  out,  or  their 
removal  may  be  faeilitateii  by  using  a  grooved  spud. 

yniium  is  a  minute  white  tumor,  about  the  size  of  a  millet-seed,  hence  its 
name,  which  is  mostly  situated  at  or  near  the  free  edge  of  the  lid.  It  generally 
txx»urs  isolattni,  although  perhaps  in  considerable  numbers,  or  the  tumors  may 
be  arnmgeii  in  clusters.  The  cilia  sprout  forth  from  the  centre  of,  and 
beiwtvn,  these  little  mxiules.  The  latter  should  be  pricked,  and  their  soft, 
suet-like  Cimienis  s«iueezeti  out. 

Mi^htM'um,  or  albuminoid  fiiinor,  is  of  the  same  nature  as  milium,  but 
attains  a  much  more  wusiderable  size,  and  is  generally  situated  at  some 
little  distauiV  from  the  otige  of  the  lid,  and  is  quite  }Daiuless.  The  skin  over  it 
is,  Hs  a  rule,  somewhat  thinneil,  si>  that  its  yellowish-white  color  and  nodulated 
surtaiv  art»  very  evident.  In  its  ivntre  is  si>metimes  noticed  a  minute  opening, 
thrvm^h  which  a  little  white  tiuid  exudes,  and  drying,  forms  a  little  brittle 
onisi  u|Hm  it.  In  rtxvnt  cas<*s,  this  matter  is  cvmtagious.  If  the  tumor 
exi>ts  for  a  very  lon^  limo,  its  attachment  to  the  skin  may  be  stretched  and 
elonjrait\l,  s*>  that  it  has  a  more  or  U^ss  distinct  neck  or  pedicle,  which  renders 
ii  ivnJiilous.  Mollusinim  is  o'lU'rally  not  i.\mfiueil  to  the  lids,  but  occurs  at 
the  same  lime  u|vni  the  law  and  v>thcr  jxnns  of  the  Uxly.  The  crust  upon 
its  ajvx  sliould  Iv  dotach«\i  with  a  |>air  v^f  lorvvj>s,  the  nodule  pncked  or 
sli;:hiiY  inciMsl^  and  the  ^vntents  s^iuivie\i  out  between  the  thumb-nails.  If 
ii  i>  n.»T  cnjviiv^l  ai  *»nvv,  the  pn^vurx*  should  be  re[H*ated.  When  several 
ioo"l;:>c.H  c\i>i  on  ihc  cyolids  and  favv,  it  is  Ivttcr  to  of^raie  upon  them  all 
at  .".u-  >i-,iinc.  Kkrt*  n^irrat*^  j»n  cxtrnv^rvlinary  case  of  a  girl  aged  four, 
xkhAM*  c>cUa>  \*cn*  s^>  <wci>\l  wiih  nu^lluM^a  s.mie  rvaohing  the  size  of  a 
h*rtl  .iri.i  wainuT''  that  >hc  ivuUi  not  ojvn  her  cycs^ 

;^M:.l;c'  di>x'riU^  ixno  NaricUi-s  of  moilnscuiu:  the  M.  contagiosum  or 
>clu^v.:::.,  and  ihc  M.  tib!\>Mim.  ihc  lirsi  v»f  ^hich  is  dosoribed  above.    Their 
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doti!  inr-sg  i&  both  affirmed  nnd  denied,  and  is  said  by  those  who  ntiirm 

it.  :  to  tlic  sri-cjilled  molluscous  bodies,  which  resemble  fat,  though 

no  tiut  tai  fjlohules  are  present.  It  occui*s  lu  both  sexes  and  at  all  ages^aiid 
no  «^>crial  cause  can  be  assigued  to  it.  When  the  tumors  are  of  large  size, 
it  i  tther  t**  ligate  them  or  to  remove  theai  with  the  sei-sBors. 

i  una  mollu8cura  is  more  apt  to  be  pedunculated  aud  to  attain  a 

larger  5»iEe.  The  molluscous  bodies  are  wanting,  and  they  consist  of  a  soft, 
^Dely  fibrillated  connective  tissue  with  few  cells, — B.] 

iSehaeeous  iuniors  occur  most  frequently  in  children,  and  resemble  mollusca 
in  their  nature,  but  attain  a  ^^till  more  considerable  bize,  reaching  perhap 
tiiat  of  a  large  filbert  or  even  a  small  walnut.  They  occur  most  irecjueutly 
at  tlie  outer  and  upper  margin  of  the  orbit,  close  to  the  eyebrow.  The  ekin 
over  the  tumor  generally  retains  its  norujul  appearance,  or  may  become 
somewhat  rtnlik'ned.  The  c<»ntenLs  arc^  inclnsed  in  a  cyst-wall,  the  pofeti'rior 
portion  «if  which  is  somewhat  thickened  and  hypertrophied,aiid  are  i*uet-like 
and  sebaceouj?,  consisting  of  broken-down  epithelial  cells,  i'ut  molecules,  and 
hair^.  In  otht-r  cases,  the  tumor  is  softer,  and  its  contents  arc  more  oily. 
If  it  is  very  small,  and  its  appearance  di»es  not  aimoy  the  patient,  it  may  be 
li^ft  untouched,  but  t)therwise  it  should  be  removed  at  on  early  stage.  As, 
JO  order  to  prevent  its  return,  it  is  necessary  to  remove  it  whole,  it  is  Ixtter 
not  to  puncture  it  and  squeeze  out  its  contents,  but  to  dissect  it  out,  if 
po«iible,  without  tc^aring  or  pricking  the  cyst-wull.  Hence,  a  free  incision 
should  be  niJide  through  the  skin,  with  a  cataract  knife  or^small  scalpel,  and 
parallel  to  the  edge  of  the  orbit  When  the  tumor  is  of  considerable  size,  a 
crucial  incision  may  be  made  so  as  to  iUcilitate  the  dissection,  but  generally 
one  long  incision  will  sutiiee.  The  tumor  should  then  be  slowly  and  tarefuUy 
dbeectcd  away,  the  adhesions  between  the  cyst-wall  and  the  surrounding 
cellular  tissue  being  delicately  severed  with  the  point  of  the  knife,  or  detached 
by  '      faction,  assisted,  [^»crhaps,  with  the  end  of  the  handle  of  the  knife, 

itnt  should  be  ready  with  a  sponge  to  wifje  away  the  blo<Ml,  so 
tbat  lLl  uperat^ir  may  constantly  have  a  good  view  of  the  outline  of  the 
tutuor  and  its  adhesions,  otherwise  the  cyst-wall  may  easily  be  pricked,  and 
its  white  pultaceoui^  contents  begin  to  escape,  which  greatly  increases  the 
difficulty  <»f  conmlelely  removing  the  tuujor.  If  the  cyst-wall  has  not  lieen 
removed  entire.  Ine  remaining  jiortioiis  may  be  liglilly  touched  with  nitrate 
of  silver.  In  order  to  accelerate  the  union,  the  edges  of  the  wound  should 
be  brought  together  with  fine  sutures,  and  cold-water  dressing  be  applied, 

[_lTriiler  the  general  head  of  sebaceous  tumors,  occur  the  atheromatous 
CTstjs  and  dermoid  tumors.  All  these  tumors  may  be  congenital  or  acqtiireil. 
'thvy  aitj  more  ai)t  to  occur  in  the  upper  lid  and  eyebrow,  and  may  reach  an 
enornioU9(  size.  They  belong  to  the  class  of  retention  tumors,  and  their  con* 
trnts  may  undergo  marked  alteration.  Serous  and  colloid  cysts  are  also 
nith  iu  this  region.  True  dermoid  cysts  are  always  congetntal,  and 
jrc  they  have  existed  for  a  long  time,  they  have  l)een  known  to  |>roduce 
►rplJuD  anti  even  perforation  of  the  underlying   bitne  by  their  steady, 

ig'Continurd  pressure.  They  occiisiooally  undergo  calcarecKis  degenera- 
tion. (8<*e  a  paper  on  *'  Encysted  Tumors  of  Eyelids  and  Vicinity,'*  by  the 
Editor.  '*Amer.  Journ,  Med,  Sciences,"  April,  1879.) — B,] 

k'^hrmna  is  met  with  in  the  eyelids  in  the  form  of  a  small,  hard,  circura- 
scnbe<i  tumor,  being  sometimes  congenital,  and  occasionally  exquisitely 
|)ainful  to  the  touch.  These  tumors  sometimee  assume  a  cartilaginous  char- 
acter, and  spring  prominently  inu»  view  when  the  eyelid  is  everted,  looking 
a  second  tarsal  cartilage  (Wecker),     Vun  Graefe^  reports  a  tumor  of 
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this  kind,  f>ccurrinp  at  the  outer  angle  of  the  eye,  and  which  had  attained 
the  size  of  half  a  hazel- nut.  It  was  situated  in  the  submucous  cimnective 
tissue,  and,  on  removal,  was  found  to  consist  of  true  bone  tissue- 

Fibronias  increa^ke  but  very  slowly  in  size,  and  this  furma  the  chief  dis* 
tinguishing  feature  between  them  and  sarcomatous  tumors,  for  they  cannot 
be  di&tin^uiahed  with  certainty  from  the  latter,  except  with  the  microscope. 

Under  the  term  cyfindronm.  Von  Graefe  describes  a  peculiar  tumor*  which 
ia  «areomatou5  iu  it^  nature,  and  is  met  with  in  ekxse  vicinity  to  the  eye, 
e,  0,,  the  eveliiU,  orbit,  etc,  or  the  head.  It  U  paniculaHy  dit*tingimhed  by 
the  fact  that,  together  with  it«  sarconmlous  structure,  it  shows  peculiarly 
clulj-«haped  outgrowths  from  the  capillaries  and  veins  (Reckliughauften*). 
The  tumor  U  vrry  painful  if  firmly  pressed,  but  spuitaoeous  pain  oal? 
occurs  jR^riodically.  It  shows  a  tendency  to  recur  after  removal,  as  it  u 
Ttrr  iiillicult  to  e^ctirpate  it  completely, 

WarU  occajiionaJIy  form  on  or  near  the  edges  of  the  eyelids,  and  should  he 
9oip|ie<l  otf  with  a  pair  of  8ctS6on;,  or  touched  with  caustic  or  acetic  acid. 
if  the  bji*e  is  narrow,  a  silk  or  fine  horse-hair  ligature  t^hould  be  aj>plied,  so 
|L-  julat«>  it,  which  will  cause  the  wart  to  drop  off  in  the  course  of  a 

ll^l^i-J^wfinUi^  in  which  the  papillae  are  bolaied  from  the  beginning,  aie 

met  with  on  the  margins  of  the  lid, 
IMkifmt  has  alsa  been  aeon  here  by  Arnold,  in  a  case  of  general  oon- 
graital  ichihfosts. — ^B.] 

AAr  tQiDora  are  nol  of  freqneut  occurrence  In  the  eyelidis;  ther  may 
ftamllr  bt  nadity  recognized  bv  their  smooth,  circumscribed,  somewhat 
Mmlatoa  lbfiti»  and  are  firm  and  elastic  to  the  toucb.  Their  progrss  ia^  as 
a  rulfi.  extreoielT  alofw,  aod  they  can  be  readily  removed. 

In  rare  Inalanoea^  cttttmenm  4ora#  are  ofasertod  growing  from  the  lid. 
Hm  mij  am  of  the  kind  mhkh,  I  have  etoi,  ocenrr^  iu  a  patient  of  Mr. 

Bowman  at   Moortields,  whoee  httstory 
^  -^  (lor  wiiicii,  as  well  aa  the  drawing,  I  am 

iwlebCed  to  Mr.  Fairlie  Oarke)  waa  a» 
Ibllowe :  J.  H^  ami  7E,  farm  Ial>orer, 
apf»liied  al  MfMRfidda  on  May  18,  1869, 
011  aoonaiK  of  a  bom  growing  tram  Iba 
lower  lid  of  tbo  teft  ere.  It  b^an  aboQt 
tm  months  ago  as  a  small  wart,  and  H 
grwdwallir  lAcivaaed  in  aiie  until  it  baa 
now  rnacbnd  a  lewetk  of  about  an  incb, 
and  is  the  tbidciMS  of  a  citiw-<}iiilL  It 
is  aitnatml  at  tba  oenire  of  the  cilianr 
Wder  of  Ibo  rigbt  lowtr  ltd  -^ ^  ^ 

in  a  ptadiilof  vumn- 
t24V     It  19  of  a  daric  color,  nam 
IT.  excipl  jam.  at  lis  base,  where 

timewi  wilb  tba  akin.     By  ila 

II  it  bea  ^bwmrn  ibe  ejmttd  tliirbUT 

t  a  little.    On  May 

tba  basewicbin  tb«<  Usiite 

cfaV-wuML    Tbaa%mrf  ibtwowdwwabimiabtioectberwiiba  pja^ 

On  lUr  38lb  d»  fan  and  Itga- 
dieeldMiQad  frmn  toe  wiiinal,  cured* 
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!fi5!lh?^SiiRrkabIe  case  is  reported  by  Dr.  Henry  Bhaw,^  of  the  Massa- 

►hust-tta  Eye  and  Ear  lufirrnary.     The  nnxn  was  litty-six  years  of  age,  and 

;he  hnrn,  whicii  was  situated  on  the  right  lower  lid,  atLaiued  a  length  of  one 

id  rhree-fuurths  inch,  its  circumference  at  ita  base  being  one  aud  seven- 

}i&  inch  ;  it  wa«  curved,  and  looked  like  the  beak  of  a  bird.     Dr.  ^haw 

wl  it  with  success. 

£nithciial  mnc^r  is  almost  the  only  malignant  tumor  which  occurs  pri- 

tardy  in  the  eyelids,  for  the  other  forms,  such  a^^scirrhus,  medullary  caucer, 

|«tc.,  nrc  generally  ouly  secondarily  met  with  in  this  situation. 

Epithelial  cancer  shows  itBclf  rno^st  frequently  in  the  lower  eyelid,  and  near 
ptlie  out^r  canthus.     [It  is  of  three  kind^:  the  t^uperficial,  the  deep,  and  the 
uatoufi;  and  it  ia  said  that  these  are  all  different  stuges  of  the  same 
— H.]     It  occurs  generally  in  persons  above  the  age  uf  forty,  or  even 
ill  Uitiie  much   more  aged,  being  rarely  met  with  in  youthful  individuals. 
\i  th»>  oiit^-et,  the  di^eane  afisumca  the  appearance  vt'  a  small,  circunrsctibcd, 
f\  ited  induration,  hiiuuted  at,  or  close  to,  the  edge  of  the  lid,  and 

a  wart  or  a  aunxW  tluckined  crust.     It  is  covered  by  healthy- 
loakitig,  uuinflanied  t*kin,  antl  a  few  varicoi*e  vet^elB  are  |>erhaps  seen  to  \mBS 
.ver  i*f  at-ar  it.     Tlie  surface  ui'  the  little  ikmIuIc  often  looke  rough  and  t^caly, 
Ls  if  the  cuticle  were  thickened.     It  may  remain  in  this  condition  for  a  \ety 
[}otig  j)criod,  and  years  may  elapse  before  it  increasea  materially  in  size,  or 
|lH'rntiics  ulcerated.     On  this  account,  and  from  itfi  being  quite  painlet^s,  it  is 
r»f)eu  entirely  disregarded  by  the  patient,  who  supposes  it  to  be  Bimjjly  a 
When  the  disease  occurs  in  the  s^kin  over  the  lachrymal  sac,  it  has 
^lyccn  misitaken  for  dacryocyj^titis.     Thus  Mackenzie  mentions  one  iuslunce, 
in  iihich  the  patient  culled  to  have  a  style  introduced,  and  another,  in  which 
1  nrtonlly  been  worn.     But,  sooner  or  later,  it  gradually  aud  almost 
i»til>ly  increases  somewhat  in  pize,  creeping  along  the  edge  of  the  lid 
iiij.l  i_'  a  lengthened,  ovoid  ghape.     Its^  surfiice  becouies  broken  and 

exi  lid  a  thin  grnyish-yellow  discharge  exudes  from  it,  which  hardens 

up«jn  it  in  tho  form  of  dark  rough  crusts.  Then  ulceration  sets  in,  ami  the 
ItiOior  tlowly  spreads  in  circumference  and  depth,  the  edges  of  the  ulcer 
being  stome\\ha!  elevated,  and  studdcti,  perhaps,  with  a  few  palish-red  tuber- 
cles, which  raj>idly  form  again  if  abscised.  The  8kin  around  the  tumor  is 
bm  little  thickened,  swollen,  or  di&colured,  and  this  distingtiishee  the  disease 
from  lupuH.  and  also  from  a  syphilitic  ulcer.  Moreover,  the  filowness  of  ita 
gn)Wlh  and  the  hiatury  of  the  case,  would  prevent  its  being  mi!?taken  for  the 
Jiiitir.  When  the  ulceration  se'ts  in,  the  pain  increases,  but  seldom  to  any 
eunj<tdtrmble  degree,  nor  is  it  of  a  very  acute,  lancinating  character;  but  if 
nerves  are  exposed  by  the  ulceration,  the  patient's  Buffering  will,  of 
be  much  augmcuted.  Tlie  discharge  is  of  a  yellowish  color,  hiatthy 
tid  free  from  fetor.'  Bometimes,  the  ulcer  may  become  tern  po- 
ized, either  comjiletely  or  in  part,  and  then  remain  apparently 
certain  time;  tut  soon  a  breach  of  surface  again  occuns,  and 
rlon  sets  in.  In  time,  the  ulcer  invades  the  lid  more  and  more, 
fpr  !nng  its  surface  and  extending  deeply  into  its  structure,  until  it 

mi*  vvny  completely  through  its  whole  thickne^^,  and  appear  on  the 

oor  I  surface;  thiaice,  jwrhapei,  extending  to  the  orbit.     If  the  lidn 

are  .  .  ;, id,  the  eyeball  will  be  expose<i,  and  suppuration  of  the  cornea 
may  eoBiie,  Qceonjpanicd  perhaps  by  loss  of  the  lens  and  a  considerable  por* 
tlou  of  ihe  vitreous  humor,  and  followed  by  atrophy  of  the  globe.     Mac- 

•  **  Tk^ton  Mod-  uid  Surg.  Joumnl,"  IWW,  Feb,  IL 
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kenzie*  has  witnessed  the  most  excraciatmg  pain  ensuing  upon  implication 
of  the  eyeball,  or  when  the  ulceration  affected  the  infra-orbital  and  supra- 
orbital nerves.  The  disease  may  also  extend  to  the  face,  finally  opening  into 
the  mouth.  The  veins  which  pass  over  the  ulcer  often  give  way  and  cause 
verv  considerable  hemorrhage. 

The  cause  of  the  disease  is  frequently  dubious,  but  sometimes  we  are  able 
distinctly  to  trace  its  origin  to  some  injury  or  blow,  or  the  existence  of  some 
prohmged  course  of  irritation. 

If  the  disease  is  moderate  in  extent  and  circumscribed,  so  that  there  is 
hope  of  entirely  removing  it,  the  treatment  by  extirpation  is,  I  think,  as  a 
rule,  the  best ;  care  bein^  taken  to  carry  the  incisions  through  the  healthy 
integuments,  for  fear  of  leaving  any  of  the  morbid  tissue  behind.  This  in- 
cision b  gv^nerally  made  of  a  V-shape,  and  sufficiently  large  to  include  all 
the  diseased  pirtion  within  it.  The  edges  of  the  wound  should  be  brought 
together  with  tine  sutures;  or  if  the  loss  of  substance  is  considerable,  a  plastic 
operation  should  be  performed,  and  the  skin  brought  from  the  temple  or 
cheek.  Mackenzie,  however,  prefers  to  make  a  semilunar  incision,  and  to 
allow  the  wound  to  heal  by  granulation.  It  must  be  admitted,  however,  that 
even  when  the  operation  has  been  followed  by  a  firm  cicatrix,  and  the  dis- 
ease has  appeared  to  have  been  cured,  after  a  time  a  relapse  has  taken  place, 
and  hence  the  treatment  by  escharotics  and  other  agents  has  been  strongly 
recommended.  Potassa  fuSa  and  the  chloride  of  zinc  paste  have  been  espe- 
cially used  as  caustics.  >[aekenzie'  strongly  recommends  the  sulphate  of 
zinc  for  this  purpi>3e.  The  water  of  crystallization  of  the  sulphate  of  zinc 
having  been  driven  off  by  heat,  and  the  residuum  reduced  to  a  fine  powder, 
he  mixed  it  with  a  little  glycerine,  so  as  to  form  a  thick  tenacious  paste,  and 
on  the  point  of  a  bit  of  stick,  applieii  it  over  the  scab  and  the  hard  edges  of 
the  ulcer;  the  part  being  then  covered  with  a  bit  of  dry  lint.  This  treat- 
ment was  n^()eateil  two  or  three  times,  and  produced  a  firm,  healthy  cicatrix, 
and  apparently  an  exot^llent  cure. 

Dr.  BroadlxMitV  treatment  by  injection  of  acetic  acid  (one  part  of  strone 
acid  to  alv>ut  four  of  walor^  may  also  l>e  tried,  and  has  proved  verv  successful 
in  the  hands  of  several  disiinguishe*!  surg\Mns,  amongst  others,  ilr.  Power,' 
IX*  \\\vkor,*  etc.  Dr.  Althaus*  tn»atmont  by  electrolysis  may  likewise  be 
irie^i.  boinir  quite  frtx*  from  any  \\A\n  or  discomfort.  Mr.  Bergeron*  recom- 
roentls  the  iutt^rnal  and  Kn^al  use  of  chlorate  of  pi>tash. 

[lV?tter  results  are  obtainoii  frv>m  slidiuir  tlajics  than  by  the  methods  of 
transplantatiim  of  tla}is  oniinarily  in  use.  The  epithelioma  or  diseased  tissue 
is  i<y  bo  riMUv^vcii  by  a  fournvrnonxi  or  nvtauirular  excision.  Then  if  the 
sliiiiu};  tlap  is  to  c  ^me  fri^m  the  nosk\  horizMUal  incisivnis  are  to  be  made 
thnmjrh  the  skin  over  the  ni^\  inclosing  a  flap  of  skin  broad  enough  to 
i>n*or  the  dofivt  in  the  lower  lid.  This  is  to  be  di^^ected  up  and  made  to 
slide  lorwaril  until  it  moots  skin  on  tho  other  side  of  the  defect,  to  which  it 
is  to  Iv  iinittHi.  If  tho  tiap  is  to  slide  ti\>m  tho  temple,  the  incisions  are  to 
W  made  t^»wanls  tho  n^cion,  tho  upivr  ono  InMug  a  prolongation  of  the  ex- 
lonKil  o^inthiis,  and  the  lowor  i^no  divorjiinc  fn^n  it  Si>mewhat  downward. 
S»inti!:ius  Noih  fl:i;*>  nr^^  mado  to  slido  tow.irds  oaoh  other.  This  mode  of 
t^H  nuinj  h.is  bivii  p^:lotix^^  quito  o\ton>ivoly  in  this  o^mntry  by  Knapp, 
No\i<,  Aiu\  i^ihor>.  '  Six^  "  An^h.  tur  i^phthsd..*'  xiii.;  '*  Arch,  of  Ophth.  and 
ih.^l./  i.  1  and  2.       A  iuiHiitioaii«ui  of  this  ojvration  has  boon  practised  by 

I>.^. :.-,-  .  f  \\u  Kv.       *\h  .>!  I  .  rr  •      K    L  O.  H.  Rvp.,-  ii.  5. 

•   IV    Wtvkir     •  M«l.iil.«-^  til--.  Yruv.     1\1  txl;t>on    .    *'>\\» 


TUHORS    OF    THE    EYELIDS.  95 

Noy€8,  of  New  York,  for  the  purpose  of  remedying  defects  about  the  inner 
portion  of  the  lower  lid,  and  which  succeeds  very  well  in  some  cases  of  epi- 
thelioma. It  consists  in  sliding  the  whole  cheek,  together  with  the  remam- 
ing  portion  of  the  shortened  lid,  inward  and  upward.  Its  advantage  over 
the  other  operation  by  sliding  flaps,  is  that  the  necessary  incisions  are  not  so 
conspicuous.  The  flap  does  not  slough ;  it  lies  in  perfect  coaptation  and  is 
fully  adequate  to  cover  any  defect.  One  of  the  incisions  runs  perpendicu- 
larly downward  in  the  furrow  alongside  of  the  nose,  as  far  as  the  ala  nasi, 
and  the  other  one  is  made  horizontally  outward  across  the  temple  towards 
the  ear,  a  varying  distance  in  diflerent  cases.  It  is,  in  short,  a  bucco-tem- 
poral  flap  instead  of  a  naso-buccal  flap.  (See  "Trans.  Amer.  Ophth.  Soc," 
1879.)— B.] 

/Sarcoma  and  carcinoma  of  the  eyelids  are  extremely  rare  affections. 
Hirschberg*  describes  a  case  of  small-cell  sarcoma  involving  the  lower  lid, 
in  which  the  tumor  reached  the  size  of  an  apple,  and  was  removed  by  him 
together  with  the  eyeball.  [Sarcomatous  tumors  which  originate  in  the  orbit, 
however,  frequently  involve  the  lids  in  their  progress.  Primary  sarcoma  of 
the  lids  mainly  occurs  in  childhood  or  youth,  and  begins  as  an  cedematous 
swelling  beneath  the  movable  skin.  It  is  elastic,  grows  rapidly,  and  soon 
infiltrates  the  interstitial  tissue  of  the  orbicular  muscle.  A  case  of  inelastic 
sarcoma  of  the  lid  has  been  reported  by  Gibson  ("  Phil.  Lancet,"  No.  2, 1851 ) ; 
and  a  case  of  cysto-sarcoma  by  Daucher  ("Allg.  Wien.  Med.  Zeit.,"  1859). 
During  the  last  few  years  several  cases  have  been  reported,  among  them  two 
by  Samelsohn  and  Schirmer.  Prout  has  reported  an  interesting  case  of  sar- 
coma of  the  tarsus  and  conjunctiva,  in  a  young  girl,  which  involved  the  lower 
lid.  The  growth  was  removed  without  difficulty  from  the  conjunctival  sur- 
fiice  of  the  lid,  and  on  examination  proved  to  be  a  round-cell  sarcoma  of 
the  tarsus  and  conjunctiva  with  admixture  of  club-shaped  or  cylindroid 
cells.  Portions  of  the  growth  had  undergone  extensive  amyloid  degenera- 
tion. In  places  the  epithelium  of  the  conjunctiva  was  very  much  thickened. 
(See  "Arch,  of  Ophthalmology,"  viii.  1,  pp.  73-78.)— B.] 

Rodent  cancer  of  the  eyelids  generally  commences  by  a  small  mole  or 
pimple,  which  has  existed  perhaps  for  many  years,  beginning  to  itch  and 
becoming  somewhat  tender  to  the  touch,  and  then  a  breach  of  surface  occurs, 
which  becomes  covered  with  a  scab.  Gradually,  the  solid  pimple  increases 
in  size  and  involves  the  healthy  structures,  and  the  central  crack  assumes 
the  appearance  of  an  ulcer.  The  margin  of  the  latter  is  indurated  and 
broad,  but  is  c^uite  free  from  tubercles,  and  there  is  but  very  little  inflam- 
matory congestion.  The  solid  growth  slowly  spreads  to  the  adjacent  struct- 
ures, advancing  in  depth  as  well  as  in  circumference,  and  without  any 
regard  to  difference  in  the  tissues;  although  there  is  a  considerable  differ- 
ence in  the  rate  of  progress  in  the  various  tissues,  the  skin  always  yielding 
most  rapidly.  The  disease,  as  a  rule,  only  after  the  age  of  fifty,  produces  no 
cachexia,  and  but  little  pain,  and  is  never  followed  by  enlarged  glands  or 
deposits  in  the  viscera.  With  regard  to  the  prognosis,  it  is  favorable  if  the 
disease  is  seen  at  an  early  stage,  while  complete  removal  by  the  knife  or 
escharotics  is  possible.  Its  progress  is  the  more  rapid,  ard  the  tendency  to 
return  the  more  marked,  the  younger  the  patient.  When  the  disease  occurs 
in  the  evelids  it  is  best  to  excise  it,  and  to  fill  up  the  gap  by  transplantation 
of  the  stin,  for  in  this  region  the  use  of  a  very  powerful  escharotic,  such  as 
the  chloride  of  zinc  paste,  is  generally  not  advisable.  If  excision  is  not 
practised,  it  is  therefore  better  to  employ  some  other  caustic,  such  as  nitrate 

>  "  Knapp'8  Archiv,"  2,  1,  229. 
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of  siiTer^  nitric  acid,  or  acid  nitrate  of  Tiiercury.  To  relieve  the  pnin  o^^| 
apfiUcation  of  the  latter,  the  jmrt  ^liauld  be  pninted  itumediately  aflcrwai^| 
with  colUxiion'  (Nayler). 

[A  tew  cases  i>fadenotna  of  the  lids  have  been  reported.  They  grew  near 
tibe  ed^  of  the  lid,  ulcerated  aud  developed  fistulous  tracts.  The  surround- 
ing intiltration  was  extensive.  A  microscopical  examination  showed  a 
■eoplftstlc  growth  of  epithelial  tube:*  with  sparse  anastomotic  couneetiona* 
In  a  case  reported  by  Nettle^ship  (*'R.  L.  O.  Ump,  Kep.,"  vii.  2)  the  tumor 
was  afl  hirgc  aa  a  raspberry,  projected  both  from  the  outer  and  inner  surfaces 
of  tlie  lid,  was  solid  throughout,  and  its  cut  surface  did  not  bleed.  Sections 
flhoweii  it  to  be  composed  of  numerous  glurid-folliclea  with  secondary  pouches, 
and  an  overgrowth  of  tJie  connective-tissue  elements  of  gland  etructurtss, 

Ntiiroma-fibrUlare  of  the  lid  ia  mentioned  by  Billroth  as  congenital.  He 
removetl  a  tumor  from  the  upper  lid  of  a  boy  &tix  years  old,  which  extended 
upon  the  temple,  and  was  very  sensitive  to  the  touch.  It  was  removed  with 
dilficulty,  and  showed  on  examinaLion  nodular  branched  cylinders,  in  the 
iixts  i^^  which  were  the  remains  of  «mall  uerve  branches.  Bruns  has  de- 
scrtbeil  three  such  cases.     (**Gracfe  u.  8uemiach,  liandh./'  iv,  p.  423.) 

Amtjlmd  dufjett^nUion  of  the  taraus  lias  onlv  been  reco^nixed  of  late  years. 
One  of  the  first  to  call  attention  to  it  \mi6  \  ogel,  who  observed  it  in  a  case 
of  enormous  infiltratiim  of  the  lid  with  great  thickoningof  the  walls  of  the 
vessels.  The  application  of  iodine  and  sulphuric  acid  proved  the  existence 
af  amyloid  disease.  The  symptoms  are  very  chanicterisilc:  enormous  thick- 
ening aud  elongation  of  the  lida.  which  are  very  httnl  and  cannot  be  everted ; 
the  absence  of  all  signs  of  inflammation  in  the  external  j4iin,  which  usually 
remains  freely  movable;  entire  absence  of  pain,  and  steady  growth  of  the 
disease.  Bull  has  reported  an  interesting  case  of  amyloid  iuiiltratiun  of  the 
lid,  in  which  the  disease  began  in  the  orbit,  and  eventually  spread  to  the 
brain  and  caused  death.  Both  lids  were  involved  to  an  extreme  degree,  and 
a  piece  being  excised  and  examined  proved  the  ease  to  be  one  of  amyloid 
degeneration.  ("Trans.  Amer.  Ophthal.  Soc,"  1878.)  Von  Hippel  has  an 
interesting  article  upon  the  subject,  based  upon  the  careful  examination  of 
ono  case  (see*'Archiv  fiir  Ophthal.,"  xxv.  2 )>  and  Mandelstamm  has  also 
reported  sonte  observations  upon  the  subject, bused  upon  cai^c^i  ('*  Archiv  fUr 
Ophthal.."  XXV.  1).  In  PruuL's  case  of  sarcoma*  which  had  undergone  amy- 
loid degeneration,  tlie  latter  was  most  exteur^ive  in  the  interior  of  the  tarsus, 
finally  crowding  out  entirely  the  sarcoma  cells.  In  this^  region  of  pure 
amyloid  intiltration,  the  vessels  were  marc  numerons,  and  the  walls  of  the 
smaller  arteriei*  and  capillaries  j^howed  well-marke<l  signs  of  infiltration,  the 
internal  one  being  the  Hrs^t  atfected.  Tlie  connective  tissue  in  the  vicinity 
was  also  involved.     (**  Archives  of  Ophthal/'  viii.  l.j 

Lujftt4  has  been  met  with  in  the  eycHils  as  a  secondary  growth  from  the 
neighboring  parts  of  the  face.  It  sometimes  extends  with  great  rapidity 
aluug  the  etige  of  the  lid,  which  leads  to  marked  shrinking  and  cicatrisation 
of  tlie  lidj  with  sometimes  anchyloblcpharon,  aud  sometintes  cctrupium. 

Lrpra^  or  KUphantia^U  (invrornm  of  the  eyelids,  has  been  frequently 
olT^ervi'd  as  the  tii^st  symptom  of  the  disease.  Bull  antl  Hansen  have  ob- 
srrveii  a  large  number  of  cases  of  lepra,  and  among  the  lirst  symptoms  noted 
A  \%y^  "d"  the  eyebrows,  and  the  fornuition  of  noduIoH  in  the  lids,  with  b:«ss  of 
the  lnf.!ies.  These  nodules  may  reach  the  size  of  a  hnzebuut,  are  brown  in 
color,  and  lie  in  the  skin,  or  just  beneath  it.    The  cellular  inlikration  belong* 

*FnT  udmirobU'  dwription*  of  thb  di«eiis<»|  in<l«  Mr.  Moore*«  work,  "On  R<id«nt 
CaT>r»^r,'"  ami  Mr.  lIui<?liin»on'»  ♦•Clinicwl  Kvpcjrt  on  Kocieiit  Uleeri"  "M«xi,  Tlnitf 
and  Guftcttv,"  lt»tW,  vul.  ii. 
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alone  to  the  vessels,  and  may  obliterate  them.  The  nodules  ulcerate  on  the 
surface  or  break  down  in  the  centre,  but  there  is  rarely  any  suppuration. 
Ectropium  is  the  final  result.  These  nodules  may  be  extirpated  early  in  the 
disease,  but  when  ulceration  has  once  begun,  it  is  useless.  (''The  Leprous 
Diseases  of  the  Eye,"  1873.) 

Cyfticerei  have  been  found  in  the  cellular  tissue  of  the  upper  and  lower 
lid,  and  even  between  the  bundles  of  fibres  of  the  orbicular  muscle.  The 
skin  is  freely  movable  over  the  tumor,  and  there  are  no  signs  of  inflamma- 
tory irritation.  They  are  to  be  removed  by  excision.  ( "  Graefe  und  Saemisch, 
Handb.,"  iv.  p.  433).— B.] 

8.— [ANGIOMA— B.]--N^VirS  MATERNUS  (TELANGIECTASIS). 

{^Angtomata  occurring  in  the  eyelids  include  cavernous  tumors,  as  well  as 
telangiectasise.  The  former  are  rare,  not  congenital,  but  appear  in  child- 
hood or  youth,  and  may  involve  the  entire  lid,  which  is  markedly  swollen, 
bluish-red,  and  drooping. — B.] 

The  telangiectatic  tumor  is  more  frequently  met  with  on  the  eyelids,  and 
may  vary  considerably  in  size  and  appearance.  Its  surface  may  be  smooth 
and  even,  or  granulated,  and  parhaps  divisible  into  two  or  three  distinct 
portions.  The  color  also  varies  from  a  light  scarlet  to  a  dark  bluish-red  or 
purple.  Nsevi  may  be  quite  superficial  and  confined  to  the  skin,  or  extend 
deeper  and  implicate  the  subcutaneous  tissue,  perhaps  to  a  considerable 
extent.  They  have  also  been  divided  into  an  arterial  or  active,  and  a  venous 
or  passive  form.  The  former  are  firm  and  distinctly  pulsatile  to  the  touch, 
and  cannot  be  emptied,  except  the  vessels  which  supply  them  are  compressed 
(Mackenzie).  The  venous  are  sofler  and  more  elastic,  and  can  be  easily 
emptied  by  pressure.  On  the  patient's  stooping  down,  the  nsevus  rai)idly 
swells  up,  and  becomes  dark  and  very  tense. 

The  nsevus  is  almost  always  congenital,  and  may  gradually  increase  up  to 
a  certain  point,  and  then  remain  almost  stationary,  or  else  it  may  sponta- 
neously diminish  in  size,  and  slowly  disappear,  without  leaving  a  trace 
behind. 

Various  modes  of  treatment  have  been  recommended  for  this  disease.  Of 
these  the  best  are,  I  think,  the  application  of  threads  soaked  in  perchloride 
of  iron,  the  various  forms  of  ligature,  and  electrolysis.  Injection  of  the  per- 
chloride of  iron  is  excessively  dangerous,  and  several  cases  of  instantaneous 
death  have  been  recorded,  hence  it  is  far  wiser  to  traverse  the  tumor  in 
different  directions  with  threads  dipped  in  perchloride  of  iron,  and  to  allow 
them  to  remain  in  for  a  few  days.  The  subcutaneous  ligature,  either  in  a 
figure-of-eight,  or  circular,  also  proves  very  successful.  If  the  tumor  is  con- 
siderable in  size,  and  divisible  into  several  portions,  one  of  these  may  be 
taken  at  a  time,  and  the  operation  repeated  several  times.  De  Wecker* 
transfixes  the  base  of  the  little  tumor  by  two  needles  crossed  at  right  angles 
(-(-)»  and  then  firmly  strangulates  the  base  with  a  thread  passed  beneath 
the  needles. 

The  application  of  electrolysis  to  these  nievi,  appears  to  me  to  be  very 
serviceable.  Dr.  Althaus,'  to  whom  we  are  indebted  for  the  iiitroducti(m  of 
this  mode  of  treatment,  has  found  it  very  successful,  and  narrates  a  ctise  in 
which  a  nssvus  of  the  eyelid  (in  a  patient  of  Mr.  White  Cooper)  was  rapidly 
cured  without  leaving  any  trace  behind.     The  great  advantages  of  electrol- 

*  De  Wecker,  "  Maladies  dos  Yeiix,"  2d  edition,  i.  0').'?. 

*  Vide  Dr.'  Althaus'  intere.Hting  work  on  "  Electrolysis." 
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7>H  arfr,  rhat  le  !.-«  rVf^  rrm  ail  pain  and  'ianger.  an*l  chac  it  docs  ik>c  kmve 
an/  -oar  'ir  'lL-risrirnm*:nt, 

<mi  .an./-piin':tJir«>  ha»  al.-**!  hitfren  reotjinm»rn«iefL  [Tht  m«dK>i  mmy  be 
<%rr*f.ioy»-ii  wh*rr*-  tK*?  aniri'irr.a  U  n-^c  vrrv  iargvi.  a^  it  f«iiuc«»  the  eicatriza- 
tu.n  7',  a  rr.inirriiirr..  h^it  riianv -^f  the*  naevi.  an-i  even  the  larzer  aDgiomata, 
can  rif:  ^'Xtirpat^ni  hy  the  knirr.  mrt  beinz  taktrn  bj  a-^^  D^maLrre^'  iHi-clainip 
or  or.h^r  ^i>ncrivancir  t'/r  ci^nLnnlmi;  ch*^  blo^i-euppij.  4~f«nt*raliT  spemking, 
l«fe«  'letJirir*iT.y  reftuirs  from  the  use  -if  the  knire  than  from  cau$tics  or  the 
jraivan'*-«-aijtrrv.  fCnapri'-  IM-torceps  are  b^rtter  than  I>i:snarres\  for  they 
^'.*r  rfi'T^r  -fiarre  t'.r  ofitrratinir.  Atirr  the  tum-jr  ha^  been  excLsed  and  the 
^3iv;:v  wajfh»Hl  .Hit,  a  ^ar^-tm  apc»li':ati"n  --t'  pins  an«i  twi*teii  sacares  will 
alm'.<  a;«av-  anr«r:-t  :h*:  hrmorrha^K.  an«i.  ir'ani,  it  can  always  be  c«>ntrulled 
by  rh*r  .i»l-'larrip.  :?►:*:  a  pa[;*:r  by  Knapp  in  '•Aroh.  «.f  Ophthal^"  liL  3 
an'l  i,  S*-  al.-M,  a  pafi^-r  by  th«r  K«iit«^r  in  the  "Trans.  Amer.  Ophth.  I^?oc.." 
I><^«>,  an*^!  ••  »w  V.,rk  M'i^i.  Journ.."  September.  !>»>«>. ^ — B.] 

-rf'AK.\LV>r-  '>F  THK  LP:VAT«-R  PALPEBR.E  SUPERIORIS.— B.] 

_PTt»<IS. 

In  thi^  afffrction  the  up[jer  eyelid  drxipe  down.  s«j  that  the  palpebral  aper- 
trjr<:  i.^  ^rr^ratly  narrowed,  aotl  the  ci>mea  mure  or  lea?  covered,  the  patient 
^^'^in^'  ijiiabi«:  by  a  voluntary  etiort  to  raUe  the  lid.  In  the  chapter  upon 
t\tf:  f'aralyti/:  Atr»:r'ti«»n.-  of  the  Mus^.'Iejj  of  the  Eye,  it  will  be  mentioned  that 
ptoMi>  i.<*  a  fn-'jiient  .^ympt'im  in  paralyais  of  the  third  nerve,  on  acc«>unt  of 
ih*-  Ur,nh/r  ftfUft^J/np.  jruptrlori/f  l»eing  i:upplieil  by  this  nerve.  In  complete 
[^aralyjti?*  of  the  third  nf:rve  we  tind,  besides  the  ptuei^,  that  on  lilting  the 
eyrlid,  th^  *;ye  i?t  irnrnovable  in  all  directi<»ns  except  outwards,  and  slightly 
dovinviHrd-'  and  outwanlr,  that  the  pupil  is  dilated,  and  the  accommodation 
jmnilyz/d.  Th':  pfori-  may  be  jpariial  or  complete ;  in  the  former  case,  the 
ijpp*r  lid  ^an  ^till  1k:  fom<:whjit  lifted,  and  does  not  dro«jp  to  the  full  extent; 
in  th^-  latNrr,  it  \i'AU\r^  down  immovably,  ami  has  M  be  lifted  up  by  the 
a.--i.-f>in'''  of  til*-  fin;:fr.  The  jmlpebral  ai»erture  may.  however,  be  some- 
what widtn'd,  and  \\\*'  uji^kt  lid  rlighily  tlevatel  by  the  relaxation  of  the 
orbi'iilari.-*  and  th*-  ruiitraftinn  of  th<r  frontali.-?  niusclt;.  The  causes  of  paral- 
y.-I-  of  rlif  fliird  n*rvf:  will  be  m«:ntioneil  further  ou.  and  I  need  not  here 
roii-i'N-r  r Ik  III.  It  mii-t  br-  .-taie<i,  however,  that  in  some  rare  instances  the 
brari'-li  to  t.h*-  U-vator  palp'bra-  may  be  alont*  implicatiil,  owing  to  its  direct 
foiiij.p  -.-ion  by  an  ♦:x*>i'..-iri,  mnior.  He,  the  other  branches  of  the  third 
n<rv«-  f»iiri;r  un:d!i<'t<-d.  Or,  aj:ain»  some  traumatic  lesion,  implicating  the 
n<TV»"  or  lb*-  u\\\rii'\*'  it.-<-lf,  may  b<f  th«-  cause.  Pti>si8  may  also  occur  inde- 
\u\\<\tu\\\  of  aiiv  paralytir  aH'crti'tn,  b<in;;  diif  to  some  want  of  development 
or  'oiii/'-iiital  in.-iitfi('i(  nry  of  the  levator  |ial()ebne,  which  coexist?  soine- 
tiim-  with  ipi'-antliii^.  Or  it  may  remain  after  the  jrreat  swelling  of  the 
ii'i  ;in<l  liv)M  riiophy  of  the  runjiinctiv:!  acrompanyiu^  purulent  or  granular 
o{.b!|i;i|iiiia.  fli<'  I«-varor  not  bi-inL'  siifficifntly  strong  to  overctmie  the  weight. 
A  "  ri.im  t\^■'J\■^^^'  of  pto.-i:-  '\<  also  som<'tim«s  observed  in  aged  people,  if  there 
i-  ;i  /I'Jit  -ii|i'r;iliiiFMlaiu-^'  of  Ha'-eid  skin.  an<l  the  levator  palpebral  is  at  the 
-;«Mi«    tiriti-  -'»Mi»-w  hat  vs'-ak. 

An  Mill  [< -nii;.'  I'.nn  '.f  partial  and  .-lowly  <U  velopod  pt<>sis  is  occasionally 
oil-  i-.i.,|  ill  ji.liilt-;  it  i-  a<rM,iiipani<d  by  inyosis  of  the  same  eye,  and  there 
i-  an  I  iiiin-  jili-'inc  iil"  paralvr-i-  of  any  of  the  other  muscles  supplie<i  by  the 
'Imi'I  im  r\i-.      Il'irh' r'  nriipl.-^  an  int«restin;f  instance  of  this  kind,  in  which 

>  ••  Kl.  MnimNM  .■    .Jiilv,  IKOy. 
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there  was  also,  during  auy  excitement,  marked  increase  in  the  temperature 
and  redness  of  the  corresponding  half  of  the  face,  which  stopped  exactly  in 
the  median  line ;  this  side  of  the  face  being  also  quite  free  from  any  perspira- 
ticm.  The  eye-tension  was  slightly  diminished.  He  considers  that  this  form 
of  ptosis  is  evidently  due  to  paralysis  of  the  plain  muscular  fibres  of  the 
upper  lid,  which  are  supplied  by  the  sympathetic,  thus  forming  the  opposite 
oondition  to  the  retraction  of  the  upper  lid,  which  is  met  with  in  exophthal- 
mic goitre,  and  which  is  due  to  irritation  of  these  fibres. 

The  ireatmeiit  must  be  varied  according  to  the  cause  of  the  affection.  If 
it  be  due  to  paralysis,  the  general  line  of  treatment  laid  down  in  the  chapter 
UDon  the  Paralytic  Affections  of  the  Muscles  of  the  Eye  must  be  followed, 
Electricity  often  proves  of  considerable  benefit.  But  if  the  disease  resists 
all  these  remedies,  recourse  must  be  had  to  operative  interference.  In  those 
caseB  in  which  the  ptosis  b  simply  due  to  an  over-abundance  of  hypertrophy 
of  the  skin,  a  horizontal  fold  of  the  latter,  parallel  to  the  edge  of  the  lid, 
should  be  pinched  up  with  a  pair  of  forceps  and  excised,  the  edges  of  the 
wound  being  united  by  fine  sutures. 

The  attempt  has,  moreover,  been  made  by  Bowman  and  Von  Graefe  to 
bring  forward  the  insertion  of  the  levator  palpebrse,  and  thus  augment  its 
power,  on  the  same  principle  upon  which  the  insertion  of  some  of  the  ocular 
muscles  is  sometimes  brought  forward.  But  the  results  were  not  favorable. 
Von  Graefe^  has  more  lately  devised  the  following  operation:  A  transverse 
incision  is  made  through  the  skin  of  the  upper  lid  about  two  and  a  half  lines 
from  its  free  margin,  and  extending  the  whole  length  of  the  lid,  the  incision 
being  made  to  gape  by  a  vertical  traction  upon  its  edges,  and  by  separating 
the  subcutaneous  cellular  tissue  with  a  knife.  When  a  sufficient  breadth  of 
the  orbicularis  has  been  thus  exposed,  it  is  to  be  seized  with  the  forceps,  and 
a  portion  of  about  four  or  five  lines  in  width  is  to  be  excised,  care  being 
taken  not  to  injure  the  subjacent  fascia.  The  incision  is  then  to  be  united 
by  sutures,  which  are  to  be  carried  through  the  skin  and  the  cut  edges  of  the 
orbicularis.  The  effect  of  this  operation  is  to  cause  a  subcutaneous  short- 
ening of  the  upper  lid,  to  weaken  the  action  of  the  orbicularis,  and  thus  to 
assist  that  of  the  levator.  If  the  length  of  the  lid  is  increased,  Von  Graefe, 
after  having  finished  the  transverse  incision,  makes  a  second,  having  its  con- 
vexity upwards,  so  that  a  shortening  of  the  skin  may  be  combined  with  the 
subcutaneous  shortening  of  the  lid. 


10.— PARALYSIS  OF  THE  ORBICULARIS  PALPEBRARUM. 

In  this  affection  we  find  that  the  eyelids  cannot  be  completely  closed,  on 
account  of  the  inefficient  elevation  of  the  lower  lid,  so  that  a  chink  of 
varying  size  exists  between  the  two  lids.  By  a  strong  effort  of  the  will,  the 
patient  may  succeed  (more  easily  if  the  other  eye  is  closed)  in  almost  shutting 
the  lids  b^  the  relaxation  of  the  levator  palpebrae.  The  wide  gaping  of  the 
eyelids  gives  a  peculiarly  staring  appearance  to  the  patient,  and  is  termed 
lagophthalmos.  The  paralytic  lagophthalmos  is  present  even  during  sleep, 
and  resists  the  action  of  reflex  irritants  applied  to  the  conjunctiva.  Paralysis 
of  the  orbicularis  is  soon  followed  by  other  symptoms.  There  is  marked 
epiphora,  and  the  constant  flowing  of  teal's  over  the  cheek  soim  causes  irrita- 
tion and  excoriation  of  the  edges  of  the  lids,  upon  which  thickening  and 
evereion  supervene.     The  exposure  of  the  eye  to  external  irritants  (such  as 

1  ''A.  f.  ().."  ix.  2,  r,7. 
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particles  of  dust*  etc.)  soon  prodtiee^s  conjunctivitis  and  superficial  keratil 
fiiding,  perhaps,  in  puuniis  mikJ  Xi^rophthfilmia. 

Thi*  utf'ection  of  the  orbicukris  h  due  to  panilysts  i>f  the  facial  nerve. 
Tht»urhitylaris  may  be  alone  affected,  or  the  paralysis  may  extend  to  several, 
or  all  the  branehei?  of  the  facial  nerve.  It  is  only  very  rarely  met  together 
with  hemijjlegta.  The  causes  of  the  disease  raay  be  ]>eripheral  or  central, 
Ami>ng«l  the  former,  exposure  to  €o!d  air,  damp,  etc.,  is  the  most  frequent. 
It  may  nW*  be  caused  by  direct  pressure  (as  from  a  tumor)  upon  any  part 
of  the  nerve,  or  by  injuries  which  implicate  the  latter.  Amongst  the  eere- 
bml  cause**  need  oidy  be  mentioned  the  presence  fif  tumors, syphilitic  exuda- 
Uon«i,  hemorrhagic  or  purulent  efiusions,  etc.,  and  diflcrent  lesions  situated 
at  the  ba»e  «d*  the  brain.     [DiBease?*  of  the  ear,  the  lymphatic  glands  and 

iiarotid  inland,  nuiy  all  produce  lesions  of  the  facial  nerve.     According  to 
♦Ii  *     '  tacia!    pHralygis  originating  from    le2»ion  of  the  pons  iuvnlvee 

ill,  It  iH  ;  while  if  it  proceed  from  the  cerebral  peduncles,  or  from  the 

«t»itiii^l  ^uutflia,  or  from  progressive  paralysis  of  cranial  nerves,  or  from 
•lllVitiiuiw  of  the  spinal  cord*  the  orbieulfiri&  is  likelv  to  escape.  (See  "A 
*|W«kli^*  i»»  niaea^es  of  the  Eye/'  by  Henry  D.  Noyes,  1881.)— B.]  If  the 
ilW^H«««  i*  <bn'  to  paralyain,  the  treatmeut  Iai<l  dmvn  in  the  article  upon  *'The 
Piimlvti*'  AHtH'tions  of  the  Muscles  <*f  the  Eye"  should  be  pursued.  In 
uidvr  io  ijuurd  the  eyebiill  against  the  effect  of  external  irritants,  we  may 
iiHIHt  U»  kk  flight  extent  two  corresponding  poiuti*  of  the  tarsal  nuirgiua  of  the 

ypi U.I  lower  lid,  and  then  unite  them  by  two  or  three  stitches;  the  eye- 

|)4j  ilkUM  protected  until  the  orbicularis  has  regained  its  power. 
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-  varic!*  much  in  intensity.     In  the  .slighter  forms,  there  may 

ltT»ti«  degree  of  tenii>orary  twitching  and  contraction  of  the 

('!<  ntf  again.     If  the  ailection  is  more  severe,  the  spa^m 

1 1  my  be  **o  great,  that  the  eyelids  arc  firmly  pressed  to- 

ihifct  It  M*  <|uile  impo?!eible  for  the  pttiicnt  or  the  surgeon  tu  open    M 

.  ii  «!i 'ht  ilegree.     The  endeavor  fm-ihly  to  nfn-n  the  eye  is  in-    ^ 

;    uuiy  even  aInioHt   throw  the  patient  into  epile|>tiforra 

HtilKct,  the  (Iist»u8e  is  generally  but  moderate^  but  if  the 

lii^nt  treatment  is  not  lulopleLb  it  graduHlly  increases  in 

,i,ui.  wbicfi  WHS  before  perhaps  only  periotlical,  becomes 

I  he  patient  cannot  ojten  hit<  eye  at  all.     Then  the  other 

f  iti  a  similar  manner,  and  the  muscles  of  the  face,     ■ 

\trcmities,  may  undergo  spiismtidic  contractions.*  I 

H  met  with  in  the  course  of  inflammatory  affeetiona 

irtiva,  or  if  a  ft>reign  bmiy  has  become  lodged  within 

hi  «uch  cases,  it  is  evidently  due  to  a  retlex  neurosis 

,,  of  Home  of  the  branches  of  the  fifth  nerve.     This 

\  rrc  cases  of  hyperesthesia  of  the  retina.     It  is 

wllU  neuralgia  of  the  su]H'a-orbitaI  nerve,  or  of 

i»i ;  I  he  exact  seat  of  these  afiections  being  perhaps 

un  npol  is  found  where  firm   pressure  will   at  once 

lu'  mentiuned,  however,  that  in   some  instances 

.   ..n'  facial  nerve  at  its  exit  through  the  stylo-maa- 

^c  W^'pbarospasm  (Romberg). 

%  '*A.  t  O./^  i.  1,  440, 
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The  treatment  of  the  disease  must  vary  with  the  cause  and  duration. 
Thus  the  severe  blepharospasm  often  noticed  in  the  course  of  corneal  affec- 
tions disappears  with  them ;  or,  if  it  persists,  it  frequently  yields  to  tonics, 
immersion  of  the  head  in  cold  water,  sea  bathing,  and  the  subcutaneous 
injection  of  morphia.  Indeed,  the  latter  remedy  is  often  found  of  great 
benefit  in  the  treatment  of  these  spasmodic  affections.  From  one-sixth  to 
one-third  of  a  grain  of  morphia  should  be  injected  at  the  point  where  press- 
ure will  stop  the  spasm,  and  be  occasi<»nally  repeated.  If,  however,  these 
remedies  fail  to  cure  the  blepharospasm,  and  if  pressure  upon  the  supra- 
orbital nerve  stops  it,  and  enables  the  patient  momentarily  to  open  his  eye, 
this  nerve  must  be  divided.  This  operation  was  first  performed  by  Von 
Graefe,  at  Romberg's  suggestion,  in  a  case  of  intense  blepharospasm  which 
had  supervened  upon  the  lodgement  of  a  foreign  body  in  the  folds  of  the  con- 
junctiva. It  was  evidently  a  case  of  hypenesthesia  of  the  orbicularis  from 
oontusion,  and  was  considered  by  Romberg  to  be  a  reflex  spasm  due  to  a 
pathological  irriiation  of  the  sensory  nerves.  He,  therefore,  advised  the 
aivision  of  the  supra-orbital  nerve,  from  which  recurrent  (sensory)  branches 
are  probably  distributed  t^)  the  orbicularis.  The  operation  proved  perfectly 
successful,  and  has  since  then  been  often  repeated  with  much  benefit  by  Von 
Graefe  and  other  surgeons.  The  supra-orbital  nerve  should  be  divided  close 
to  its  exit  from  the  supra-orbital  foramen,  and,  in  order  to  facilitate  this,  the 
eyebrow  should  be  drawn  well  upwards,  so  as  to  make  the  skin  tense.  K 
tne  nerve  is  not  completely  divided,  the  effect  will  only  be  slight  or  tem- 
porary, and  the  operation  should  be  repeated.  As  this  non-success  may 
sometimes  be  due  to  a  reunion  of  the  divided  ends  of  the  nerve,  some  sur- 
geons have  cut  out  a  piece  of  the  latter.  After  the  operation,  there  should 
be  a  certain  degree  of  anaesthesia  just  above  the  divided  portion  of  the 
nerve,  and  in  the  upper  lid.  The  operation  should  be  performed  under 
chloroform,  more  especially  in  children.  Prior  to  its  performance,  the  sur- 
geon should,  of  course,  try  whether  the  firm  compression  of  the  supra-orbital 
nerve  alleviates  the  blepharospasm,  for  only  in  such  cases  can  we  expect  a 
&vorable  result.  [Subcutaneous  division  of  the  orbicular  muscle  was  recom- 
mended and  practised  by  Dieffenbach,  but  without  much  success. 

Dr.  Mathewson,  of  Brooklyn,  has  proposed  a  method  of  treating  blepharo- 
spasm, which  has  been  sometimes  employed  for  the  relief  of  ptosis.  A  slender 
band  of  rubber,  about  one  line  broad,  half  a  line  thick,  and  an  inch  long,  is 
to  be  attached  bv  one  end  to  the  surface  of  the  upper  lid  near  its  lower 
edge,  at  the  micldle  of  its  horizontal  length ;  a  strip  of  isinglass  plaster, 
notched  so  as  to  adapt  itself  accurately,  is  applied  across  the  band,  and  the 
whole  is  covered  with  collodion  and  allowed  to  dry  till  firmly  adherent. 
The  band  is  then  to  be  stretched  upward  to  an  inch  and  a  half,  .so  as  to  ele- 
vate the  lid  moderately,  and  fastened  to  the  forehead  in  the  same  way,  and 
to  be  kept  in  place  until  the  blepharospasm  is  overcome.  The  size,  length, 
and  tension  of  the  band  mav  be  varied  to  suit  circumstances.  ("Trans. 
Amer.  Ophth.  Soc.,'*1874.) 

Among  the  remedies  for  internal  administration  which  have  been  recom- 
mended in  the  treatment  of  this  disease,  the  most  important  is  coniuni,  a  very 
powerful  and  somewhat  dangerous  drug.  Its  effects  must  be  very  closely 
watched,  and  the  first  dose  should  never  be  more  than  ten  drops  of  Squibb's 
fluid  extract,  repeated  from  three  to  six  times  daily.  The  physiological 
symptoms  will  be  vertigo,  incoordination  of  muscles,  thickness  of  speech. 
The  administration  of  the  drug  must  then  be  stopped,  and  at  this  stage  the 
eyelids  will  open.  Another  remedy,  recommendecl  by  Dr.  Oppenheimer,  and 
suited  to  children  with  strumous  inflammation,  is  the  dropping  of  iced  water 
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upon  the  ex|>«j8ed  eve  every  fifteen  minutes  nr  half  hour.     (See  Noreg,  loc. 
cit.,  (K  146,)— B.] 

Nictitation^  or  iuvoliiutnry  coavul^iv**  tvvitrliiug^  uf  the  eyelids,  is  ocea- 
sioDally  met  with  in  a  varying  deg^ree,  and  is  gonenilly  owing  to  a  reBex 
neurosis  producing  u  spusnicMlic  contrnrticm  of  the  orbieularigi ;  these  twitch- 
ings  following  each  other  in  rapid  succession.  The  atfectinn  may  he  limited 
to  one  eye.  or  involve  hoth,  the  upper  lid  being  more  frequently  implicated 
than  the  lower.  It  is  alvvny*  markedly  increa.s<.<i  by  any  nervousnese  or 
agitation  of  miiul,  ami  is  fretjuently  met  with  in  jx-rsong  in  a  weak,  nervous, 
or  hy.sterical  rHndirum,  It  may  alsM>  be  ilue  tn  some  h>cAl  irritation*  as  an 
inverted  lash,  slight  inflammation  of  the  conjunctiva,  etc-  It  is  sometimes 
observed  in  ea^^c^  of  hypernietropia  in  which  g]asi*ci«  are  not  worn,  and  will 
then  disappear  with  the  removal  •»!  the  cause.  In  nervou:?  and  delicate  per- 
sons, the  general  health  ^liDuld  he  att*M»ded  to,  ait  an»matic  and  slightly 
i*tinujlating  Intion  applied  In  the  lidn,  and  tlie  eye-ihrnclie  Ik*  used.  In  hyper- 
nietropia, the  proper  gla^e^  sfiould  hv  nrdered,  and  then  the  twitching  will 
aoon  disappear. 
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These  conditions  are  characterized  by  an  irregularity  in  the  growth  and 
direction  of  the  eyelashes,  which  are  more  or  less  inverted.     In   tnchiagiisi, 

the  lashes  are  irregular,  some  perhaps 
[Fig.  25.]  having  a  natural  position  and  nnpear- 

ance,  whils^t  others  are  incurved,  thin, 
pale,  straggling,  and  stunted  [Fig. 
25],  In  di»tichia&i{i,  there  are  two 
diisiinct  rtjws  of  lashes,  the  outer  being 
in  tt»c  usual  position,  the  inner  being 
situated  ftirther  baelf  and  turned  in- 
wards. The  double  arrangement  is, 
however,  often  only  apparent,  being 

fy^  aesS^H^^SiSI^  ^^^  ^**  ^  thickening  and  stretching  of 

i(^^2^H9HL^v    ^  the  edge  of  the  lid,  and  a  coUBeciuent 

^^^^  V -^  alteration  in  the  direction  of  the  hair- 

but  1)8  and  the  cilia.     Both  tricldasis 
Jjt  />-^^3JjgJCJJ}r  and  distichiasii*  may  affect  the  whole 

ni^        ^^^P^^P  length  of  the  lid,  c»r  he  limited  to  a 

'  '  Cf^rtnin  fiortion  or  portions  of  it;  and 

if  tlie  rnalpot^itioQ  only  invntves  a 
Terr  few.  (>»l<>rlr<^,  thin  rilhi.  it  may  readily  be  overlooked,  and  maintain  a 
|in)1i.ii  M  J  iind  v*»ry  annoying  irritiition  of  the  eye  and  lids. 


by 
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V  jHisition  of  the  cilia  h  generally  aceoni|>anied,or  **oon  followed 
*  ''H'e  of  inv*r*ion  of  the  eyeliil  (cntMpium  s  and  perhai>s  by 
;  incurvation  uf  the  tarsus.     But  in  the  simple  and  tnic  tn- 
nin»'i^  thiii  h  not  the  casie,  and  the  posiiion  of  the  lid  and  th« 
u  of  the  t{»r>^uj?  are  iK!rfeclly  nornuil. 

8  id*  ihe^e  conditi<»ns  are  long-continued  and  severe 

inctiva    purulent  and  granular  ophthalmia,  etc.\ 

c   Jul;  in  which  the  hair- follicles  have  undergone  in- 

intiivp  changes,  so  that  they  are  either  destroyed,  or 

ii-ed  that  the  gri»wth  of  the  la^he^  ij*  injured, 

d.  and  dUtAtrti**!.     Ulcere  and  small  ab»eeg»e8 
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T  .'        I-  Mf  ilie  cWhi,  or  injuries  (burns,  cuts,  etc.)  ol'  the  edge  of  the  Hd, 
m;i  iKlut'e  th«'se  idfectioDs. 

Tke  intguiar  growth  aiul  inversioo  of  the  hii*hes,  even  altliou^h  only  a 
few  mux  he  involved,  «*et  up  cijiisiderabh^  irritntion  of  the  eye,  wliirh  he- 
ctiWe^  watery,  red,  mid  irrituhh*.  the  jmtii^tiL  i-oiuplainiiig  of  a  coiiHtimt 
pricking  iiiid  ilehiiii^  in  it,  a.*^  if  a  minute  f  >reiuu  body,  or  a  little  sauti  or 
^ril,  were  imlged  beneath  the  li«h  If  the  utfeetion  is  alJowed  in  nnuinue, 
thi*  gyriipb^ms  of  irritation  inereai?e  iu  severity,  and  there  raay  be  eousiderable 
larhrvnmtioii  and  photophobia.  The  eonstant  spasniodie  eoiitractiou  of  the 
«-y«^lidg  eausej^  an  inversion  of  tlie  edge  of  the  latter,  which  may,  in  time, 
ocamK'  permanent,  so  that  an  entropiura  is  siiperad<led  to  the  triehinsis. 
After  a  time,  the  constant  friction  of  the  invertt»d  or 
»nmted   hu«he8  again!^l  the  cornea  seti*  up  a  superficial  [^'^'   -*' ] 

corncitis,  and  a  more  or  less  severe  degree  of  (lanniiB 
will  supervene. 

The  treatment  of  di.^tichiasii^  and  trichiasis  must  vary 
with  the  extent  and  wrverity  of  the  iii8ea,^e.  If  only  a 
few.  ftrag^ding  cilia  aiv  ndsphiccd,  tl»eir  repeatetl  evul- 
fciinn  may  i  ventuaily  cure  tht*  affection.  By  frequently 
extracting  the  lashes,  we  may.  in  time,  suecet  d  in 
i*aurtin}r  an  atrophy  of  the  hairdiulb),  and  thus  arrest 
the  grow  til  of  the  cilia.  Indeed,  many  patients  learn 
to  do  thi*  very  well  fur  ihemselveij,  or  are  aati&lied  to 
Kiive  the  laches  extracted  every  few  week^  by  iheir 
medical  attendant.  If  the  trichiasig  is  confined  to  a 
very  few  and  scattereil  lashes,  thii*  treatment  mav  suf- 
fice ;  but  the  oft-repeated  evulsion  occa^sionally  leads, 
iiiier  11  time,  to  a  certain  degree  of  irritability  of  the 
eve,  and  may  thus  become  a  source  of  annoyance  to 
the  patient.  Sometimes,  the  destruction  of  the  hair- 
foliicleis  by  the  application  of  liquor  potassie  also 
►roves  fucces^sful,  where  only  a  few  cilia  are  impli* 
A  horn  spntuUi  [Fijj.  26]  haviuj^  been  in- 
beneath  the  eyelid,  and  the  edge  of  the  latter 
put  on  the  i*trelch  anrl  i^omewhat  everted,  so  that  the 
row  of  la*he8  is  brouj^ht  well  into  view,  the  point  of  a 
needle  (dipped  into  lifpinr  potassje)  should  be  run  up 
to  tlie  root£  of  the  dis-tnrted  lasheij,  8c»  as  to  reach  their 
folliclev;  or  liquetied  pota*sa  funa  may  lie  en» ployed  for 
this  purp'^i^e,  and  in  the  same  manner,  ai*'  hnn  been  pro- 
(VMitMl  by  Dr.  Williams/  Tliis^  will  [general I v  noon 
cjiusM'  their  deittrueli(m.  S^JUie  .surgeont*  also  |>roduce 
the  lalU-r  by  meauB  of  the  a(*plrcatiim  of  a  stnmg 
r*rtusti<*  .'^tdiition  ie,  g.,  the  ?nlph-hydrate  of  calrium  j. 
In  onler  that  it  may  not  extend  to  the  conjnnctiva  ur  the  cheek,  and  set  up 
oon^irlerablr  inflammation,  the  i*yrrf)iinding  parts  shuuld  he  smeared  with 
oil,  the  crlgr  of  the  Vuh  be  well  everted,  and  the  solution  very  carefully  ap- 
plied. The  calfiom  it*  to  he  wa.she<l  away  with  a  sponge  after  four  or  five 
ininutevt.  But  if  a  ronsideralde  extent  of  the  lid  tn  treated  in  this  manner, 
A  y^ry  iinj^ighlly  bahlnes»s  (mailarosisf  will  ensue.  And  hence  it  is  alwayg 
wieer  to  endeavor,  where  a  considerable  length  of  the  edge  of  the  lid  ia  in- 
^Ired,  to  perform  some  operation  which  shall  prove  a  cure,  and  yet  pre- 
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»erve  the  eyoln^hes.  Very  nnnierous  operations  have  be^n  ()roposeci  fur  the 
cure  of  triehiasis,  more  especiaJly  wheu  combiiietl,  as  is  generally  the  caae, 
with  entropiiini.  Some  of  these  consist  in  the  complete  excision  of  ftonie  or 
all  *if  the  eyelashes,  others  ill  giving  the  latter  a  dlfiifrent  direction,  but  not 
flesjtroying  them. 

When  only  a  liniiteti  number  of  lashes  h  misplaceil,  the  following  is  the 
btvHt  mode  of  excising  them. 

If  th*f  upper  litl  is  the  seat  of  the  disease,  Snellen's  mtKlification  of  I>e»- 
mnrree*  elanip.  Fig.  27,  shuukl  be  used.    The  lower  blade  should  be  uii»erted 

Fiif.  27, 


hf'rif'nth  thf*  <if»|M»r  evelid,  and  the  two  blades  then  screwed  down,  so  as  to 
4  nl  firmly  between  them  and  control  the  bleeding  [Fig,  28 J 

t  ?!i'jht!y  nio^litie^l  Snellen's  forceps  'Fig. 29), and  adapl4 

t  wer  lid.^H.]    In  the  operations  for  slight  partial 

iwy  to  use  this  instrument,  as  for  those  which  are 

led  when  i\  ftmsiderable  portion  of  the  lid  is  implicated.    An  incision 

♦  ''  l>«'  made  with  a  small  scali>el  (or  with  a  broad  iridectomy  knife) 

thelid,jusl  belweeu  the  Meibomian  ducts,  sr»  that  the  cilia 

•   *He  antcritir  portion  of  the  incision.     The  latter  is  to  extend 

rhret*  line«i,  and  its  length  should  include  all  the  distorted 

I  \\..  iiu  i-ton?  an^  then  (*»  be  made  ihnaigh  the  edge  of  the  lid  aiid 

1.  these  inci>i(*n?!i  meeting  at  the  fvntre,  S4»  as  to  form  two  sides  of  a 

the  base  '     '  '  '      the  lower  incision  along  the  margiii^ 

Th^«  '  >  the  bulbs  of  (he  misplaced  lashi 

i.iHVMi.      Ihc  hvtvraJ  incisinns  nmy  also  be  made  with  n 

- 'f^.  auc  point  of  which  is  to  l>c  inserted  at  the  angles  of 

1.     The  lateral  <*dgcs  of  the  incbioti  are  U>  be  brought 

I    has   devised   the    following  operatiiin    f«*r   trichiasis,   which 

i    esiircially  applicable  to  the  partial  forms,  where  only  a  few 

ktf  iinpljcnted.     It  cotisists  in  the  insertion  of  a  thread,  which  'set^i  up 
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cuDsiderable  irritatioD,  and  the  accompanying  suppuration  causes  the  de- 
struction of  the  follicles  of  the  displaceid  cilia.  Dr.  Herzenstein  performs 
the  operation  in  the  following  manner:     He  enters  a  needle  (N,  Fig.  30), 


[Fig.  28. 


Fig.  29.] 


carrying  a  fine  silken  thread,  at  the  edge  of  the  lid  between  the  cilia  and  the 
openings  of  the  Meibomian  ducts,  at  a  (Fig.  80),  pas^ses  it  along  subcutane- 
ously  in  a  vertical  direction,  and  brings  it  out  at  6,  slightly  above  the  margin 

Fig.  30. 


of  the  lid.     The  one  thread  is  here  drawn  through,  and  the  needle  again 
inserted  at  the  same  opening,  6,  and  passed  along  suboutanc'uusly  and  parallel 
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to  the  margin  of  the  lid,  to  the  extent  of  the  distorted  lashes  (to  e).  The 
thread  i»  here  again  drawn  through,  and  the  needle  reinserted  at  the  same 
orifice,  c,  and  passed  down  vertically  to  make  its  way  out  at  a  point  {d) 
between  the  borders  of  the  margin  of  the  lid.  The  two  ends  of  the  thread 
are  then  firmly  tied,  and  permitted  to  cut  their  way  out.  Cold  compreflses 
should  bo  applied.  If  numerous  little  yellow  spots  of  suppuration  appear, 
the  thread  should  be  at  once  removed,  ile  has  also  operated  successfiilly  in 
cases  where  a  very  considerable  extent  of  the  lid  was  affected.' 

When  a  considerable  number  of  the  lashes  are  misplaced,  we  must  remove 
a  long  narrow  strip  of  the  e<lge  of  the  lid,  which  includes  these  faulty  cilia, 
or  even  "sK'ulp"  the  whole  lid.  Snellen's  clamp  having  been  applied,  an  in- 
cision is  to  be  made  with  a  8calj)el  or  cataract  knife  alonur  the  free  edge  of 
the  lid  between  the  eyelashes  and  the  opening  of  the  Meibomian  glands,  so 
as  to  sulit  the  tarsus  into  two,  and  sufficiently  deep  to  pass  beyond  the  roots 
of  the  lashes.  A  second  incision  is  then  to  be  made  on  tne  external  surface  of 
the  lid,  and  oarrieil  along,  and  parallel  to,  its  edge,  just  behind  the  niw 
of  lashes,  so  that  the  two  incisions  meet,  and  the  strip  of  skin  and  iotegu- 
ment,  containing  all  the  faulty  lashes  and  their  roots,  is  then  to  be  excised. 
This  operation  may  be  partial  or  extend  nearly  to  the  whole  length  of  the 
lid,  aocortiing  to  the  extent  of  the  faulty  lashes.  On  completing  the  exd- 
sion,  the  part  should  Ih'  sjxmged  and  the  tarsus  be  closely  examined,  to  dis- 
I'over  if  any  of  the  hair-bulbs  ^  which  api^ear  like  minute  black  spots)  have 
esi»aiHHl,  in  which  cai»e  they  should  be  excised,  otherwise  the  cilia  will,  of 
iHHirw,  gnnv  again.  Sutures  need  not  be  employed,  but  a  cold  wet  compress 
should  Ik^  appliotl. 

The  alnn-e  o{)eration  is  certainly  efficacious  in  curing  the  trichiasis,  but  it 
is  unsightly,  more  esf^eiMally  in  the  upper  lid,  and  the  entire  absence  of  the 
oyola*hes  and  their  pn^tective  influence  may  give  rise  to  a  good  deal  of 
infiammation,  fn>m  ex]H>sure  of  the  eye  to  external  irritants,  such  as  dust, 
etc.  However,  in  nerst>ns  who  are  careless  as  to  their  personal  appearance, 
and  are  anxious  to  Ih'  quickly  and  etfectually  cured  of  the  disease,  thb  opera- 
tion will  be  found  a  very  suitable  one.  But  in  those  cases  in  which  it  is  of 
imiH^rtanoe  to  pn^sorve  the  eyelashes,  and  simply  to  give  them  a  difierent 
and  better  (Hieitiou.si)  that  in  plaivof  iHMng  turned  in,  they  are  well  everted, 
the  o|vration  of  transplantation  is  to  bo  much  preferred.  Indeed,  I  almost 
invariably  jHTforui  it  in  pn*fon»nce  to  that  of  si^alping.  even  although  the 

{H^r»*mal  apiH^aniniv  may   Ih»  of  no  panioular  im{>«»rtance.     The  two  fol- 
owing  art\  1  think,  tho  U'st  o|x^nitious  tor  transplantation. 

1.  Arh's  mtniitiration  o{  Jai^ohoV  o|H'Rition.  As  this  is  a  tedious  and 
|>ainful  pnH\Hsiing.  (ho  pationi  should  Iv  put  under  the  influence  of  an  anaes- 
iheiio.  Snollon's  v*laiiip  h.'ivinj  Uvn  appliotl.  an  incision  is  to  be  carried 
along  jho  fr^v  tsli^'  of  tho  oyolid.  Iviwivn  ihi-  cilia  and  the  openings  of  the 
MoiKunian  duots.  auil  r\*aolnn:r  to  a  doptli  I'f  alvut  two  lines,  care  being  taken 
|o  avoid  tho  pvHU'tiim.  In  tins  way,  tho  tKv  isigo  of  tho  lid  will  be  split  into 
two  jv^rii-Mis.  tho  anterior  iMutainiiii:  :iu  inioiruments.  eyola#he*,  and  their 
biiU^.  otr..  and  ih«  '^  v<itriiT  tho  oarsiiai^^  ami  tho  otloront  ducts  of  the  Mei- 

Tv.iMott^l.  a  sto»nd  is  to  be  carried 
:u  a!i«i  a  iialf  t^r  two  lines  above 
>  iiu'is:  n  :<  to  ox  tend  thn»ugh  the 
ciiT^ .  ar.'i  Iv  .'f  sufficient  length  to 
:':.v  rrs:  inoision.  In  the  next 
t  !•.  a-ii  :r.^!u  '"uo  extremitv  of  the 
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second  iDcision  to  the  other  (as  in  Fig.  31),  so  that  a  semicircular  portion  of 
skin  is  included  within  it  This  portion  of  skin  is  then  to  be  very  careful ly 
diwected  away,  without  any  injury  to  the  orbicularis.  The  size  of  the  flap 
must  vary  with  the  amount  of  eversion  which  we  desire;  in  simple  cases  of 

Fig.  31. 


Fig.  82. 


trichiasis,  without  any  eutropium,  it  nee<i  be  but  small.  When  this  has 
been  done,  the  edges  of  the  incisions  should  be  brought  together  by  fine 
autures.  The  effect  of  this  shortening  of  the  skin  of  the  eyelid  will  be  to  roll 
out  the  edge  of  the  lid  and  the  eyelashes,  which  can  be  the  more  effectually 
done  as  the  edge  of  the  lid  has  been  split  into  two,  and  the  external  portion 
is  thus  greatly  liberated. 

I  have  found  this  operation  generally  very  successful,  but  it  must  be  con- 
fessed that  it  does  occasionally  fail  in  two  ways.  1st.  The  change  in  the 
position  of  the  faulty  cilia  which  are  situated  near  the  extremities  of  the 
incision  may  not  be  sufficient.  2d.  The  nutrition 
of  the  narrow  bridge  containing  the  eyelashes 
may  be  here  and  there  impaired,  leading  to  a 
partial  slough  and  loss  of  the  lashes  at  this  point. 
To  obviate  these  ill-results,  and  yet  to  preserve  all 
the  advantages  of  this  method  of  operating.  Von 
Oraefe  has  devised  the  following  modification:' 

2.  Von  Graefe's  operation  (vide  Fig.  33).  He 
makes  two  vertical  incisions  four  lines  in  length, 
which  pass  upwards  from  the  anterior  edge  of  the 
lid  through  the  skin  and  orbicularis,  and  from  the 
lateral  margins  of  the  portion  of  the  lid  which  is 
to  be  transplanted.     Hence,  if  the  trichiasis  is 

complete,  and  extends  the  whole  length  of  the  eyelid,  the  external  vertical 
incision  will  be  at  the  outer  commissure,  the  inner  at  the  upper  lachrymal 
punctum  (which  should  be  preserved  intact^.  In  the  next  place,  an  incision 
IS  to  be  carried  along  the  free  edge  of  the  lid  between  the  cilia  and  Meibo- 
mian ducts,  just  as  in  Arlt's  operation.  The  lashes  can  now  be  well  everted, 
and  in  order  to  assist  still  further  in  maintaining  this  position,  an  oval  por- 
tion of  skin  may  be  excised  (vide  Fig.  32),  or  this  may  be  effected  by  the 
application  of  two  or  three  vertical  sutures,  without  excision. 

In  cases  of  partial  trichiasis  of  the  upper  lid,  the  following  operation  of 
Anagnostakis'  will  be  found  very  successful.  He  includes  the  cilia  which 
are  to  be  excised  between  two  vertical  incisions  (Fig.  33),  which  diverge 
somewhat  above.     The  cilia  having  been  excised,  he  resects  a  portion  of  the 

«  '*A.  f.  O.,"  X.  2,220. 

'  Vide  "  Annal(»8  d'OeuliHtiquo."  18r)7,  and  Fn»nch  translation  of  Maokonzio,  vol.  ii. 
p.  80. 
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flap  itf  Mn  cFi^.  34)  lying  between  the  iDcisions,  draws  it  down  iin 
reiiflies  i\\un\i  halt"  a  line  beyi>nd  the  nuirgin  of  the  lid,  and  then  attaches  it 
by  a  ^suture  at  ench  corner  (Fig.  Ho).     The  suture  i*  removed  about  twenty- 
four  hours  afterward.s.     By   this   prooeeding    i» 
Fig,  33.  avoided  all  shortening  of  the  external  lip  of  the 

\       I  niariTin  of  the  Jid.     Where  the  triehiasifi  or  entro- 

\  }>iiiiu   atiects   the  greater   portion   of  tlie    lid,  he 

^^k^^^^^^^^l^      nmke8  a  long  ineision  through  the  ^kin,  parallel 
^^5^m^^^       to  the  edge  of  the  lid,  and  abont  three  nullime- 
"^  tres   <listaut   frojii   it,  and    if  the  skin   is   very 

abundant,   he   removes   a   horizontal    fold.     He 
next  exeinea  mme  of  the  fibres  of  the  orbieularis 
_^^     l^J  which  cover  the  upper  segment  of  the  tarsus,  and 

^B^^j^^^^^^^       then  uinte8  the  ineision  by  sutures. 

^^Y^^KSB^^  ^*^  those  ciises  tti  wliieh  a  few  cilia  only  have  a 

^  faulty  j»<»sitiin»,  the  following  operation  of  Snellen 

\A  itidieaterl ;  The  two  frt»e  endsof  a  silken  thread 
are  to  be  drawn  through  the  eye  of  a  curved 
fjeedh"  so  that  a  sling  is  formed  on  tlie  other  i^ide. 
The  point  tif  the  needle  18  to  be  innerted  at  the 
free  nmrgin  of  the  lid,  as  close  as  possible  to  the 
iiii.-sfjhK'ed  eyela?*h,  an<l  the  needle  u  then  to  be 
brought  out,  in  a  line  with  the  nornnil  cilia,  at 
the  e.Kternal  pi>rtion  of  the  lid,  about  one  line  from  it^  margin.  With 
the  aid  i>f  a  pair  of  forceps  the  faulty  eyelash  is  laid  into  the  sling,  and  the 
two  drawn  completely  through,  so  that  the  lm*h  is  laid  into  the  tract  of 
the  neetlle  wotind.  and  its  point  ,'<hould  issue  fmni  the  external  o]>ening  of 
the  hitter.  [Nieati  htis  de^Hcribed  a  ease  of  what  he  calls  true  distich ia.sis,  in 
which  the  hair«  grew  from  the  ducts  of  the  Meihoniian  glaml?.  The  case 
was  a  very  complete  one,  the  rows  of  hairs  extending  from  one  end  of  ail 
four  lids  to  the  other,  and  emerging  regularly  from  the  <»rifices  of  the  duete 
of  the  Mpihimditn  g  binds.  From  a  pathogenetic  j^t  and  point,  the  presence  of 
these  Imirs  ij^  another  prrinf  that  these  glands  partake  rd'  the  nature  i»f  seba- 
ceous follicles.  Xirati  recommends  the  following  operation:  he  makes  a 
vertical  incision  with  a  cataract  knife  throughout  the  whole  lengtli  of  the 
lid,  immediately  behind  the  faulty  cilia,  tind  ijarallel  to  the  conjutit^tiva,  so 
as  to  detach  the  tarsus  from  the  conjunctiva,  which  incisicm  should  be  two 
niillimetres  deep.  Parallel  to  this,  but  ituiuediately  in  frrtnt  of  the  etlia,  he 
miike*  a  serond  tncifii^m  of  the  same  length  and  depth.  Then  with  scissors 
he  extirpate.*  this  circunif>cribed  portion  wit!i  the  hail's,  (See  *'Archives> 
d*Onlilhalmologie,"  Jtin.-Feb.  IHMl), 

When  the  faulty  posititm  is  limited  to  a  iow  hairs,  especially  if  these  are 
isfdated,  and  not  grouped  together,  the  hair-bullw  may  be  detitroyed  and  a 
uure  «'frcctt'd  by  the  galvan<Hcautery,  The  needle  la  introduced  into  each 
hair  bulb  Hi^piirutelv,  and  thus  the  follirle  is  nioj^l  .surely  anrl  efleetively  cau- 
teri/.e(J.  No  bnd  result**  f(dlosv  tliii^  tnethod  of  treatment.  (See  a  pajier  on 
th^^*  ^nliject  liy  Dr.  G.  II.  Fox,  entitled  **The  IVrmanent  Removal  ^d*  Hair  by 
Klcctr'»lyj*ic,"  i»i  the  '*  New  York  Medical  Record"  fiU'  March  11,  18H2.) 

AriotherHimple  way  of  treating  ^^light  causes  of  trichias*i8,  which  is  sometimes 
effective,  i^  to  pHHJ<  three  or  four  lignturej*  vertiealiy  through  the  lid  ;  enlering 
them  along  the  ciliary  nmrgin  of  the  lid,  pa^tsing  them  beneath  or  behind  the 
(»rbicular  mustde,  and  bringing  thern  through  the  skiu  just  beyond  the  curve<i 
border  tif  the  tarsus.  They  are  then  to  be  tied  tightly  and  the  end^  cut  off. 
They  tnay  be  removed  on  the  fifth  or  sixth  day,  or  allowed  to  slough  out. — B.] 
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cnm?8  of  trifhiasisi  and  entropiiirn,  Dr.  Pope,'  of  New  Orleiiiia, 
»mmend8  the  oxtirpatitm  of  the  tarsus.     Having  first  pcHornied  nil  the 
leps  of  ArltV  opprntion,  and  removed  a  portion  ot  the  <»rbicul«rii<,  he  next 
tirpate*  the  larans,  beginning  by  an  incision  in  the  po8terior  flup,  ahmj?  its 
ninrpin,  tw^tween  the  tarsuB  and  conjunctiva.     The  tar&iiti  is  best  removed 
l1,  uutij  nothing  rcnmins  liyt  its  upj^er  rim,  to  which  liie  levator  pal- 
Iperioris  ifl  attached  ;  this  rim  is  to  be  bevelled  ofl'     The  wound  in 
Hap  IB  then  to  be  united  by  sutures. 

18— ENTROPIUM, 


[Fie.  ^0, 


in  thw  eonilition,  the  tr^e.  edge  of  the  eyelid  is  more  or  less  inverted,  so 

that  tht^  eyelashej^  are  turned  in  and  sweep  Rgainst  the  eyeball.     The  entro* 

►iuni   niav  he  either  partial  or  complete,  and  be  limited  iu  one  eyelid,  or 

;t  hotfi.     We  must  distinguisli  two  principtil  forms  ufilie  disease:  1.  'Vhe 

nudic  or  acute  entropiurn;    jind  2,  tl)c  litronic   eniro]>iuui,    which    is 

d  by  inflaniniatory  ehangcB  in  the  cnnjiniftiva  and  cartihige. 

Tlic  gpafl^tntidic  entropiam  is  acute  in    chanicter,  ami  occurs  chiefly  in 

►Iderly  pon*on&  (hence  it  is  often  also  termed  senile  eniropiuni),  the  skin  *)f 

hoie  eyelids  is  very  lax,  and  who  have  perhap  had  their  eye^  bandaged  up 

IF  »ome  length  of  time;  thus,  it  ih  often 

observed  if  a  firm  bandage  or  |nid  has  be^n 

^orn,  either  on  account  of  surne  oi>enitiun 

the  eye,  or  for  some  infiamniatory  atiec- 

loiL     in«li?ed»  the  photophobia  and  loag- 

[iDtiDued  spasm  of  the  liil  attendant  upon 

the  latter,  may  give  risi-  to  entropiurn  by 

lie  spasmodic    contraction  of  the  orbicti- 

irirt,  which  ciiUH4!5  the  edge  of  the  lid   to 

ndl   in,  m«>re  ^specially  if  the  skin  of  the 

lid  jH   Very   abundant  and  lax   [Fig.  '.Mi]. 

]n  tbuH  fi)rm  iif  spasnuulic  entropiurn  we 

^iMM^Tve  that  the  lashe-?  have  become  tucked 

t<)wanb  the  eyeball,  and  are  quite  hid- 

l<!ti  from  view,  the  margin  of  the  lid  being  rolled  in  upon  itself,  and  pre- 

*tittng  its  smooth,  rounded  edge  upwards.     On  gently  drawing  back  the 

eyelid  intnits  normal  position,  we  notice  that  it  looks,  perhaps,  quke  healthy, 

•r  only  slightly  swollen  and  red  ;  but  its  edge  is  not  sore  or  notched,  and  the 

?yclasht«  are  perfectly  regular  and  well   developed,  being  neither  distorted 

lor  dwarfed*     The  liil  can  be  temporarily  retained  in  its  natural  posiijon, 

mt  very  soon  it  rolls  in  again,  especially  if  the  patient  should  wiuk.     Tfiis 

Form  of  entropiurn  is  ptirticularly  met  with  in  the  lower  eyelid,  but  may  also 

rt  the  upper.     In  the  chronic  entropiurn  the  appearances  are  very  dif- 

It,  for  on  everting  the  edge  of  ihe  lid,  we  generally  tiud  it  iiidamc<i,  ex- 

late«  I  ♦contracted,  and  notcljed.     The  t-yelashes  are  sparse  and  irregular  in 

ttii'lr  growth,  showing  the  characters  of  disticbiasis  or  trichias!ii«,  and   being 

Iwarfed   and  stunted.     Insteatl    of  the   eyelid    presenting    folds   of  super- 

J)Ufidaut  \hX  skin,  it  often  looks  rather  shortened  and  tightly  stretched,  the 

irlilage  b«ing  contractetl  and  incurved;  and  on  versiim  of  the  eyelid  (which 

frequeatly  performed  with  difficulty)»  the  conjunctiva  shows  the  remains 

►f  inflammatory  I  and  often  dee}>Iy  nmrked  cicatricial  changes.     The  length 

if  the  jialpebral  opening  (from  angle  to  angle)  is  frequently  considerably 


*  •*  Areh.  of  Oplith,  JOid  Otol,,"  vol,  i.  p.  10. 
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diminuhefi  in  size,  so  that  the  eye  looks  smaller  and  sunken.  The  indura- 
tion and  contraction  of  the  cartilage  are  often  very  marked,  and  it  may  be 
shortenerl  horizontally  or  transversely.  These  changes  in  the  cartilage  are 
e»|iecially  lib^erved  as  a  consequence  of  severe  and  long-standing  granular 
ophthalmia.  This  form  of  entropium  is  generally  caused  by  vari«>u8  inflam- 
mation.<i  «>f  the  conjunctiva  and  the  edge  of  the  lid,  more  especially  if  there 
is  much  photophobia,  and,  in  consequence  of  this,  severe  blepharoepasm. 
I»ng  iieniistent  distichiasis  or  trichiasis  may  also,  as  haa  been  already  stated, 
give  nae  to  a  certain  decree  of  entropium.  The  latter  may  likewise  occur 
when  the  eyeball  is  atrophied  and  shrunken,  »>  that  it  no  longer  fills  out  the 
orbit  and  su^taiiis  the  lids,  which  consequently  show  a  tendency  to  become 
T()\\ti\  in.  Entropium  may  also  be  of  traumatic  origin.  Thus  bums,  scalds,, 
injuries  from  lime,  or  wouud.s  of  the  inner  surface  of  the  eyelid,  may  produce 
it,  by  causing  a  destruction  and  cicatricial  contraction  of  the  conjunctival 
and  subconjunctival  tissue.     In  such  cases,  symblepharon  oflen  coexists. 

The  presence  of  entropium  generally  ^yon  sets  up  great  irritation  of 
the  eye,  prrxlucing  photophobia,  lachrymatiou,  and  blepharospasm.  Subee- 
qucutly,  superficial  keratitis  supervenes,  aud  a  more  or  less  dense  pannus 
may  be  formed,  leading  to  still  graver  complications  if  the  inversion  of  the 
li<ls  is  not  cured.  In  some  instances,  however,  even  a  tolerably  severe  degree 
of  entropium  may  exist  for  s^jme  time  without  setting  up  much  irritation. 

The  treatment  of  entropium  must  vary  according  to  the  nature  and  extent 
of  the  disease.  In  the  slight  and  recent  cases  of  spasmodic  or  senile  entro- 
pium (especially  of  the  lower  lid  >,  it  may  suffice  to  replace  the  lid  in  its 
normal  prjsition,  and  then  to  paint  its  external  surface  with  colhxlion.*  This 
will  dry  at  once,  and  prevent  the  lid  from  again  inverting.  The  collodion 
must  be  renewed  every  two  or  three  days.  But  if  the  entropium  is  too 
considerable  in  degree  for  this  mode  of  treatment,  a  narrow  horizontal  fold 
of  skin,  running  parallel  and  close  to  the  edge  of  the  lid,  and  a  portion  of 
orbicularis  should  be  removefl.  A  fold  of  skin  of  the  requisite  size,  having 
been  caught  up  between  the  branches  of  the  entropium  forceps  [Figs.  37, 38], 
is  to  be  ex<-iHe<l  by  a  few  nipid  snips  of  the  scissors,  and  then  a  portion  of 
the  orbiiruhiris  should,  if  necessary,  be  also  removed.  Before  beginning 
the  excision  of  the  skin,  we  should  see  what  effect  the  pinching  up  of  the 
fold  between  the  forceps  has  upon  the  jHisition  of  the  lid.  If  it  does  not 
evert  the  latter  sufficiently,  a  larger  told  must  hit  seized ;  if  its  effect  is  too 
great,  the  size  <if  the  fold  must  be  diminished.  .\s  a  rule,  no  sutures  will 
Ik;  nrquired,  but  a  light  pad  and  bandage  should  be  applied,  when  the 
blecrding  has  ceased.  It  has  been  also  recommended  to  excise  one  or  more 
small  portions  of  iiit<*guriicnt  in  a  vertical  direction,  the  edges  being  united 
by  fine  HUturcs.  The  reiniival  of  a  horizontal  fold  of  skin  is,  however,  in 
my  oxperien<re,  to  be  preferred. 

.As  the  palpebral  aperture  is  frequently  considerably  shortened  in  chronic 
cases  of  entropium,  so  that  the  eye  looks  very  snuill,  much  benefit  is  often 
deriveil  from  slittiiiL'  up  the  out«T  canthus  U'anthoplasty ).  The  canthus 
may  be  dividt-d  with  a  bistoury  or  with  a  pair  of  stnmg  scissors.  If  the 
Iatt«T  In*  i-iiiploycd,  nuf  blade  should  be  passed  behind  the  outer  canthus, 
tlu-  ofhi-r  ill  t'pnu,  an<l  tlu'  (•o^lIllis^iu^e  be  divicled  with  one  sharp  cut.  An 
assistant  i-  thin  to  stntrh  the  in<-ision  in  a  viTtieal  direction,  so  as  to  cause 
it  to  ;rapr.  Tin-  roiijunclival  surfaci*  of  the  incision  is  to  be  united  at  one 
or  more  points  to  the  skin  by  a  tinr  >uture.  in  «>rder  to  prevent  union  taking 
place.     <>n«*  sulun*  r*hould   Im-  applied   at  the  ui)|K'r  angle,  another  at  the 
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lower,  and,  if  advisable,  a  third  may  be  inserted  at  the  outer  extremity  of 
the  wound.  Dr.  Noyes  pushes  a  narrow  knife  between  the  conjunctiva  and 
•kin  at  the  outer  canthus,  making  a  vertical  incision  (one  and  one-half  line 
long),  next  a  horizontal  cut  (three-eighths  to  one-half  of  an  inch  long), 
through  the  skin  and  orbicularis.  The  cut  edge  of  the  conjunctiva  is  seized 
with  Kirceps,  slight  cuts  are  made  into  it  with  scissors  above  and  below,  so  as 
to  form  a  small  flap.  The  bands  of  connective  tissue  which  hold  down  the 
outer  canthus  to  the  edge  of  the  orbit  must  also  be  cut  across;  Sutures  are 
then  to  be  applied  to  the  edge  of  the  conjunctiva  and  skin. 


[rig.  »- 


Fig.  38.] 


Von  Graefe*  strongly  recommends  the  following  operation  for  spasmodic 
entropium.  He  makes  a  horizontal  incision  (Fig.  89)  through  the  skin, 
parallel  to  the  edge  of  the  lower  lid  and  about  one  and  one-half  line  from  its 
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ant^riar  inargia,  the  extremities  of  the  inciBiun  runing  up  to  within  one  or 
two  line«  of  a  vertical  line  paseiug  through  each  eommisBure,  He  then 
removes  a  triangular  portion  of  akin  (-4),  the  two  lateral  flaps  B  and  Care 


Fi|;,  39. 


Fig.  40, 


Fip.  41 


eomewhat  dissected  up  nud  uniteti  bv  two  or  threr  fine  hon^iintal  mitui 
The  horizonml  wouml  is  led  to  cicjitrlxe.  He  varies  the  height  imd  breadth 
of  the  triaDgk%  aeconlirig  to  the  degree  of  relaxation  of  this^  (xirtion  of  the 
Hd.  The  height  i»  of  little  consequence^  but  the  breadtli  may  have  to  vary 
from  three  to  five  lines.  If  we  desire  to  gain  a  .'?till  anire  considerable  effect, 
the  verticul  incii^ionH  may  be  xnude  of  the  shape  represented  in  Fig.  40. 

If,  together  with  a  spjiismodic  entropiuni  of  the  up[K^r  lid,  the  cartihige  ta 
contracted^  Von  Grnefe^  afler  having  made  the  horizontal  incision  and 
remove*!  a  triangular  portion  of  skin  (Fig.  41  >,  carries  a  hurizontaJ  iueimon 
through  the  fibres  of  the  orbicularti?  muscle  close  to  the  edge  of  the  lid.  and 
pui<he?^  them  up  no  an  Ut  expose  the  external  surface  of  the  tjir^us.  A  tri- 
angular portion  of  the  latter  ( J5)  is  tlieii  U\  be  reiiiuved,  the  (>o6lt]t*n  of  the 
triangle  being  the  reverse  of  tbut  in  the  ^kin.i^o  that  the  bai«eof  the  triangle 
(varying  in  extent  from  two  and  a  half  to  three  lines)  reaches  close  to  the 
upper  cilgt*  of  the  tarsus,  and  it*  ai>ex  lies  close  to  the  margin  of  the  lifi.  The 
whole  thickncaH  of  the  tardus  should  hv  removed,  so  that  only  the  ctuijunclivii 
remains.  The  middle  suture  (1^3)  sliuujil  pm^  through  the  edge**  of  the  inci* 
fiioii  ill  the  tarsus.  It  i^  gcnendly  iiecessury  to  combine  cantho[>la8ty  with 
this  operation,  an  it  may  otherwijie  ibmiuish  the  size  of  the  palpebral  aper- 
ture toc)  much. 

In  tho!*e  cased  of  entropium  in  which  the  tarsus  is  unaflTect^d  anil  hii* 
retained  ius  normal  curvature,  the  operation  of  transtplaotation  td'  Arlt  or 
V4>n  (traefc  (pp.  H>6.  107)  will  be  found  very  serviceable.  But  if  the 
entropium  i.^  conKidenible,  a  larirer  [jortiun  of  the  skin  sjhoold  be  removeci 
(together  with  some  of  ihi*  fibres  of  the  orbicularis)  than  in  the  c^ise  of 
ftirmde  trichiaj^is. 

The  followuig  operation  of  PagenHtecher^  will  also  be  found  an  exceedingly 
good  one.  He  commences  by  dividing  the  external  commissure  of  the  lids 
to  fiuch  an  extent  that  the  wound  in  the  conjunctiva  equals  from  two  Hnee 
to  three  line*,  and  that  in  tfte  skin  from  three  to  four  linei*.  By  moderately 
itretcldng  the  cd;=re?^  of  the  incision  di>wuwards,  the  horizontal  wound  b 
chaugiHi  into  a  veitical  one,  and  the  opposed  surfaces*  of  skin  an  I  coujuiio 
tlvft  are  then  to  be  united  by  sutures.  By  this  proceeding  the  [>alpebral 
4i|)erture  i>i  culargctl,  a  slight  ectropium  is  produced,  and  the  action  of  the 
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orbicularis  is  diminished  by  the  iuterposition  of  the  conjunctiva  between  its 
fibres.  The  lid  being  everted,  he  next  inserts  several  ligatures,  more  espe- 
cially at  those  points  where  the  cilia  have  a  faulty  position.  For  this  pur- 
pose, the  lax  skin  of  the  lid  and  the  fibres  of  the  orbicularis  are  to  be  lifted 
up  into  a  horizontal  fold  with  a  pair  of  forceps,  and  a  curved  needle  (armed 
with  a  strong,  waxe<i  thread)  passed  through  the  base  of  the  fold,  quite  close 
to  the  external  surface  of  the  tarsus.  The  point  of  the  needle  is  then  to  be 
brought  out  at  the  edge  of  the  lid,  slightly  to  the  outer  side  of  the  apertures 
of  the  Meibomian  ducts.  The  ligature  is  to  be  firmly  tied  and  allowed  to 
suppurate  out,  which  generally  occurs  in  from  six  to  ten  days.  As  a  rule, 
two  or  three  ligatures  will  sunice  to  produce  a  considerable  eversion  of  the 
margin  of  the  lid.  The  effect  of  each  suture  can  be  calculated  according  to 
the  width  of  the  fold  of  skin  which  is  lifted  up.  The  advantages  which 
Pagenstecher  claims  for  this  operation  are:  1.  That  the  pressure  which  the 
lid  exercises  ui)on  the  eyeball  is  diminished  by  the  widening  of  the  palpebral 
aperture;  2,  the  prevention  of  the  cilia  coming  into  contact  with  the  cornea; 
3,  the  eyelashes  are  preserved  and  their  normal  growth  promoted.  The 
little  scars  left  by  the  sutures  very  soon  disappear,  without  leaving  any  trace 
behind  them.  c3old- water  dressing  should  be  emploved  in  order  to  alleviate 
the  inflammation,  which  is  sometimes  severe,  and  a  bandage  should  be 
applied  so  as  to  keep  the  parts  quiet.  In  some  cases  the  sutures  may  be 
removed  before  they  slough  out. 

Snellen*  recommends  a  ligature  to  be  inserted  in  the  following  manner: 
The  lid  being  very  much  everted,  he  passes  two  needles  (attached  to  each 
end  of  a  silken  thread)  from  within  outward  through  the  whole  thickness  of 
the  lid,  so  that  the  one  needle  pierces  the  upper  margin  of  the  tarsus,  and 
the  other  passes  a  little  above  this  edge.  The  needles  are  then  reintroduced 
at  the  points  of  exit,  passed  down  to  the  interior  surface  of  the  tarsus  and 
along  it,  beneath  the  orbicularis,  towards  the  edge  of  the  eyelid,  being 
brought  out  just  in  front  of  the  lashes,  close  to  each  other,  at  about  a  distance 
of  two  millimetres.  The  upper  edge  of  the  tarsus  is  thus  inclosed  in  a  sling, 
and  in  tying  the  threads  near  the  ciliary  border,  we  evert  the  edge  of  the 
lid  and  draw  it  upwards.  The  thread  may  be  removed  about  the  third  day, 
care  being  taken  that  no  portion  of  it  remains  behind,  otherwise  sloughing 
may  occur.  It  must  be  admitted,  however,  that  ligatures  alone  often  prove 
but  of  slight  or  only  temporary  benefit. 

When  the  entropium  is  paired  with  contraction  and  incurvation  of  the 
tarsus,  operations  which  simply  act  upon  the  position  of  the  lid  by  the 
removal  of  a  portion  of  skin,  and  perhaps  some  of  the  fibres  of  the  orbicu- 
laris, no  longer  suffice;  but  we  must  then  also  remove  a  portion  of  the  tarsus, 
so  that  the  cicatrization  may  cause  a  contraction  of  the  outer  portion  of  the 
tarsus,  and  thus  counteract  the  incurvation. 

For  this  purpose  Mr.  Streatfeild*  devised  his  operation  of  "grooving  the 
tarsus,*'  which  answers  very  well  when  the  latter  is  simply  incurved  without 
beincr  contracted.  He  performs  the  operation  thus:  "The  lid  is  held  with 
Djsinarres'  forceps  [Fig.  42],  the  flat  blade  passed  under  the  lid,  and  the 
ring  fixed  upon  the  skin,  so  as  to  make  it  tense  and  expose  the  edge  of  the 
lid.  An  incision  with  a  scalpel  is  made  of  the  desired  length,  just  through 
the  skin,  along  the  pal|>ebral  margin,  at  a  distance  of  a  line  or  less,  so  as  to 
expose  but  not  to  divide  the  roots  of  the  lashes;  and  then  just  beyond  them 
the  incision  is  continued  down  to  the  tarsus  (the  extremities  of  this  wound 
are  inclined  towards  the  edge  of  the  lid) ;  a  second  incision,  farther  from  the 
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pal]>obral  margin,  is  made  at  once  down  to  the  tarsus  in  a  similar  direction 
to  the  first;  and  at  a  distance  of  a  line  or  more,  and  joining  it  at  both 
extrcniities ;  these  two  incisions  are  then  continued  deeply  into  the  tarsus  in 
an  oblique  direction  towards  each  other.  With  a  pair  of  forceps  the  strip 
to  be  excised  is  seized  and  detached  with  the  scalpel." 

[Fijr.  42.] 


I  have  succeeded  in  curing  severe  cases  of  entropium  of  the  upper  lid  with 
markeii  ctrntraclion  and  incurvation  of  the  tarsus  by  a  combination  of  Arlt*8 
and  iStrealfeiUrs  method.  The  tin?t  steps  of  the  operation  are  identical  with 
thivio  of  Arlt  s  (p.  100) ;  but  alter  the  removal  of  the  oval  portion  of  skin,  I 
make  a  longitudinal  incision  thmugh  the  tibres  of  the  orbicularis  down  to 
the  tarsus.  The  latter  being  well  ox|H^seil.  I  make  two  longitudinal  incisions 
<, inclining  towanls  each  other")  in  it,  nearly  <lown  to  its  inner  surface.  The 
incisions  should  sIo|>e  so  much  that  they  meet  near  the  posterior  surface  of 
the  tarsus,  and  thus  include  a  wetlgi^shajXHi  strip  of  the  latter,  the  base  of 
the  winlge  Iving  turned  towanls  the  skiiu  and  the  apex  towards  the  con- 
junctiva. This  strip  of  tarsus  is  then  to  1k^  excised  with  the  scalpel.  The 
Vi#.o  of  this  strip  will  de{HMul  uj^m  the  degree  and  extent  of  the  incurvation 
and  cvuURU'tiou  of  the  tarsus.  The  eiiges  of  the  incision  in  the  skin  should 
Iv  neatly  bixnight  login  her  by  sutures,  which  are  to  be  passed  somewhat 
divply,  s<>  as  to  include  a  |H>rtion  of  the  orbicularis,  but  need  not  be  passed 
thnmgh  the  tarsus. 

Sufllon*  IKTtorms  a  simiewhai  similar  ojXTation.  He  makes  an  incision 
thnmgh  the  skin  of  the  up|HT  lid  about  thnv  millimetres  from  the  margin, 
l^raliel  to  it  and  exiending  aKmg  its  whole  length.  A  corresponding 
|K)riion  vabout  two  millimetres  in  width  of  the  orbicularis  is  excised,  and 
next  a  triangular  weiige-shapeil  pieiv  of  the  tarsus  along  the  whole  length  of 
the  lid.  Threo  sutun^sari^then  ins<*riiHl  in  the  following  manner:  A  suture 
arnuni  at  each  end  wiih  a  m^t^ile  is  to  Iv  pissinl  thrvuigh  the  upper  edge  of 
the  incision  in  the  tarsus,  and  Ivth  neiHiU's  are  thvn  to  be  carrieil  through 
the  lower  margin  of  this  gnxne  and  brought  i»ut  through  the  skin  just  above 
the  line  of  lashes,  the  |>oints  ot'  exit  lying  four  millimetres  a|>art.  The  two 
i>ther  sutures  ar^  to  Ih'  inseriiHi  in  the  scime  way,  cart^  InMUg  taken  that  the 
|H>iiit^  of  exit  are  aKnit  f^^ur  millimetres  thmi  each  other.  A  bead  is  then 
)ia]»eil  over  each  end  of  the  sutures  ^lo  prevent  their  cutting  the  skin),  and 
the  latter  eart^fully  tie^l,  so  that  the  two  opp^xsite  sitles  of  the  incisi<in  in  the 
tarsus  are  accurately  apprv»\imaiiHi.  The  upi^r  i\igo  of  the  skin  wound  is 
let)  oi>en. 

Pr.  Berlin'  rtwmmends  that  a  |vrti«ni  of  the  tarsus,  inclusive  of  the  con- 
junotiva^  should  be  excistni.  An  iucisitMi  is  made  aUnit  tive  millimetres 
alK>ve  the  margin  of  the  upjvr  lid.oxiruding  along  its  whole  length  if  neces- 
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aary,  and  including  skin,  muscle,  tarsus,  and  conjunctiva,  then  a  corre- 
sponding portion  of  tarsus  about  two  to  three  millimetres  in  width  is  excised, 
together  with  the  conjunctiva.  The  wound  is  then,  as  a  rule,  closed  with 
sutures. 

[Schneller's  operation  ("  Arch.  fUr  Ophthal.,"  xix.  2)  for  trichiasis  and 
entropium  consists  in  making  two  incisions  through  the  skin,  parallel  to  the 
edge  of  the  lid,  and  uniting  them  at  their  ends  so  as  to  include  an  elliptical 
portion  of  skin,  which  is  left  in  position.  The  skin  above  and  below  is 
then  dissected  up,  and  the  two  free  margins  are  united  throughout  their 
whole  extent  by  sutures  over  the  circumscribed  portion,  which  is  thus  buried. 
He  claims  that  the  buried  elliptical  piece  aids  in  stiffening  the  lid,  and  thus 
opposes  the  tendency  to  inversion.  After  a  time  it  seems  to  fuse  with  the 
skin  covering  it. 

A  modification  of  Von  Ammon's  tarsotomia  horizontalis  has  been  proposed 
by  Von  Burow.  The  lid  is  everted  and  the  point  of  the  knife  is  pushed 
through  the  tarsus  near  its  outer  end  a  line  or  more  from  the  cilia,  and 
carried  along  between  tarsus  and  muscle  from  the  outer  to  the  inner  end. 
If  the  tarsus  is  very  much  thickened,  a  wedge-shaped  piece  should  be  cut 
from  the  upper  side  of  the  incision.  A  narrow  strip  of  skin  is  then  excised 
from  the  length  of  the  lid,  and  then  from  three  to  five  sutures  are  inserted  in 
the  skin  and  the  external  wound  closed.  The  incision  through  the  tarsus 
may  be  made  with  a  pair  of  scissors.  This  operation  has  been  done  by 
Green,  of  Saint  Louis,  with  good  results.  Von  Burow  claimed  success  in 
more  than  one  thousand  cases.  (See  "Berl.  Kl.  Woch.,*'  1873,  No.  24,  and 
"Trans.  Fifth  Internat.  Ophth.  Gmgress,"  N.  Y.,  1876.) 

In  entropium  of  the  lower  lid,  Noyes,  of  New  York,  has  employed  a  method 
of  operating  which  is  of  the  nature  of  blcpharoplasty.  A  horizontal  incision 
is  made  outward  a  varying  distance,  usually  about  three  lines,  beginning  at 
the  outer  canthus,  and  the  canthal  ligaments  of  both  lids  carefully  severed  ; 
the  conjunctiva  is  also  loosened  from  its  attachments.  A  narrow  tongue  of 
skin  is  then  formed  by  making  incisions  upwards  towards  the  temple,  just 
bevond  the  end  of  the  eyebrow,  constructing  a  small  flap,  which  has  its  base 
below  and  its  apex  above.  This  being  loosened,  is  turned  downwards  and 
inserted  between  the  edges  of  the  wound,  room  being  made  at  the  palpebral 
angle  by  nicking  the  margins  of  the  lids  above  and  below.  In  closing  the 
wounds,  the  first  step  is  to  draw  together  the  edges  of  skin  where  the  flap 
was  removed.  The  apex  of  the  flap  is  next  attached  in  its  new  position  to 
the  conjunctiva,  and  then  quite  a  large  number  of  sutures  must  be  introduced 
to  make  a  close  adaptation  of  the  parts.  The  effect  is,  however,  satisfactorv. 
("  Trans.  Fifth  Internat.  Congress  of  Ophth.,"  1876.) 

Another  operation  for  entropium  has  recently  been  recommended  by  Hotz, 
who  discards  both  the  lid-clamp  and  the  horn  spatula.  While  an  assistant 
fixes  the  skin  of  the  eyebrow  firmly  against  the  supra-orbital  margin,  he  seizes 
the  centre  of  the  ciliary  margin  of  the  lid  and  draws  it  tightly  downward. 
He  then  makes  a  horizontal  incision  through  the  skin  and  orbicularis  across 
the  entire  length  of  the  lid,  two  millimetres  above  the  level  of  the  canthi. 
He  then  excises  a  strip  of  muscular  fibres  three  millimetres  wide  from  end 
to  end  of  the  lid.  Four  sutures  are  then  introduced  through  the  skin  of  the 
lid  two  millimetres  below  the  border  of  the  incision,  are  passed  through  the 
aponeurosis  upon  the  upper  third  of  the  tarsus,  a  little  above  the  junction 
with  the  fascia  tarso-orbitalis,  and  finally  through  the  upper  cutaneous 
border.  The  sutures  are  then  tied  with  a  firm,  deep  knot.  Cold-water 
dressings  are  then  to  be  applied  for  twenty-four  hours,  and  the  sutures  may 
be  removed  on  the  third  day.     ("Arch,  of  Ophthal.,"  viii.  2.) 
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In  all  tlie  variouff  operations  proposed  for  the  Beverer  forais  of  entropiunii 
esjiecially  where  there  is  an  incurvatiun  of  the  tarsus,  it  is  tfenerally  noce*ij 
i^ary  to  |ferforiij  &nnie  little  uperatiou  at  tlie  same  lime  at  the  external  eanthuf 
Thiis  latter  uj>eratit>n,  hitherto  known  m  tantlioplaaty,  waj:*  tir^t  proposed  bj 
You  Amnion  for  the  widening  or  lengthening  of  the  interpal|>ebral  aperture* 
The  operation,  iks  generally  jjerfornied,  is  not,  strictly  t?peaking,  a  plai*ti( 
operation.     The   external   eanlhua   is  prolungid  oulwanl   hy  a  hortzoali 
inei^ion,  which  ie  gonietioiee  extended  as  far  sn*  tlie  bony  margin  of  tJie  i>rbil 
A  pair  uf  seiFsors  or  a  sciiipel  i^  then  used  to  dissect  up  the  conjunctiva,  am 
the  eanlhal  ligament  m  then  divided^  either  of  the  upper  liil  alone,  or  of  boll 
The  tfkin  ami  conjunctiva  are  then  stitched  together,     (8ee  a  valuable  paper 
by  H.  Althof  in  ^^Trane.  Amer.  Ophth,  8qc.;'  1874.)— B;] 

14.— ECTKOPirM. 


In  this  condition,  the  eyelid  is  more  or  less  everted  and  its  conjunct! vi 
surface  exposed.     The  degree  of  ectropiiim  varies  greatly,  being  in  sonn 
cafies  so  slight  that  the  edge  of  the  lid  is  but  a  very  little  turned  out  Hti^ 
drooping,  whereas  in  others,  the  whole  eyelid  is  everted  and  its  lining  mem 
bnine  apparent  [Figs,  43,  44], 


[Fig.  43. 


Fig.  44. 


Aaer  Miller. 


After  Miller.] 


Sliglit  degrees  of  ectropium  are  often  seen  in  elderly  people,  more  eppecially 
if  they  are  afleet>ed  with  a  chronic  inflammation  and  thickening  of  the  coj 
ju II diva  and  edge  of  the  lids.  Tins,  together  w  ith  a  certain  degree  of  atroph; 
and  relaxation  ttf  the  Cfrbicularis,  causes  the  edge  of  the  lid  (e8f>ecially  th( 
lower)  to  become  somewhat  everted  and  drooping,  so  that  its  margin  is  m 
longer  applied  to  the  eyeball,  but  sinks  away  from  it.  In  con.*^etiiience  oi 
this  slight  eversion,  the  punctum  lacrvmale  h  no  longer  turned  in  tnwarde 
the  eyeball,  but  is  erect  or  everteiL  'fhe  tears,  instead  of  being  carried  ntf 
through  the  cunalicidus,  collect  at  the  inner  corner  of  the  eye,  bo  that  the 
eye  apjiears  to  be  always  moist  and  swimming  in  tears;  the  latter  flow  oyer 
the  edge  of  the  lid,  and  thus  maintain  and  increase  any  existing  excoriation 
or  inflammati«m  of  its  margin.  Severe  inflammations  of  the  con;i:nctiva 
(especially  purnlent  and  granular  ophthalmia)  are  frequently  the  cause  of 
ectropiurn,  particularly  if  they  are  accon»panied  by  great  swelling  and 
hypertroydiy  of  the  eonjiinetiva,  and  by  such  considerable  chemcksis,  that  the 
latter  protrudes  i>erha|)8  between  the  Uds ;  for  if  the  (i?dematons  infiltration 
and  swelling  of  the  lid  subside,  but  thfjse  of  the  conjunctiva  continue,  the  lid 
is  apt  to  become  everted  by  tlie  action  of  the  orbicuhiri!?;  being  assisted  lu 
tbis  by  the  hypertrophy  of  the  conjunctiva,  to  which  the  external  portion  of 
the  lid  can  oHer  no  counterpoise,  and  also  by  the  great  degree  of  cheraosis. 
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If  such  an  eversion  occurs,  and  is  not  at  once  replaced,  the  compression  of 
the  cartilage  and  of  the  upper  portion  of  the  lid  soon  produces  great  strangu- 
lation and  a  serous  and  hemorrhagic  infiltration  of  the  lid,  which  greatly 
increase  the  swelling.  Hence  the  tumor,  as  Mackenzie  remarks,  is  occasioned 
in  a  great  measure  by  strangulation ,  like  the  swelling  of  paraphimosis.  We 
not  unfrequeutly  observe  such  cases  of  ectropium  in  children  suffering  from 
purulent  ophthalmia,  in  whom  the  lid  has  become  accidentally  everted  during 
the  application  of  local  remedies,  etc. ;  and  instead  of  having  been  at  once 
replaced,  some  time,  perhaps  several  days,  has  elapsed  before  medical  aid 
was  sought.  The  strangulation  is  greatly  increased  in  children  by  their 
violent  fits  of  crying  and  struggling.  In  chronic  cases  of  purulent  and 
granular  ophthalmia,  the  conjunctiva  is  not  only  swollen  and  hypertrophied, 
but  the  cartilage  becomes  relaxed  and  stretched,  so  that  it  no  longer  maintains 
the  proper  curvature  and  position  of  the  lid,  but  assists  materially  in  the 
production  of  the  ectropium.  The  lid  becomes  at  the  same  time  elongated ; 
indeed,  ectropium  seldom  exists  for  any  length  of  time  without  causing  a 
certain,  often  considerable,  increase  in  the  length  of  the  lid. 

Paralysis  of  the  facial  also  causes  ectropium  (especially  of  the  lower  lid) 
and  lagophthalmos.  Intra-orbital  tumors,  abscess  of  the  orbit,  etc.,  often 
produce  eversion  of  the  lid,  on  account  of  the  exophthalmos  to  which  they 
give  rise. 

But  the  most  frequent  cause  of  ectropium  is  found  in  the  presence  of 
cicatrices,  excoriations,  etc.,  in  the  vicinity  of  the  edges  of  the  lids,  for  by 
their    contraction,    during    cicatriza- 
tion, the  margin  of  the  lid  becomes  [Fir.  45. 
more  or  less  everted  [Fig.  45].    Thus, 
in  long-continued  excoriation  or  ecze- 
matous  inflammation  of  the  edge  of 
the  lid  and  its  vicinity,  we  find  that  a 
contraction  of  the  skin  takes  place, 
and  the  lid  becomes  somewhat  everted. 
This  can  often  be  observed  in  cases  of 
inflammation  of  the  conjunctiva  and 
cornea,  accompanied  by  severe  lachry- 
mation.     The  edge  of  the  lid  becomes                        After  Lawson.] 
swollen    and     inflamed,    its    margin 

rounded,  the  eyelashes  stretched  and  displaced,  and  the  punctum  everted 
and  perhaps  obliterated.  Various  injuries  to  the  external  surface  of  the  lids 
of  the  integuments  in  their  vicinity,  such  as  burns,  scalds,  wounds,  etc., 
which  produce  loss  of  substance,  may  give  rise  by  their  cicatrization  to  more 
or  less  considerable  ectropium. 

Caries  of  the  orbit,  more  especially  at  its  outer  and  lower  margin,  is  a 
fruitful  source  of  very  severe  and  obstinate  forms  of  ectropium  ;  for  the 
caries  is  frequently  accompanied  by  the  destruction  of  a  considerable  portion 
of  the  substance  of  the  lid,  which  may  be  implicated  in  the  cicatrix  and 
adherent  to  the  bone.  Thus  we  sometimes  find  the  smooth  surface  of  the 
lid  drawn  at  one  point  into  a  small  funnel-shaped  aperture,  which  extends 
deeply  down  as  far  as  the  bono,  to  which  its  apex  is  adherent.  Abscess  of 
the  frontal  sinus,  which  perforates  by  a  small  opening  through  the  upper 
portion  of  the  lid,  may  be  followed  by  an  adhesion  of  the  lid  to  the  aperture 
in  the  bone,  and  a  considerable  degree  of  ectropium.  In  cases  of  ectropium 
of  the  upper  lid,  due  to  caries,  we  may  often  notice  (as  ^Mackenzie  j)oints 
out)  the  vicarious  action  of  the  lower  lid,  which  becomes  somewhat  raised, 
80  as  to  accommodate  itself  to  the  deficiency  of  the  upper. 
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Eetropium  generally  soon  produces  a  chronic  inflammation  nj  tW^^I^n 
juuc'liva  nuil  et»niea,  on  account  of  the  exposure  of  the  eye  to  tlie  irritating 
inHufnces  of  the  atmosphere,  and  tif  furcii^n  substances,  such  as  dust,  etc. 
After  a  time,  the  conjuuctiva  hecomea  ihickene<i,  swollen,  and  fie^lrcalej, 
it^ epithelial  layer  hypertrophied  and  ruugheneilttuid  at  length  xerophthalimii 
may  l»e  produced,  the  conjunctiva  and  tarsus  luidcrgoing  atropine  changea. 
The  cornea  becomes  inflamed,  pannus  sujwrvenef*,  or  deep  ulcers  ore  formtnl, 
which  may  lead  to  extensi^'c  perforation  and  all  its  dangerous  consequences, 
such  as  sLaphylonni,  or  eveu  atrophy  of  the  eyebidl.  We  often  find,  however,  i 
that  the  erfect  of  the  ectropium  uj)on  the  eye  is  but  iiioonslderable,  and  h  not  I 
tol lowed  by  any  marked  inflammation  of  the  conjunctiva  or  cornea.  This  is 
due  to  the  fact,  that  the  eyeball  is  rolled  upwards,  and  is  thus  protected  by 
the  upper  lid  (the  wnnklin*^  and  contraction  of  tlie  brow  ntlen  assisting  in 
this),  which  thus  guards  it  against  external  irritants.  Heuce^  we  sometimes 
find  that  patient>i  ajiply  to  us  for  treatment  of  the  ectropium  far  less  on 
account  of  tlie  inflammatory  or  other  affectiims,  than  for  the  sake  of  having 
their  |>crsonal  appearance  improved,  which  is  rendered  extremely  unsiirhtly 
from  the  exposure  of  tlie  red,  fleshy  conjunctiva.  In  consequence  of  the 
ectropium  and  the  nuil position  of  the  puncta,  the  tears  cannot  enter  the 
latter,  bwt  flow  over  the  cheek,  and  from  the  lachryuuil  sac  lx4ng  in  a  coa- 
Btant  state  of  emptiness  and  uouuse,  it  njay  in  time  shrink  and  become 
jjeniianently  diminished  in  size  (Weber)/  it«  walk  being  thinned  and] 
atmphietl.  1 

In  the  eversiou  conserpient  upon  inflammation  and  hypertrophy  of  the 
conjunctiva,  the  lid  shouhl  be  ut  oner,  rejilaced,  if  we  see  the  ease  sufficiently 
early,  aud  should  be  retained  in  its  proper  position  by  a  compress  bandage. 
Directions  should  also  be  given  to  the  attendants  In  cases  of  ]mrulent 
ophthalmia,  eto»,  more 'especially  in  children,  immediately  to  J*eplace  the  lid 
it  it  becomotf  everted  during  the  application  of  topical  remedies.  If  this 
trejitment  doe^  not  suflice,  and  there  is  great  hyperlro(»hy  an<l  proliferaliun 
of  the  conjunctiva,  the  surface  of  the  latter  should  be  touched  with  mitigated  | 
nilrati^  of  silver,  the  efl'oct  of  which  is,  however,  to  be  at  once  neutrar^ed  I 
with  salt  and  water.  The  cimjunctiva  is  then  to  be  freely  scarifled»  which 
will  generally  cause  a  considerable  diminution  in  the  size  of  the  lid.  In 
gome  cases  it  is,  however,  necessary  to  excise  a  more  or  less  considerable 
portion  of  the  swollen  and  hyf>erirophied  conjunctiva.  If  these  remedies 
iaii,  we  must  huve  recourse  to  operative  interference;  but  I  may  mentitm 
that  the  operations  proposed  an*]  practised  nt  diftcrent  times  are  far  too 
numerous  to  l>e  entered  upim  here,  and  I  shall  consequently  confine  myself 
to  a  description  of  those  which  have  been  found  to  be  the  most  useful  and 
iuccessfuh  I  must  state,  however,  that  no  very  definite  or  precise  rules  can 
be  laid  down  as  to  the  exact  method  of  operating,  for  we  constantly  meet  i 
with  cases  of  ectropium  so  variable  in  degree  and  extent,  that  we  are  obliged  1 
to  modify  and  alter  the  mode  of  operating,  in  order  to  adapt  it  to  the  exi- 
gencies of  each  individual  case. 

In  the  above  form  of  ectropium,  as  well  as  in  the  senile,  the  best  treatment 
is  the  diminution  of  the  palpebral  aperture  by  the  operation  of  larsoraphia, 
more  es[>ecially  if  there  is  a  certnin  degree  of  lengthening  of  the  eyelid,, 
Before  pn»ceeding  to  operate,  the  surgeon  should  take  the  outer  ciigea  of  the 
litis  between  his  forefinger  and  thumb,  and  draw  them  8<nnt?what  out  toward* 
the  external  canthus,  and  then  approxinmte  ihetu  tt>wards  each  other  at  tliis 
point,  in  oider  that  he  may  be  able  accurately  lo  estimate  the  extent  to 

>  "A.  t  0.,''  viii.  1,  9a  I 
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which  the  palpebral  aperture  should  be  narrowed.  The  effect  which  this 
narrowing  has  upon  the  edge  of  the  everted  lid  should  likewise  be  noted,  as 
alfio  the  fact  whether  the  lid  has  to  be  a  little  raised  or  depressed,  in  order 
to  bring  it  into  a  proper  position.  If  the  puncta  are  erect  or  everted,  they 
should  be  slit  up,  so  as  to  facilitate  the  entrance  of  the  tears  into  the  sac. 

Tarsoraphia,  which  was  first  devised  by  Walther,  is  to  be  performed  as 
follows :  The  operator,  having  inserted  a  horn  or  ivory  spatula  between 
the  lids  at  the  outer  can  thus,  makes  an  incision  through  the  skin  and  con- 
nective tissue  parallel  to  the  edge  of  the  upper  lid,  and  about  three-quarters 
of  a  line  from  its  margin.  This  incision  is  to  be  commenced  at  the  outer 
canthus,  and  carried  along  the  edge  of  the  lid  to  a  distance  of  from  one  and 
a  half  lines  to  three  lines ;  it  is  then  to  be  carried  vertically  down  to,  and 
through  the  anterior  edge  of  the  lid.  This  portion  of  the  lid,  including  its 
cilia,  is  then  to  be  completely  excised  from  this  point  to  the  outer  canthus, 
care  being  taken  that  the  hair-follicles  are  not  divided  obliquely,  but  entirely 
removed,  otherwise  they  will  grow  again.  The  same  proceeding  is  then  to 
be  repeated  in  the  lower  lid,  so  that  the  two  raw  surfaces  of  the  edges  of  the 
lids  can  be  accurately  applied  to  each  other,  and  united  by  two  or  three 
sutures.  In  order  still  more  to  facilitate  the  union,  and  to  give  the  lashes  a 
more  perfect  and  favorable  inclination,  Von  Graefe*  has  modified  the  opera- 
tion in  the  following  manner:  He  carries  on  horizontally  the  inner  portion 
of  the  vertical  incision  (which  has  been  made  perpendicularly  through  the 
edge  of  the  lid)  to  the  extent  of  about  one  line  or  one  and  one-half  line  toward 
the  nose,  along  the  posterior  border  of  the  margin  of  the  lip,  and  pares  the 
latter  by  removing  a  small  slip  of  conjunctiva.  This  is  to  be  done  in  each 
lid,  the  cilia  being  of  course  left  at  the  outer  portion  of  this  part  of  the  lid. 
In  tho«e  cases  in  which  there  is  a  considerable  elongation  of  the  edge  of  the 
lower  lid,  as  well  as  of  its  cartilage,  an  unsightly  pucker  or  fold  is  apt  to  be 
produced  by  the  sutures  at  the  outer  canthus.  To  obviate  this,  a  triangular 
portion  of  the  substance  of  the  lower  lid  should  be  excised  near  the  outer 
commissure,  the  base  of  the  triangle  being  turned  toward  the  edge  of  the  lid. 
The  operation  of  tarsoraphia  will  also  be  found  very  useful  in  lagophthalraos 
due  to  panilysis  of  the  portio  dura,  as  well  as  in  that  which  is  sometimes 
noticed  after  the  old  squint  operation. 

For  the  senile  or  spastic  forms  of  ectropium,  tarsoraphia  will  be  found 
greatly  preferable  to  the  operation  of  Adams,  which  consists  in  the  removal 
of  a  triangular,  V-shaped  piece  from  the  whole  thickness  of  the  lid,  the  base 
of  the  triangle  being  turned  toward  the  margin  of  the  latter,  and  the  apex 
toward  the  cheek.  [Fig.  46.]  The  edges  of  the  wound  are  then  to  be 
brought  accurately  together  by  sutures,  one  of  which  should  be  inserted 
close  to  the  margin  of  the  tarsus,  so  that  the  lips  of  the  wound  may  be 
brought  very  closely  together  at  this  point.  [Fig.  47.]  The  chief  disad- 
vantage of  this  operation  is  that,  when  it  is  done  near  the  central  part  of 
the  lid,  it  shortens  the  edge  of  the  latter  without  elevating  it  at  the  outer 
canthus,  hence  it  is  closely  pressed  against  the  eyeball,  which  may,  more- 
over, be  somewhat  irritated  l)v  the  pucker  or  fold  to  which  the  cicatrix 
gives  rise.  If  this  of)eration  is  adopted,  it  should,  therefore,  be  performed 
close  to  the  outer  canthus,  as  this  tends  to  elevate  the  edge  of  the  lid  at 
this  point. 

We  have  now  to  turn  our  attention  to  those  cases  in  which  a  j)artial  or 
complete  ectropium  is  due  to  a  cicatrix,  which  is  situated  at  a  short  distance 
from  the  eilge  of  the  lid,  and  causes  eversion  of  the  latter  by  traction. 

I  '^  A.  f.  0.,"iv.  2,201. 
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Very  nnnierous  opcnitioDs  have  been  devbed  to  remedy  ini-  <iei 
which  I  shall  only  mention  tlux-^e  cif  \Vhfirtr»»  Jonei?  (somelimes  also  termed 
Sarij^on's  operation),  Dieft'tnbacb,  and  Von  Grnefe,  for  they  are,  I  think,  the 
most  generally  useful  jiud  suceessfuL 


[Pig.  4r>, 


^iS?.  47.] 


Mr.  Wharton  Jones*  operation  it*  to  he?  performed  in  the  following!  manner! 
*'The  eyelid  is  i?et  frt»e  by  incisions  made  in  j^iich  a  way  thiit  when  the  eyelid 
i.*  brought  buck  into  its  imtnral  position,  the  gup  which  i.^  Jell  may  be  closed 
by  brinffintr  its  edges  together  by  i?utores,  and  ihii^  olitatain)^'  immediate 
utiion.  Unlike  the  Cekiun  operan'<jii,  the  narrower  the  cicatrice  the  more 
eeeuru  the  result.    The  flap  of*skiii  embraced  by  the  iticidons  h  not  geparuted 


Fip,  48. 


Fi^.  40. 


AtitH  >U4»*ra|{. 


After  St«lliir»f . 


frtim  the  subjacent  part& :  but  advantage  bein«:  taken  of  the  looseness  of  the 
iiubcijtttneoui*  cellular  liMsue,  the  flaj»  is  prct*^ed  duwuwardw,'  and  thus  the 
eyelid  16  set  free.     The  euccess  of  this  operutitm  depeudi^  very  mucfi  mq 

•   Vttfe  Mr  M'hartoii  Join**,  '^Trt'nti.Ni'  on  OphthidniH'  Mi^dicine  him!  Surffi^n*,"  p.  i\2fi. 

'  Mr.  «h»nr*  b  lu?rv  fJi'-crilMiiju  tln'  riiPtlitxl  in  wliioli  the  ojxTntiori  i»;  tolv  i>C'rfonm*d 
i«ii  till'  ujiiM^r  r»d;  in  tho  lower  lid,  of  etnirs*',  tiie  flap  wuuM  be  pj^ssitcd  upwanli-,  mnJ  thv 
AhIiuiU  pjsitioa  uftlie  edn^i^  of  tiic  lid  wuuld  Iw  thun  ivgAincd. 
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the  looseness  of  the  cellular  tissue.  For  some  days  before  the  operation, 
therefore,  the  skin  should  be  moved  up  and  down,  in  order  to  render  the 
cellular  tissue  more  yielding." 

In  Figs.  48  and  49  the  method  of  performing  this  operation  upon  the 
lower  eyelid  is  illustrated.  A  horn  spatula  having  been  inserted  beneath 
the  lower  lid,  so  as  to  render  this  tense,  two  straight  incisions  are  to  be  made 
from  the  edge  of  the  lid,  in  such  a  manner  that  they  converge  toward  each 
other,  and  meet  at  such  a  distance  below  the  lid,  that  the  cicatrix  is  com- 
pletely included  within  the  triangular  flap  thus  formed.  The  flap  is  then 
to  be  pressed  upwards,  so  as  to  bring  the  edge  of  the  lid  into  its  normal 
position,  and  all  the  opposing  bridles  of  cellular  tissue  are  to  be  divided, 
without,  however,  dissecting  off*  the  flap  from  the  subjacent  parts,  except, 
perhaps,  very  slightly  at  the  periphery.  The  edges  of  the  wound  existing 
oelow  the  apex  of  the  flap  are  next  to  be  closely  united  by  two  common  or 
twbted  sutures  (Fig.  49),  and  then  the  two  edges  of  the  flap  are  to  be  accu- 
ratelv  united  by  sutures  at  each  side  to  the  opposite  margin  of  the  wound. 
If  it  1)0  necessary  somewhat  to  shorten  the  edge  of  the  lid,  tarsoraphia  may 
be  united  with  this  operation.  The  above  method  of  operating  is  especially 
indicated  in  those  cases  of  ectropium  in  which  the  shape  and  form  of  the  lid 
are  but  little  changed,  its  margin  being  chiefly  elongated. 

Dieffenbach  devised  the  following  operation  for  eversion  of  the  h)wer  lid, 
due  to  a  cicatrix  situated  at  a  short  distance  from  it.  The  cicatrix  is  to  l>e 
included  within  a  triangular  flap,  the  base  of  which  [Fig.  50,  c  c]  is  to 


[Fig.  60. 


Fig.  51.] 


he  turned  towards  the  margin  of  the  lid,  the  apex  to  the  cheek.  This 
triangular  portion  is  then  to  be  removed,  and  the  incision,  which  represents 
the  base  of  the  triangle,  is  to  be  prolonged  horizontally  on  each  side  to  a 
short  distance  [a],  in  order  to  facilitate  the  approximation  of  the  lateral 
edge*  [6  6]  of  the  triangle,  which  should  be  raised  from  the  subjacent  parts 
by  a  few  incisions  with  the  scalpel.  The  two  lateral  incisions  of  the  triangle 
are  to  be  united  by  fine  sutures,  and  then  the  horizontal  incision,  on  each 
side  of  the  base  of  the  triangle,  is  also  to  be  brought  together  by  sutures  [as 
is  represented  in  Fig.  51]. 

Von  Graefe  has  lately  introduced  the  following  method  of  operating  for 
the  severer  cases  of  ectropium  of  the  lower  lid,  more  especially  those  which 
are  the  result  of  chronic  blepharo-adenitis.  He  makes  a  horizontal  incision 
just  behind  the  edge  of  the  lid,  in  the  intermarginal  space,  from  the  lower 
puncturo  to  the  outer  canthus.  From  the  extremities  of  this  line  (Fig.  52), 
two  incisions  are  then  to  descend  vertically  down  the  cheek,  for  a  distance  of 
from  eight  lines  to  ten  lines.  The  square  flap  A  is  next  to  be  dissected  up, 
and,  if  necessary,  somewhat  raised  subcutaneously  beyond  the  lower  extremi- 
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ties  of  the  vertical  incisions.  The  flap  is  then  to  be  seized  at  its  upper 
ell>^}  by  two  |»airs  of  broad  forceps,  and  forcibly  stretched  upwards,  and 
niainUiined  in  this  position  by  sutures,  which  are  to  be  applied  finst  at  the 
vertical  incisions,  comiueucing  at  their  lower  extremity.     The  two  upper 

angles,  which    now    project   considerably 
Fig.  o2.  above  the  upper  margin  of  the  opposite 

edge  of  the  wound,  should  next  be  suffi- 
ciently bevelled  oflT,  and  this  is  best  done 
by  making  a  somewhat  bent  incision  (B  B) 
whose  acute  angle  Cis  then  to  be  drawn 
up  and  united  to  />.  The  effect  of  this  bent 
incision  ( B  B)  is  twofold,  viz.,  it  shortens  the 
etige  of  the  lid,  and  elevates  the  flap.  The 
B  -^  closer  to  the  edge  of  the  lid  the  point  C  is 

brought,  the  less  does  it  elevate  the  flap,  but 
the  more  does  it  shorten  the  edge  of  the  lid; 
whereas,  the  closer  the  point  C  lies  to  the  vertical  incision,  the  more  is  the 
flap  elevated,  and  the  less  is  the  edge  of  the  lid  shortene«i.  The  more  exact 
me:isuremeuts  as  to  the  size  of  the  incisions,  etc.,  can  only  be  determined 
duriujLr  the  |>erf^irmanoe  of  the  operation,  more  especially  the  adaptation  of 
the  fl.Hp  in  its  new  (H^iiion,  as  we  must  shape  and  nitxlity  them  according  to 
circumstances.  Indeinl  this  hoKls  good  in  all  plastic  operations.  Finally, 
the  h>ri/.ontal  wound  is  to  Ih'  cU^sed  with  sutures,  and  in  such  a  manner  that 
tho  latter  include  brivid  |>iirti<ms  t»f  :?kin,  but  only  narn.»w  one*  of  conjunc- 
tiva :  as  this  is  mort*  favorable  lV»r  the  sul^seijuent  fastening  of  the  flap,  for 
the  diiivrent  ihn^'ads  v^f  the  suturi's  are  t>»  be  tolerably  tightly  fixed  to  the 
I  •r^:u-a.i.  A  tirni  o»mpn;-ss  bandaire  is  to  In? applie*!  durin^r  the  first  twenty- 
f«;;r  h  ui^.  V.iu  Grat-fe  has  found  this  operation  much  more  successful 
ih:i:i  li.at  'A  DIotTenhach.*  [For  a  further  o^>nsideration  uf  the  various 
ni  -lid^aii-'us  *•!  iars«»raphy  that  have  U-eu  proi>.ijeii.  ?ee  the  following 
re:VreKt\-s:  "tii.^niale  luternaz,  doUe  Sv»i.  Mol.."  ii.  *^ ;  "Pr>gres  Me<lical," 
.S'p;.  1>.  1>M^:  "  Bull,  et  mom.  do  la  Sv.  do  Chirurgie."  August  and  Sep- 
tvmUr.  ISSl :  "Trans.  Auur.  Ophihal.  S^.v.."  1>>0.— B.] 

In  th-«se  instan^^-s  -^f  eo:r»piu!u  in  whi-h  oxionsive  cicatrices  involve  a 
c*:»:>:  i-.rabltr  i>'ri.'n.  -t  t-ven  the  wh  io  ihickri«.-ss  •{  iho  lid.  as  ■ktWn  ix*curs 
iu  c=ir:r>  or  neo^«^i^  .-f  the  Uuie.  .-r  iu  cas*-s  vf  ^^ncor.  e:o-.  it  may  be  neces- 
«ry  ..-  TuKrteiy  i-^  ox/iso  :he  aifiv:*:>l  i^^::  n.  aui  :->  v.W  up  the  wound  by 
irau>v!an:mj  a  d-ip  tak'.n  fr  ni  tho  ad;av\:::  in:o^:i:iurits.  This  operatii»n 
of  :i'.ak:::j  a  r.rw  oyelii  is  t»-r:ii^'«i  f-.Vr-'.  !•-■.;  ':-«:;.  and  verv  numen^us  mi>«lifi- 
oa::  iis  f  i:  have  fn^en  Ir^ni  time  :■*  ti:uo  iievi>^\i:  I>U:fvnl^oh  and  Friokc 
havi:;^  iw^n  ani;njs:  tJio  tirst  t.»  prac:;^;  i:.  Tho  i!a:^  i?  >«iueti'iies  taken 
frri:  :?-  :oa;p'.r  an  i  f -r^-hva  I.  in  « :h^r  c;i.*»;*.  :r.^::;  :ho  ch<r  k  '^r  si»le  r»f  the 
n<5r.  a>-  r^iir:^  :  -  :h:?  s:ze  an  i  :^>*i:i  n  of  :hv  cititrix  •  r  ^rr-wih  which  is  to 
be  rX"l-*r«:.  Thr  flap  his  tvt:i  :yr:;  :*  rr.ui  :r.*:v.  :ho  "Kick  ■*:'  the  hand.'  I 
sha".  n  «t:V-.-.  ::ly  ;-<  r:  y  a  :"t  w  :' :"::-.  :i;  rv  :::.:••  r  a:;:  an  i  irix*:  jrenerally 
*;-  '»^:-!  r^  •{:">  .••  ;.»ri::::j.  \\"!i:h  «:!.'.  >-.::?.>:  :  •  :!!.:>;ra!-  the  principles 
tha:  s.-  ..  i  j-:::-.  '.*>.  *:*.;:  :h-.  :-. :a:.s  ■:'  «':.,.?.  :::.:<:  >.  ::;  •i-.r.;.'!  and  altered 
a'>*  r:  r.j  :  ".i-  •.  xi^i:  "->s  :" -vrvial  o.i^.s.  Tr.-.  r.  art',  r.  wever.  a  few 
p  :*::-  w :.::.".  i":';-"  :  ■  a!l  t!-.--^/  v-.i>->  :*  ■  !•.  v'r.ir  :  .."i*:y.  av.  i  aitenti'm  to 
wl:  :i  ^r\-a:.j  ^:r^*i?^:s  :hr  .:.i:iA  ;:  a  :*av  rao.-.  rv>-":.     Thus,  the  size  of 

*     A  •'  ■■     \  •:  io- 
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the  flap  should  always  be  larger  than  the  wound  into  which  it  is  to  be  fitted, 
in  order  that  this  may  be  completely  filled  up,  and  its  edges  and  those  of  the 
flap  be  readily  united  without  any  undue  stretching;  a  certain  degree  of 
latitude  being  also  allowed  for  a  little  shrinking  or  contraction  of  the  flap. 
Care  must  likewise  be  taken  that  the  surrounding  skin  is  not  too  much 
8tretche<l  when  the  flap  is  fastened  in  its  new  position  ;  hence,  if  any  undue 
tension  exists,  a  few  superficial  incisions  should  be  made  in  the  skin  near  the 
base  of  the  flap  so  as  somewhat  to  liberate  it.  The  base  of  the  flap  should 
always  be  made  sufliciently  broad  to  maintain  the  vitality  of  the  transplanted 
portion,  which  is  otherwise  prone  to  slough.  This  vitality  may,  however,  be 
also  impaired  by  the  unhealthy  condition  of  the  skin  from  which  the  flap  is 
taken;  by  it  being  too  firmly  pressed  against  the  bone  by  a  very  tight 
compress  bandage ;  or,  on  the  other  hand,  by  its  not  being  kept  in  sufliciently 

Fig.  63. 


After  Stellwag. 

close  contact.  The  prospect  of  the  success  of  the  operation  is  always  best 
when  the  integuments  from  which  the  flap  is  taken  are  quite  healthy,  and 
are  free  from  all  cicatricial  or  inflammatory  changes. 

In  Fig.  63  is  illustrated  the  method  of  excising  a  large  cicatrix  of  the 
upper  lid,  which  has  produced  extensive  ectropium.  The  cicatrix  is  to  be 
included  within  two  horizontal  incisions,  which  converge  towards  each  other 
at  the  inner  (nasal)  side,  but  diverge  and  descend  somewhat  at  the  temple. 
The  diseased  portion  of  the  lid  is  then  to  be  carefullj^  dissected  away  from 
the  subjacent  tissue,  so  as  thoroughly  to  liberate  the  lid,  which  is  then  to  be 
drawn  into  its  normal  position.  The  extent  and  sha})e  of  the  wound  which 
is  thus  made,  are  to  be  estimated  with  as  much  accuracy  as  possible,  nnd  a 
corresponding  flap  (J,  Fig.  53)  is  then  to  be  dissected  from  the  skin  of  the 
temple.  For  reasons  stated  above,  the  size  of  this  flap  should,  however,  be 
somewhat  larger  than  the  wound  into  which  it  is  to  be  fitted.  When  the 
flap  has  been  carefully  dissected  ofl",  so  that  only  its  base  remains  standing, 
it  is  to  be  twisted  somewhat  upon  itself,  fitted  into  the  wound,  and  carefully 
fastened  there  by  numerous  fine  sutures ;  the  incisions  in  the  temple  being 
closed  in  the  same  way. 

In  Fig.  54  is  shown  the  method  of  fastening  a  flap  which  has  been  dis- 
sected out  from  the  temple  into  a  wound  in  the  lower  eyelid. 

Dieflenbach  made  three  incisions,  which  formed  an  equilateral  triangle, 
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and  included  the  cicatrix ;  the  one  incision  being  carried  parallel  to,  and 
somewhat  below,  the  margin  of  the  lower  lid,  Fig.  55.  He  then  excised  the 
portion  included  within  the  triangle,  and  next  dissected  an  oblong  flap  of 

Fig.  54. 


After  Stellwag. 


skin  (Fig.  55,  A)  from  the  parts  immediately  adjacent  to  the  wound,  and 
shitleil  it  laterally  into  the  latter,  retaining  it  in  its  position  by  sutures 
(Fig.  5G). 

FiiT.  •'>'''>.  Fig.  50. 


A 
After  Stellwag. 


After  Stellwag. 


It'  the  inaiirin  oi'  th<'  lid   is   implicated   in   tho  disoa.'^e,  it  must  also   Iw 
incliuird  in  the  j)art  which  isf  excised ;  and  the  upper,  horizontal  incision  of 
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the  new  flap  should  then  be  made  somewhat  longer,  so  that  this  portion  of 
the  flap  may  form  the  edge  of  the  lid. 

Knapp  has  described*  an  ingenious  modification  of  blepharoplasty,  per- 
formed by  him  in  a  case  in  which  a  cancerous  tumor  occupied  the  inner  two- 
thirds  of  the  lower  lid  (including  its  edge),  extending  somewhat  beyond  the 
inner  angle  of  the  eye,  and  involving  the  skin  of  the  nose  to  an  extent  of 
from  two  lines  to  three  lines.  As  the  flap  is  apt  to  contract  when  it  is  made 
with  its  base  downwards,  and  may  thus  give  rise  to  ectropium.  Dr.  Knapp,  at 
the  suggestion  of  Dr.  Fritz  Pagenstecher,  operated  in  the  following  manner : 
He  included  the  tumor  between  straight  incisions  (which  were  carried  well 
into  the  healthy  tissue).  After  the  morbid  growth  had  been  thoroughly 
removed,  he  prolonged  the  internal  horizontal  incisions  towards  the  nose, 
and  thus  prepared  a  square,  horizontal  flap  at  this  point.  He  then  made 
(in  the  prolongation  of  the  palpebral  aperture)  an  incision  from  the  outer 
canthus  slightly  upwards  into  the  skin  of  the  temple;  and  next  a  second 
incisfion,  which  was  at  first  a  straight  prolongation  of  the  lower  edge  of  the 
wound,  but  was  then  somewhat  arched  downwards  on  to  the  cheek,  the  con- 
cavity l(M>king  downwards.  The  long  flap  thus  formed,  and  which  increased 
considerably  in  width  towards  its  base,  was  then  dissected  ofl"  from  the  sub- 
jacent tissue,  drawn  forwards,  and  its  inner  angles  united  by  twisted  sutures 
to  the  vertical  edge  of  the  nasal  flap.  Both  flaps,  though  tightly  stretched, 
entirely  covered  the  wound,  and  formed  a  very  successful  artificial  lid.  The 
external  fourth  of  the  latter,  which  had  remained  standing,  now  formed  the 
most  internal  portion.  The  edges  of  the  wound  were  then  carefully  united 
by  very  numerous  sutures,  and  a  compress  bandage  applied  for  forty-eight 
hours.  Perfect  union  resulted,  and  the  patient  was  discharged  fourteen  days 
afterwards,  completely  cured.  The  palpebral  aperture  was  slightly  (about 
two  lines)  diminished  in  length,  but  could  be  easily  and  perfectly  opened  and 
closed  by  the  action  of  the  upper  lid.  The  lower  lid  was  closely  applied  to 
the  globe,  and  Knapp  states  that  this  was  one  of  the  most  successful  cases  of 
blepharoplasty  with  which  he  has  met.  [Knapp*  has  since  operated  by  the 
same  method  upon  similar  cases,  and  the  result  left  nothing  to  be  desired. 
But,  although  this  method  produces  very  excellent  results,  it  is  limited  in 
its  efficiency,  and  Knapp  has  not  ventured  by  its  means  to  repair  the  loss  of 
more  than  three-quarters  of  the  lower  lid. — H.]  In  cases  in  which  we  unite 
the  opposite  edges  of  two  flaps,  care  must  always  be  taken  to  allow  a 
suflicient  amount  of  skin,  so  as  to  permit  a  certain  degree  of  contraction  «nd 
gaping  of  the  edges  of  the  flaps,  in  case  they  should  not  unite  by  first  inten- 
tion, which  is  not  unlikely  to  occur. 

In  those  cases  in  which  cicatrices  or  cancerous  growths  implicate  the  inner 
or  outer  canthus,  and  to  a  small  extent  the  opposite  edges  of  the  two  lips, 
the  flap  which  is  to  cover  the  wound  may  be  taken  from  the  skin  of  the  nose 
or  the  temple,  according  to  the  situation  of  the  disease.  In  such  instances, 
the  following  operation,  devised  by  Hasner,  will  be  foun<l  useful :  If  the 
morbid  growth  be  situated  at  the  outer  canthus,  and  implicates  to  a  certain 
extent  the  edges  of  the  upper  and  lower  lid,  the  tumor  is  to  be  included 
above  and  below  between  elliptical  incisions,  which  should  be  laid  well  in 
the  healthy  integument.  The  line  of  junction  of  these  two  incisions  should 
then  be  slightly  prolonged  outwards,  and  a  suflSciently  large  flap  be  excised 
from  the  temple.  The  upper  extremity  of  this  flap  is  to  be  bifurcated,  so  as 
to  fit  easily  into  the  wound  made  in  the  edges  of  the  lid  at  the  outer  canthus. 
If  the  disease  is  situated  at  the  inner  canthus,  the  flap  should  be  taken  from 
the  side  of  the  nose. 

>  ''A.  f.  O.,"  xiii.  1,  183,  p  "  Archiv  of  Ophthal.  and  Otol.,"  vol.  ii.  p.  2C9.] 
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If  the  cieatricirtl  adliesions  are  narrow  and  not  very  firm,  it  may  suffice  to 
divide  tbeui  wubcutaneously,  and  thus  to  liberate  the  lid,  and  allow  it  to 
assume  m  normal  position.  [Landolt  has  deficnbed  a  new  method  of  ble- 
pharoplasty,  which  is  quite  ingenious.  He  conj^icierft  the  lid  as  formed  of 
two  leaves  or  laminie;  an  external  leaf,  comprising  skin  and  orbicular 
muscle  with  tlie  cilia,  and  an  internal  leaf  com|>risiug  the  subnuiacular  con- 
nective tis*-sue,  tar.aiKs,  and  conjunctiva.  lu  oai*e8  of  lo«d  of  the  lower  lid  it 
\b  generally  merely  the  external  leaf  that  is  lost,  while  the  conjunctiva  is 
usually  preserved.  In  such  a  cai?e  the  c"ujunetiva  of  the  lower  lid  ia  fresh- 
ene*l,  and  dclachefl  as  far  us  pmii'Me  from  the  subjacent  ti^ne,  as  far  ns  thtt 
cul-de-sac.  The  upper  lid  is  then  divided  into  \U  external  and  intenial 
leaves,  and  the  conjunctiva  of  the  lower  lid  is*  inserted  between  them,  and 
carefully  united  by  suture:^  passing  from  within  outward  thn»ugh  the  external 
leaf  of  the  up[)er  lid.  The  latter  may  easily  be  extended  and  elongated, 
and  thus  there  is  a  8oHd  occlusion  of  the  eyeball.  At  the  end  of  several 
months  the  upper  lid  ha.^  regained  its  mipplene^,  and  the  interpalpebral 
aperture  may  be  reestal>lished  through  the  upper  lid.  Of  course,  there  will 
be  DO  cilia  iu  the  new-formed  upper  lid,  Landolt  claims  success  in  every 
case  in  which  it  has?  been  tried.  (See  "Archive*  d'Ophtfialmologie,"  Nov.— 
Dec.  1880.) 

Certain  observations  of  the  Editor  upon  the  natural  course  of  develop- 
ment and  transformation  in  scars  of  the  face,  involviug  the  lids  directly  or 
indirectly,  have  led  him  to  think  that  the  natural  process  of  change  may  be 
assisted  nnil  jxThaps  luistened  by  a  cotubinatiou  wf  massage  and  traction, 
and  thus  the  jmrts  made  more  movable  and  put  into  a  better  condition  for 
the  performance  of  any  blepharoplastici»peration,  the  chances  of  the  success 
of  which  are  thereby  enhanced.  We  know  that  in  time  the  tissue  of  a  scar 
ajssiuiilates  more  and  more  to  the  structure  of  a  part,  and  its  dee|»  nttaeh- 
meuts  become  more  movable.  The  scar,  which  at  first  is  thin,  bluish*  and 
sliiuing,  «ud  composed  of  undeveloped  fibrous  tissue^  becomes  white  and  de- 
pressed, and  its  structure  comes  very  slowly  to  resemble  that  of  the  part 
where  it  is  situated,  though  of  course  it  never  becomes  true  skin.  The 
loosening  of  such  scars  from  their  deep  attiichments  is  due  to  a  slow  ab8ori>- 
tion  of  certain  tissue-elements  and  the  f<Krmation  <»f  a  loose  network  of  con- 
nective tissue,  more  or  less  ehislic  and  pliable,  at  the  base  of  the  scar,  (irent 
changes  occur  in  this  regard  in  t-ourse  of  time;  but,  as  IX  Hayes  Agnew  says, 
external  agents,  such  tis  rubbing  and  kneading  tht^  part^,  i»r  massage,  and 
even  soaking  and  steauiing  the  [lart^,  are  useful  in  hastening  the  tirocess  of 
interstitial  abstirption.  We  can  readily  see  that  the  act  of  manage,  by 
pressure  f»u  plastic  deposits,  causes  an  al)3orption  of  a  certain  amount  of  in- 
tercellular material,  and  thus  the  texture  at  the  base  becomes  more  open. 
Persistent  rubbing  and  kneadiugof  scars  of  the  face,  both  those  due  ti»  Inirns 
and  those  resulting  tvom  bone-ejirk's,  as  preparatory  to  blepharoplasty,  have, 
in  a  number  of  instauces  iu  the  Kditor^s  experience,  yielded  most  excellent 
results.  Adhesions  of  scars,  felight  or  extensive,  to  the  subjacent  parts,  have 
been  slowly,  cautiously,  and  painlessly  detached,  and  a  gradual  absorfttion 
of  the  iirm  material  in  the  dense  part  of  the  scar  has  been  brought  abcait. 
So  considerable  has  been  the  result  obtained  in  some  cases  that  the  Ivlitor 
has  come  to  regard  this  gradual  extension  and  loosening  as  an  im[jortttnt 
part  of  the  treatment  in  these  cases.  It  is  astonishing  how  soft  and  pliable 
the  seams  in  these  scars  become  under  this  treatment,  aud  this  pliability  and 
elongation  of  the  cicatrix  is  probably  permnnent.  The  deiiressed  scai-s  due 
to  bone  disease,  iu  which,  ufter  the  casting  otf  of  the  secjuestrum^  the  fistu- 
lous siuuB  haa  closed  and  the  scar  has  become  depressed  and  firmly  adherent 
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to  the  bone  or  perioBteum,  generally  prove  intractable  to  this  method  of 
treatment  by  massage.  In  these  cases  it  will  be  necessary  to  divide  the  ad- 
hes^ions  subcutaneously,  and  then  keep  up  motion  in  the  parts  by  rubbing, 
until  all  danger  of  re-adhesion  of  the  old  attachments  has  passed.  This 
operation  has  been  advocated  by  Mr.  Wm.  Adams,  of  England,  who  has 
practised  it  in  a  number  of  cases  with  success.  (See  "  British  Med.  Journal," 
April  29,  1876).  He  describes  it  as  an  operation  for  the  obliteration  of  de- 
pressed scars  afler  glandular  abscesses  or  exfoliation  of  bone.  The  o])era- 
tion  consists,  first,  in  subcutaneously  dividing  all  the  deep  adhesions  of  the 
cicatrix  by  a  tenotomy  knife,  introduced  in  healthy  tissue,  a  little  beyond 
the  marein  of  the  cicatrix,  and  carried  down  to  its  base.  Then  the  de- 
pressed cicatrix  is  carefully  and  thoroughly  elevated,  lifting  it  up  as  it  were, 
so  that  the  cicatricial  tissue  remains  prominently  raised,  and  the  cicatrix 
maintained  in  its  elevated  position  for  several  days  by  passing  two  hare-lip 
pins  or  needles  through  the  base  at  right  angles  to  each  other.  The  needles 
or  pins  are  generally  removed  on  the  fourth  day,  and  the  cicatricial  tissue, 
somewhat  swollen  and  infiltrated,  is  allowed  gradually  to  subside  to  the 
proper  level  of  the  surrounding  skin.  Adams  thought  that  after  subcuta- 
neously dividing  all  the  deep  adhesions  of  the  cicatrix,  elevating  the  cicatri- 
cial tissue,  and  retaining  it  so  raised  for  a  few  days,  the  depression  would 
become  filletl  up  by  inflammatory  infiltration,  so  that  the  scar  could  not 
again  sink  below  the  level  of  the  surrounding  skin  ;  the  depres-sion  would 
thus  become  obliterated,  and  all  the  adhesions  of  the  cicatrix  would  be  effect- 
ually removed.  The  doubtful  point  is  whether,  in  the  course  of  time,  absorp- 
tion and  recontraction  of  the  inflammatory  lymph  would  take  place,  so  that 
the  depression  would  return. 

Afler  the  operation  the  cicatricial  tissue  always  loses  its  shiny,  membra- 
nous character,  and  becomes  looser  and  of  an  opaque  white  color. 

So  far,  this  method  of  treatment  of  depressed,  adherent  scars  from  bone- 
caries  has  been  emploved  by  the  Editor  in  but  three  cases,  but  in  all  with 
satisfactory  success.  One  was  for  complete  eversion  of  the  lower  lid  by  a 
broad,  depressed  cicatrix,  firmly  adherent  to  the  superior  maxilla  below  the 
orbital  margin.  The  original  trouble  was  probably  extensive  caries  of  the 
bone  from  scrofulous  disease.  After  the  loosening  of  the  scar  had  been 
done,  and  subsequent  massage  treatment  had  been  carried  on  for  four  weeks, 
the  lid  was  inverted,  and  the  space  opened  by  the  incisiion  was  filled  in  the 
ordinary  way  by  transplantation  of  a  flap  of  skin  with  pedicle  from  the 
temple. 

The  second  case  was  also  complete  eversion  of  the  lower  lid  from  the  same 
cause,  the  original  injury  having  been  a  pistol-shot  wound.  The  adhesions 
here  were  not  so  broad  as  in  the  first  case.  The  subsequent  method  of  treat- 
ment was  the  same. 

The  third  case  was  one  of  almost  complete  eversion  of  the  upper  lid,  pro- 
duced by  a  long  and  somewhat  broad  scar  on  the  forehead,  just  above  the 
eyebrow,  the  cicatrix  being  markedly  depressed  and  firmly  adJiereut,  through- 
out its  whole  length,  to  the  bone.  There  had  been  quite  extensive  destruc- 
tion of  bone  from  a  severe  blow  received  many  years  before.  In  this  case 
also  the  same  steps  were  carried  out,  and  the  resulting  gap  filled  by  trans- 
plantation of  a  flap  from  high  up  on  the  forehead.  As  before  stated,  the 
ultimate  result  was  excellent  in  all  the  cases.  C^e  "Trans.  Amer.  Ophthal. 
Soc.,"  1881,  and  "Amer.  Journ.  Med.  Sci.,"  October,  1881.) 

In  the  repair  of  lesions  about  the  inner  halves  of  the  lids,  or  in  cases 
where  there  is  no  skin  available  for  flaps  either  uj)on  the  forehead  or  temple 
or  outer  portion  of  the  cheek,  Noyes,  of  New  ^  ork,  makes  use  of  a  naso- 
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buccal  flap,  in  which  the  iiieisiuna  ai'e  luade  down  the  Me  of  the  noete  nud 
check,  as  far  an  the  up|>er  lip;  the  free  end  being  beUnv,  and  the  iitlach<"d 
end  or  base  above.  The  iiiciaioiw  are  so  made  as  to  include  vessels  which 
come  from  the  sypra-orbiliii»  ethmoidal,  and  naaul  brauches  of  the  orbital 
arteries;  and  also  some  brancfied  from  the  other  sirle  of  the  median  line,  by 
laying  the  incision  obliqtJelv  acro^  tJie  nose.  When  this  flap  is  twist<Hl 
upon  its  base  upwards  and  laid  in  pL»silion,  there  is  left  a  hirjje  jy^ip  iu  the 
face,  which  ij*  tilled  by  jiliding  tlie  cheek  in  towards  the  median  Imr-,  mnl 
uniting  tlie  eflges  by  pins  and  figure-of-eight  sutures.  The  deformilv  re- 
sulhrijr  is  sometimes,  however,  very  cimsiderable.  (*' Trans,  Fifth  tnter 
Ophth,  Otntjress,'*  1876.)— B.] 

SklH'tjrftftinrf  has  lately  been  much  advocated  as  a  dubstitute  for  the  various 
blepharopliistic  operations  in  cas*^  of  ectropium,  injury  of  the  eyeli<l«  from 
burns,  etc.  Some  operators  tVdlow  Itevenlin's  orijtjinal  metho<l  of  inserting 
a  few  small  isolated  portions  of  skin  on  the  granulating  surface,  to  act  iks 
c<*ntres  of  new  dermic  cell-formation,  De  Wecker/  who  has  had  threat  ex- 
perience  in  the  employment  of  skin-grafting  in  diseases  of  the  eyelidsi,  how- 
ever, recommends  thai  the  wlwie  granulating  wound  should  be  covered  with 
small  pieces  of  skin  measuring  six  or  eight  millintetres,  just  like  mosaic 
Work*  Transparent  isinglass  plaster,  or  gummed  gold-beater  skin,  is  to  be 
placed  over  it.  so  that  the  condition  of  the  little  portion  of  skin  may  be 
watched^  this  being  covered  by  a  pledget  of  cottonwool  and  a  bandage,  as 
it  is  of  mucli  im|>ortance  to  maintain  the  temperature  of  the  part.  If  it  h 
found  that  etome  of  the  pieces  have  not  taken,  fresli  one,s  muwt  be  substituted 
for  them,  De  VVecker  considers  skin-grafting  especially  imlicaleti  in  the 
following  cases: 

1.  It  should  always  be  employed  in  burns  of  the  eyelids  or  neighboring 
parts,  which  give  rise  to  suppurating  wounds,  the  faulty  cie>atrization  of 
which  threatens  tleformity  or  displacement  Reversion)  of  the  eyelids. 

2.  In  partial  or  complete  ectropium^  due  to  neighboring  cicatrices  (from 
burns,  caries,  etc.).'  In  such  cases  the  lid  is  to  be  so  thoroughly  freed  by 
dissection  from  its  cicatricial  adhes^ions  that  it  CAu  be  with  case  drawn  into 
its  norma)  p<^ition.  In  order  to  maintain  it  there,  two  opposite  points  of  the 
nmrgins  of  the  lids  are  U*  be  pared,. and  united  by  sutures.  This  caus^  the 
woimd  t<»  he  kept  open  ami  level,  and  after  good  ileshy  granulations  have 
eprunii:  up  (i  r.,  ailer  six  or  eight  days)  they  are  to  be  completely  c^jvcred 
by  a  I  i'  little  portions  of  skin, 

H.   -  ling  may  advantageously  replace  many  of  the  racthods  ol 

h  .ii?Ly  in  casf^  of  flestrnction  of  the  eyelids.     \n  a  case  of  complete 

•  >  of  the  eyelids.  I>e  Wccker  freshens  the  parts  next  to  the  edge  of 

nit ;  he  then  diwsccts  olf  a  ?tnp  of  skin  (from  one  and  a  half  to  two 

.ictres  in  width)  on  the  forehead  and  cheek  by  curved  incisions,  which 

m«*«jt  near  the  temple.     These  strips  should  be  sufficiently  freely  dissected 

Mff  <M  iiifinit  i.f  their  sliding  easily  into  the  pro|>er  poi^ition,  and  of  a  very 

<m  of  their  tVeshened  borders.     They  are  to  be  fastened  by 

»  r. .  i*  and  superticial  sutured,  which  are  to  be  kept  in  for  tliree  oirj 

£nur  • 

-4,  iii  !ui  .  ;i!*es  in  which  the  eyelidii  have  suffere^l,  either  through  accident 
qroperatitui,  a  craHiderable  biss  of  substance,  leaving  a  suppurating  surface, 
fur  tmtiknce  alter  lh«  removal  of  cancerous  growths. 
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[La\\'9on,  Sattler,  und  Hornor  littve  all  had  good  re«ulte  from  thia  method 
af  filling  in  tlel'e<'b  hv  the  "grvfft*  ilfrtuiqiit?/* 

Murr  recently  Mr.  Wulfti,  of  Gltti*^^)W,  iiiiij  d«jvised  a  new  method  of  skhi- 
gmftmg  by  tranq)hiutiiig  a  liirgo  piece  of  skin,  without  pedicli",  upon  the 
surfiurt*  of  n  fresh  wound.  Wolfe  begun  his*  uperationi*  in  i^atu^  of  loss  of 
cofijunctivnl  snbetance,  by  shilling  portion*  of  fonjunctivu  from  one  spot  to 
another,  without  keeping  a  pedicle.  He  then  carried  the  principle  further, 
and  supplied  conjunctival  deficiencies  by  transplanting  portions  of  eonjunc- 
tiva  from  the  rabbit  to  the  human  subject.  In  applying  thia  principle  to 
the  billing  up  of  cutaueous  deficiencies,  be  came  t<i  the  couclui?ion  that  if  it 
h  di.*sirpd  to  nmke  a  t*kin-flaj)  adhere  to  a  new  surface  by  first  iuteution  or 
liy  agglutination,  it  must  be  carefully  and  completely  cleared  of  all  areolar 
tiwue.  and  properly  fixed  in  hs^  new  place.  He  rep<ir{^  two  cases*  of  destruc- 
tion of  the  lower  lid*  in  which  the  j<kin-graft,  two  inches  long  by  one  inch 
widct  wa**  taken  from  the  forearm.  He  docj*  not  cut  away  any  cicatricial 
in  the  ^k'u\.  hut  makes  u  horizontal  inci>^ion  through  the  i5kin  parallel 
le  ciliary  region,  auil  two  lines  from  it,  and  diii3ect.s  up  the  cicatricial 

io  all  round.  He  then  pares  away  the  cicatricial  i^ubcutaoeous  tissue  till 
a  clean  surface  is  made*  Then  the  two  lids  are  fastened  together  at  their 
ciliary  margin**  by  (futures.  Next  a  ftapof  i?kin  is  removed  from  the  forearm, 
•ir  cht«t,  or  from  any  point  where  the  skin  is  thin,  carefully  prepared  free 
of  all  aretdar  t'usue,  and  placed  accurately  in  the  space  that  i^  to  be  filled, 
no  that  the  cicatricial  wkin-tissue  surrounds  it  like  a  frame.  No  euturea  are 
to  be  Ui«eil,  but  the  graft  and  aurrouuding  -^kin  are  covered  by  a  fine  gutta- 
p(*rcha  tissue  or  gold-beaters'  skin,  next  by  a  layer  of  collodion,  and  finally 
by   H  lint  comprcfvs  and  a  bandage.     ("  Med,  Tijues  and  OawHte/'  June 

(sworth,  of  Boston,  has  reported  a  most  succeasful  result  from  Wolfe's 
uH'ihfjd.  The  case  was  complete  ectropium  of  the  lower  lid  fn^ni  a  burn. 
The  (lap  was  removed  from  the  inner  side  of  the  forearm.  The  c^ise  did 
well  from  the  beginning,  and  the  patient  wa.s  discharged  eighteen  days  after 
ihr  MtM^nition  with  complete  union,  and  the  ectropium  completely  relieved. 
1^  Fiflh  Internat.  Ophthab  Congress,"  1876.) 
"*'  Cincinnati,  \\m  also  reported  two  successful  cases,  operated  on  by 
lb  I.     It  is  of  great  imjK>rtauce  to  make  the  transplanted  gratl 

«ui  large   t<>   comj)eoi*ate    for   great   shrinking,    and    to   clean    the 

tp  'Jirhlv  of  all  subcutaneous  tii^sue.     ("  Arch,  of  Ophthal./'  viii.  1,) 

&M,  York*  has  aliso  cmerated  successfully  by  this  method  in  two 

cai-*  -  the  entire  lid.     In  a  recent  paper  on  the  same  subject,  Wolfe 

df  i  V   his   metho<l  of  i)|XTating,     The  dressing  consists  of  dry 

lit  thinks   Martin's  rect»mmeudution  of  hot  dreaeiug  a  decided 

iijh  tt;  and  he  has  also  become  gradually  reconciled  to  the  use  of 

\*  I  fure«.     He  does  not  eniploy  antiseptic  drc&sing,  because  be  coii- 

M*i  tLi  keep  the  cuticle   from  peeling   otf,  and   thinks  the 

1  lus  have  a  tendeucy  io  leati  to  its  detachment,     ^8ee 
;,  Journ.,"  March  19,  188L)     Malhewdon   has  recently  reported 
]  ectropium  treated  successfully  by  Wolfe's  method  of  transplan- 
in  tlap»  witijout  pellicle.     In  the  first  case  the  transported  skin 
a'n  from  the  left  side,  over  the  seventh  rib,  was  elliptical  in  shape, 
hhI  three  inches  in  length  by  one  and  a  half  in  breadth.     In   the 
tlie  Hap  was  removed  from  the  inner  surface  of  the  upf>er  arm, 
'<h\  tw<Mind  six-tenths  inches  in  length  by  one  and  seven-tenths  in 
rca'Jtu.     (See  '*  Tran.*^.  Amer.  Ophthal.  S<»c./'  1H80.)     Howe,  of  Buffalo, 
aI«o  reports  n  successful  case  in  a  young  woman,  who  had  complete  eversion 
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of  the  right  upper  lid,  and  dense  eicatriziadon  of  the  skin  of  the  forehMdi 
from  a  burn  in  childhood.  The  piece  of  skin  was  taken  from  the  fimer 
aspect  of  the  right  foi'enrm,  and  measured  three  and  one-eighth  inches  in 
length  by  one  and  three-eighths  in  breadth.  Three  months  after  the  opera* 
tion  the*  effect  was  excellent.  (See  **  Trans.  Amer,  Ophthal.  Soc./'  1880. 
See  also  articles  on  "  Blepharoplastv,"  in  the  **  Lancet/'  April  17 
**  Bull,  et  mem,  de  la  Soc.  de  Chirurgie,"  April  o»  1880.)— B.J 
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^  JEcchymoais  of  the  eyelids  is  of  frequent  occurrence,  being  chiefly  the  con- 
tlfeqiienoe  of  a  severe  blow  or  fall  upon  the  eye»  and  is  hence  often  met  with 
in  pugilistic  encounters.  It  is  due  to  a  sanguinetjus  eflusion  into  the  areolar 
tissue  of  the  eyelids,  which  gives  rise  to  a  dark,  livid  discoloration,  com- 
monly termed  **  black-eye.*'  As  a  rule,  it  occurs  within  a  few  hours  after 
the  accident ;  it  may^  however,  come  on  at  once,  the  discoloration  extending 
from  the  eyelids  to  the  neighboring  parts.  These  fact«  dL<tiagtiish  this  form 
of  ecchyraosis  from  that  which  is  due  to  a  counter-fracture  of  the  orbit,  for 
tlien  the  reverse  obtain?,  the  discM)]oratiDD  show^s  itself  after  a  much  longer 
interval,  and  gradually  extends  to  the  eyelids.  Together  with  the  effusion 
of  blood  into  the  areolar  tissue  of  the  lids,  there  is  often  much  serous  infil- 
tration and  swelling  of  the  latter  and  of  the  surrounding  parts,  the  lids  being 
perhaps  so  swollen  that  the  eye  is  firmly  closed.  The  discoloration  is  at  first 
dark  and  livid,  but  gradually  undergoes  vaiioas  chan|ea  of  tint,  turning 
bluish-red,  green,  yellow,  etc,  A  black-eye  generally  disappears  in  two  or 
three  weeks  time,  but  the  absorption  of  blood  may  be  aoioelerated  by  various 
locml  remedies.  Dire^*tly  after  the  injury,  eompresseg  of  lint  dipped  in  iee- 
oold  water  should  be  applied,  and  very  frequently  chan^red,  bemg  relained 
m  poBilion  by  a  firm  bandage.  This  application  of  a  cv»ld  o.^mprees  tends 
greatly  to  limit  the  efliision  of  blood.  The  absorption  of  the  latter  is  subse- 
cioentfy  much  hastened  by  the  c«.mtlnuotS8  apnlication  of  a  firm  bandage^ 
logiellier  with  which  an  evaporating  lotion  afaoold  be  employed.  Of  the  two, 
the  bandage  will,  however,  oe  found  to  render  the  erealer  service  in  aceeler- 
altng  the  abaoqptko.  The  tincture  of  arnica  has  long  enjoyed  a  great  and 
8pe<ml  reptttaiioo  for  cutiDg  black<^yes.  It  should  be  employed  as  a  lotioo 
ttr.  amioR  BWiit.  f  Sij.  ad  aq.  dest^  or  mist,  camphor,  f  5iv  \  A  oomnrees  of  lint 
li  lo  be  waked  in  thts^  and  applieil  to  the  lids  by  a  firm  bandage^  The 
fidUowtBg Ibfsmla*  reooauii«iided  by  Mr.  LamiOD,  is  also  a  venr^od  one: 
B.  Tr.  aniie..  khmiL  f  Sit  ;  Liq.  ammon.  ac^^  f ^ j :  Sp.  rusmarint  f  Stv  ;  MisL 
fy«nK  ad  f 3tuj. — ^L  £  lotio.  A  poultice  of  black  bryony-n^>t  b  likewise 
iDUch  in  w^gm  aaosipt  the  pubho.  The  swuUoi  parts  shovUd  never  be 
pricked  ar  pmeliiicd^  as  this  tends  ta  produce  mppuratiaii  and  errsipelas, 

Wmmd$  ^  fild  «yeMf  Tary  in  danger  accordtof  to  thesr  eittiatioii  and 
aaetenl,  and  aemrdia^  to  the  fact  whether  ther  are  aimplj  iiidsed,  or  are 
pandunfd^and  acmoipanitd  perhaps  by  cv»&siderable  bntiaiwaiid  nocitudon 
of  the  piuts.  If  the  incision  is  superficial  and  horbootaC  nikd  has  onlj 
firided  the  skin  and  a  few  of  the  fibres  of  the  orbirnlafis,  it  will  soon  heal 
hf  first  tnteiiliott,  tf  the  td^  of  the  wound  are  brcm^t  together  br  sutnres 
ai»)  strife  o^  |dMer«  and  tiltJe,  if  any,  mark  will  be  left  heStnd.  6ut  when 
Aa  w^omd  is  extensive,  uid  has  petiectaied  deeply  tnio  the  upper  lid,  tmpli- 
the  taff8us.aDd  dhidin^  the  lihrea  of  the  leralor  palprbne.  its 
For  net  oniT  taay  it  pcndnoa  a  con- 
of  ptais,  bnt«  on  account  tif  the  suppontiatt  wineh 


\ 


i 


lVJCRIBe,  wounds,  etc,  of  the  eyelids. 


131 


^ 


^ 


t 


•opervene,  contraction  and  ehrJiiking  of  the  integumenta  may  eneue,  and 
ve  rite  to  a  ;§evere  and  obstinate  ectropium.  If  the  cut  is  vertical,  it  may 
ivide  the  tarsal  edge  of  the  lid,  elitting  it  up  and  laying  it  open  to  a  more 
or  li'is  considerable  extent,  thus  giving  rise  to  an  uustighlly  gap  or  coloboma. 
If  the  rtnt  is  situated  near  the  inner  angle  of  the  eye,  it  may  divide  the 
canaliculus,  and  tear  it  away  from  the  puoclum  lacryniale.  In  a  email 
punctured  wound,  the  danger  is  but  elight,  if  it  is  ccmfined  to  the  eyelid  and 
h$»  Dot  extended  into  the  orbit  or  injured  the  eyeball,  olbenvise  it  may  pro- 
duce more  or  le^  orbital  cellulitis;  or,  if  the  globe  has  been  injured,  eerioua 
conwaueijceg  may  arise,  and  the  eye  be  perhaps  ctimpletely  lost.  If  the 
wound  or  tear  in  the  eyelid  has  been  accompanied  by  severe  contusion  of 
the  parts,  there  is  always  much  danger  of  s^uppuration  or  even  of  sloughing 
setting  in.  Wounds  of  the  eyelids  implicating  the  infra-orbital  nerve  have 
been  noticed  to  produce  anmunsis,  which  was  termed  sympathetic,  The 
of  thia  kind  which  have  been  narrated,  occurred,  however,  before  the 


discoyery  of  the  ophihalmoecope,  and  hence  the  true  condition  of  the  ftindud 
oeuli  was  not  known. 

Wounds  of  the  t^kin  of  the  eyelids  should  be  brought  accurately  together 
wjih  fine  sutures  and  Mrips  of  plaster,  the  part  being  kept  cool  and  at  re<?t 
by  the  application  of  a  moist  compreeB  and  a  bondage.  Even  where  the 
wound  extends  deeply  into  the  imne  of  the  eyelid,  and  is  accompanied  by 
much  brui&ing,  it  is  better  to  unite  its  edges  by  sutures  than  to  leave  it  to 
heal  by  granulation,  aft  this  will  produce  a  more  or  less  considerable  loss  of 
aubstance,  contraction  of  the  integuments,  and  very  probably  ectropium.  If 
the  UxEal  edge  has  been  divided  by  a  vertical  cut  [Fig.  57]/the  edges  of  the 
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1  be  very  carefully  brought  together,  and  maintained  in  accurate 
by  the  insertion  of  one  or  more  twisted  sutures.  One  suture 
thuuki  ulways  be  applied  as  closely  as  possible  to  the  edge  of  the  lid,  so  that 
the  margin  of  the  latter  may  beccme  accurately  unitedi  The  edges  of  the 
gap  mav.  if  necessary,  be  pared;  the  needle  should  be  a  very  fine  one,  and 
should  l>e  inserted  through  the  tardus.  If  the  canaliculus  has  been  divided, 
iU  opening  should  be  searched  for,  and  a  director  (Fig.  16,  p.  68)  should 
be  inserted,  and  the  canaliculus  be  slit  open  into  the  sac,  with  a  cataract 
knife.  LWhen  the  edge  of  the  lid  is  divided,  thus  forming  a  traumatic  colo- 
boma,  the  first  step  is  to  remove  carefully  all  cicatricial  tissue.  If  the 
eoloboma  is  extensive,  the  adjacent  skin  must  be  dissected  up  so  as  to  relieve 
the  retiulling  tension,  and  sonietime^i  Knapp's  method  of  lateral  or  eliding 
flrtf  8  bf  ccmcs  necegsary.  It  is  advisable  after  operating  on  such  a  case  to 
do«e  both  eyes,  thus  keeping  the  parts  in  absolute  apposition.  If  there  has 
been  a  good  deal  of  gaping  of  the  edges  of  the  laceration  owing  to  contrac- 
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tiou  of  the  fibres  of  the  orbkuilaris,  vertical  incisions  may  be  made  tbroij( 
skin  aod  nmscle  on  one  or  both  sides  of  the  wound,  which  aid  in  relaxing 
the  parti*.    ( See  a  paper  by  Knapp  in  **  Arch,  of  Ophth,  and  OtoK/*  v.  1,\ — BJ 

The  eyelids  are  otlen  also  injures!  by  burns  or  scalds  from  hot  seethiog 
fluid,  the  flame  of  a  candle,  etc.,  the  explosion  of  gunpowder,  or  the  actioo 
of  strong  caustic  fluids.  If  the  edges  of  the  lids  are  severely  injured,  these 
may  become  adherent,  and  a  more  or  less  extensive  auohyloblepharon  be 
produced,  or  symblephaiim  may  ensue,  if  the  conjunctiva  has  been  irapli- 
cated  in  the  injury.  Moreover,  a  very  severe  and  obstinate  form  of  ectro- 
pium  often  follows  burns  of  the  lids,  on  account  of  the  shrioking  and 
contraction  of  the  skin  which  accompany  and  supervene  upon  the  cicatriza- 
tion. This  is  especially  observed  in  the  lower  lid.  If  the  injury  is  go 
extensive  that  little  is  left  of  the  eyelids  except  the  tarsus  and  the  conjunc- 
tiva, the  ectropium  and  consequent  lagophthalmos  are  so  great,  that  severe 
inflammation  of  the  conien  and  other  structures  of  the  eye  supervenes,  and 
the  latter  is  generrtlly  soon  destroyed.  In  slight  cases  of  scalds  or  burns  of 
the  eyelids  in  which  the  cutis  is  net  destroyed,  cold-water  dressing  should  be 
applied  and  constantly  renewed  for  the  flrat  twenty-four  or  thirty-six  hours. 
If  a  blister  forms,  this  should  be  pricked  and  the  serum  allowed  t-o  e^^cape^ 
the  water  dreeing  being  then  re-applied.  If  the  injury  has  been  so  severe 
that  the  ekin  is  destroyed,  simple  cerate  dressing  should  be  applied  and 
great  care  be  taken  that  the  lid  is  kept  upon  the  stretch  during  the  period 
of  cicatrization,  in  order  that  new  skin  may  be  formed,  and  ectropium  be 
thus  avoided.  A  bandage  should,  therefore,  be  so  applied  as  to  keep  the 
lid  upon  the  stretch,  and  the  patient  should  not  be  allowed  to  use  his  eyes 
until  complete  cicatrization  has  taken  place. 

The  eyelifls  often  become  greatly  inflamed  and  swollen  from  the  stiags  of 
insectdf  such  as  bees,  gnats,  etc.  The  sting  should  be  removed  as  soon  as 
IMSsible,  and  cool-water  dressing  or  evaporating  lotions  be  prescribed. 

Amongst  the  congeoital  malformations  of  the  eye,  we  sometimes  meet  willi 
epiciuithus  and  coloDoma  of  the  eyelid. 

^ioanthus  consists  in  the  presence  of  a  crescenttc  fold  of  skin,  which 
TMiflBes  from  the  nose  to  the  eyebrow,  and  overlaps  and  hides,  to  a  greater  or 
less  extent,  the  inner  canthus.  If  it  Is  considerably  developed  it  is  very 
unsightly,  and  it  may  be  necessary  to  cure  it  by  operative  interference;  but 
we  should  wait  with  an  operation  until  the  child  gets  older,  for  it  is  often 
found  that  the  deformity  gradually  disappears  as  the  bones  of  the  nose 
become  more  developed,  and  the  latter  more  prominent.  If  this  should  QOt« 
hoverer,  occur,  an  elliptical  fold  of  skin  Uhe  site  of  which  must  vary  with 
tbe  amount  of  effect  we  desire  to  produce)  is  to  be  excised  from  the  upper 
MTtioD  of  the  nose  [Fig.  58].  The  edges  of  the  wound  should  be  somewltat 
OHNOted  up.  so  that  they  may  be  the  more  readily  approximated,  and  the 
Mps  of  the  wound  closed  with  suturea. 

Cohhoma  or  fissure  of  the  eyelids  is  a  congenital  deformity,  which  is  hot 
of  mre  ooeurreiioe.  It  is  sometimes  associated  with  cleft  palate,  harelip, 
flololMHBa  of  tba  iris  and  choroid,  dermoid  tumor  on  the  cornea,  and  other 
arrcils  of  development.  The  fissure  may  be  confined  to  one  eyelid,  or  be 
preaent  in  bocht  or,  again,  a  double  clcH  may  exists  the  two  fissures  being, 
perhapa,  dose  to  each  other,  and  connected  by  a  small  inierveiiiDg  brid^ 
It  Qoeitn  most  freqiieiitlir  in  the  upper  lid.    Maot'  haa  recorded  a  ease  to 
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which  there  was  coloboma  of  both  upper  lids,  with  cutaneous  frsena  arising 
from  the  cornea,  and  running  through  the  fissure  into  the  skin  of  the  fore- 
bead.  To  cure  this  condition,  the  edges  of  the  coloboma  should  be  pared, 
and  then  accurately  brought  together  by  fine  twisted  sutures,  which  should 
pass  through  the  tarsus,  the  one  suture  being  quite  closely  applied  to  the 

[Fig.  68.] 


free  edge  of  the  lid,  so  that  the  lips  of  the  cleft  may  here  be  very  evenly  and 
accurately  united. 

[In  rare  cases  the  lids  are  wanting,  either  entirely  or  in  part,  and  this 
may  occur  alone  without  corresponding  defect  in  the  eyeballs,  though  the 
latter  and  even  the  orbits  may  be  entirely  wanting,  the  skin  of  the  forehead 
and  cheek  being  continuous.   ("  Graefe  u.  Saemiscn,  Handb.,"  ii.  p.  103. — B.] 
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CHAPTER   IIL 
DISEASES   OF  THE  CONJUNCTIVA. 


I  _HYPER*EMIA  OF  TOE  CONJUNCTIVA, 

We  Dot  unfrequently  meet  with  a  hypeneraic  confiitioQof  the  conjuDctiva, 
and  it  is  i>f  practical  importance  to  distinguish  this  from  a  mild  ftimi  of  con- 
juuctivitis.  Id  the  former  condition  we  find,  on  everting  the  eyelids,  that 
their  lining  membrane  is  abnormally  red,  and  perhaps  a  little  swollen,  and 
traversed  by  well-marked  raeshes  of  bloodvessels,  which  render  the  Meibo- 
mian gland*  somewhat  indistinct.  This  increased  redness  may  extend  ta 
the  retro-taraal  fold,  caruncle,  semilunar  fold,  and  even  to  the  ocular  con- 
junctiva, i*o  that  the  white  of  the  eye  appears  fluiihed  and  injected.  The 
papillie  of  the  conjunctiva  may  al^o  be  slightly  swollen  and  turgid,  which 

f'lves  a  somewhat  rough  and  velvety  appearance  to  the  inside  of  the  lids, 
he  patient  i.s  generally  troubled  by  a  feeling  of  smarting  and  itching  in 
the  eye,  and  a  heaviness  and  weight  in  the  eyelids,  so  that  he  experiences 
some  difficulty  in  keeping  them  open.  These  sensations  become  worse  in 
the  evening,  more  egpeciafly  in  bright  artificial  light.  Sometimes  there  is  a 
alight  tendencv  to  lachrvmation  when  the  eyes  are  exposed  to  wind  or  a 
smoky  atmotjpfiere,  but  there  is  no  trace  of  any  mucous  discharge. 

This  hypei'flpmic  condition  may  be  produced  by  long-continued  work  at 
small  ^1  uch  as  reading,  engraving,  microscopizing,  more  especially 

by  !»tRn  \d\  light.     It  k  also  not  unfrecjuently  a  reflex  symptom  of 

liypencmiu  ul  the  choroid  and  retina.  Thus,  in  very  shortsighted  persons 
atfected  with  M'lerolico-choroiditis  posterior,  we  often  notice  that  the  c<m- 
junctiva  becomes  flushed  if  they  persist  long  in  reading,  sewing,  etc.  Again, 
we  frequently  meet  with  the  same  thing  in  persons  su^ering  from  hyperme- 
tropia,  who  either  do  not  use  spectacles  at  all,  or  of  insuflScient  power,  so 
that  their  accommodation  is  strained  and  fatigued.  [The  presence  of  myopic 
astigmatism,  one  of  the  most  annoying  of  all  errors  of  refraction,  is  not  an 
nncornraon  cause  of  chronic  conjunctival  hyperasmia,  which  may  end  in 
marginal  blephnritis  if  uncorrected. — B.] 

It  may  nho  be  cjiused  by  an  irritating  condition  of  the  atmosphere,  «,  ^., 
cold  wind,  dust,  etc.  Or  it  may  be  due  to  mechanical  irritants,  such  as  a 
forei^fu  body  lodgc<l  under  the  eyelids  or  in  the  cornea,  to  inversion  of  the 
1ash»'M  nr  ail  c»b>itruction  of  the  lachrymal  passages. 

T  if  hypenemia  of  the  conjunctiva  is  very  simple,  and  sliould 

i  tct  the  removal  of  the  cause.  If  it  be  brought  on  by 
^tttion  from  this  must  be  enforced,  and  if  the  patient  suffers 
^  ,-    luetropin,  this  must  be  treated  by  the  proper  use  of  spectacles.. 
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The  eve-douche  or  the  atorDizer  must  be  frequently  used,  and  tlio  eyelids 
jihoulJ  be  bathed   with  an  evaporating  Jotiou^  which  greatly  relieves  the 

1.  B.  8p,  lether.  nit.  f5j;  Acet.  aroraat.  gtt.  vj  ;  Aq.  destill.  fSvj.  To  be 
fe«Uug  of  heavine^  in  the  lids.  The  foliuwing  lotions  will  be  found  very 
ut»eful  for  this  purpose: 

sjKingeti  over  the  closed  eyelids  and  around  the  eyes  three  or  four  times 
daily,  and  allowed  to  evaponite. 

2.  g .  vElheris  f  3ij-f  5iv ,  Spir.  roamar.  f  5iv.  To  be  used  the  same  way  m 
the  atK)ve.  but  in  smaller  quantities,  especially  if  the  skin  be  very  delicate 
and  susceptible.  The  bes^t  astringent  lutions  are  thoge  composed  of  two  to 
four  graint*  of  sulphate  of  zinc  or  acetate  of  lead,  in  four  to  six  liuiduunoee 
of  water.  A  piece  of  folded  lint  saturated  with  this  lotion  is  to  be  laid  over 
the  eyelids  f  jr  fifteen  or  twenty  minutes,  several  times  ii  day.  and  a  few  drops 
may  be  allowed  to  enter  the  eye.  [A  solution  of  one  drachm  of  powdei^d 
borax  in  four  fluidouucew  of  camphor  water  is  a  very  useful  and  soothing 
lotion  in  these  cases. — B,] 

Bui  if  the  byperfeniia  has  become  chronic,  these  applicfttions  will  not  suf- 
fice, and  it  will  then  be  necessary  to  apjjly  a  drop  or  two  of  a  weak  colly riura 
(g^r,  j-ij  to  fSj  of  water)  of  sulpliate  of  xinc  or  cupper,  or  even  of  the  nitrate 
of  silver,  to  the  conjunctiva;'  or  the  siulnhate  of  copper  or  the  lapis  cHvinus' 
may  be  lightly  applied  in  substance,  l^he  eye-douche  or  cold  conijjresses 
should  be  used  after  these  applications.  I  must  here  call  attention  to  a  very 
prevalent  popular  error,  namely,  that  it  strengthens  the  eyes  to  dip  the  face 
into  ccdd  water  with  the  eyelids  open.  This  habit  is,  however,  to  be  con* 
demned,  tm  it  often  produces  much  irritation  and  bypersemia  of  the  eon- 
jo  net  tvtt. 

[Bunit'tt  has  recently  called  attention  to  a  circumcorueal  hypertro))hy  of 
tin?  conjunctiva,  M*hich  is  characterized  by  the  presence  of  a  yellowis^hgray 
deration  at  the  limbus  corneie,  and  encroaching  more  or  less  on  the  surface 
€ff  the  cornea  itself  It  has  a  soft,  succulent  appearance,  but  no  indication 
of  pus  formation  <:ir  ulceration.  The  conjunctiva  itself  appeal?  thickened 
and  dull.  A»»ociated  with  the.*»e  changes,  there  are  alterations  in  the  pal- 
pebral conjunctiva  in  the  shape  of  papillary  excrescences,  and  the  conjunc- 
tival surface  looks  as  if  (*overed  by  a  thin  layer  of  milk.  The  disease  is 
ravateil  during  the  hot  months  of  the  year.  In  the  negro  race  there  is  a 
wnish  discoloration  of  the  conjunctival  tissue,  most  intense  at  the  scleral 
hase  of  the  nia^,  and  gradually  fading  away  towards  the  equator.  The  sub- 
jective gymptorus  are  iflentical  with  those  of  the  worst  ca^es  of  hypenemia  of 
the  ronjuncliva.  It  seems  to  be  a  disease  mainly  of  childhood.  It  may 
diMippear  without  leaving  any  tnice,  or  the  conieal  limbus  may  become 
pertnunently  thickened,  or  it  may  result  in  genuine  corneal  opacity.  No 
tn-atment  is  of  much  avail  (See  ''Archives  of  Ophthalmology,"  x.  4.) — ^B.] 

'  '     "  (fp  \*o^i  uppliinl  with  II  cwrtier*-biiir  brtt^li  or  thi»  hollow  part  ofH  quill  pen, 

trli  T'»  1)4'  out  )M'int*''d  (jis  fr»r  writiniij),  hut  n>iimled  off,  u  >riml]  hol*»  bfiiit;  cut 

itt  •""-^  Ml  th«t  ihi'  nir  nmy  i*nt«»r  imtl  forc*>  out  the  liquid.     Tho  8Uf^c*i:)n 

«L  rjt  inf  iht'  pnti^^nt,  und,  ilin'otintf  hinj  to  \<H}]i.  upwardsj  rHisr'  the  upper 

Ud  i'^vT  of  hi>!  U'rt  himd.  and  df^prt-ss  (und  slightly  evert)  thp  hiwer  lid 

wHtti  thf  thumb,  in  thij*  wuv  h  littli:  |MHich  is  foniipd  InHwi^en  th**  InwtT  lid  and  tlic  «ye- 
bfU),  into  which  th««  drc>p  is  to  he  pourr^d.  The  putient  !^ht>uld  then  rub  th(*  lids  well 
itigi^thiT.  *o  thut  tho  collyrUim  muv  conio  ia  cttrnact  with  th<*  wholt*  of  the  conjunctival 
iturfiiri*.     Iiintimd  of  till*  qtiill  op  ivniMh,  th«*  ^topjM^r  of  u  drc>p-bottb?j  a*  sold  by  moat 

H  ooinpf>»ed  of  equal  parts  of  ?iiilphato  of  copper,  nitrate*  of  potn&^ium, 
u  !i)gr^ictitj4  are  to  h**  luouhk^  int*.»  slick». 
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2— CATAKRHAL  OPHTHALMIA'  [CONJUKCTIVITIS.— BJ. 

The  term  'simple  conjuDctivitis*'  f^hould,  I  think,  he  altogether  discard^ 
It  iX  in  fact,  only  the  mildest  form  of  catarrhal  ophthalmia,  and  henee  there 
is  no  reason  to  make  it  a  dii^tinct  diijea^e. 

On  everting  the  eyelids  in  a  case  of  catarrhal  ophthalmia,  we  notic^e  that 
the  conjunctiva  is  red,  vascular,  and  swollen,  so  that  the  Meibomian  inlands 

are  nearly  or  entirely  hidden.  The  hyper»- 
mia  commences  at  the  tarsal  portion  "of  the 
conjunctiva,  to  which  it  may  indeeil  remain 
confined  in  very  n»iM  casej*.  Generally,  how- 
ever, it  soon  extends  t^*  the  retr«>tar«al  fold, 
caruncle,  semilunar  fold,  and  ocular  conjunc- 
tiva, reaching  perhaps  quite  up  to  the  edge 
of  the  cornea.  As  tiie  disease  Hub$ide«,  toe 
vascularity  retraces  its  steps  in  the  revexs^e 
direction.  It  is  important  to  distinguish  the 
vascularity  of  the  ocular  conjunctiva  iVom 
that  of  the  subconjunctival  tissue,*  The 
former  is  character) 3te<i  by  a  superficial  net- 
work of  vessels  of  a  brick-red  or  scarlet  color^ 
which  run  up  to  the  edge  of  the  cornea* 
and  are  freely  movable  upon  the  sclerotic. 
[Fig.  59,]  The  meshes  of  this  network  are 
coarse  and  large,  more  especially  towards 
the  region  of  the  retro-tarsal  fold.  On  and 
hetween  them  are  ofteii  noticed  coarse  red  patches  of  extravaaated  blood, 
paiticalarly  near  the  cornea.  But  these  effbsions  are  also  seen  on  tbe  palpe- 
bral conjunctiva  and  retro-tarsal  fold.  If  the  ocular  conjunctiva  k  aJone 
inipUcated,  the  white  sclerotic  can  be  seen  shining  through  the  vascular 
flMahes*  But  it  is  different  if  the  subconjunctival  tissue  is  also  injected,  for 
ire  Ibfo  notice  fine  parallel  vessels  of  a  rosy  tint,  radiating  towards  the 
oornea,  around  uhich  they  form  a  pink  asone.  These  vessels  are  not  movable 
upon  til*  "  •. 

The  V  I'  generally  eomewhat  swollen  and  red,  and  their  tempera* 

ttire  is  ]M  1  IkHpo  Hlightly  increased ;  bat  none  of  tiieoe  symptoms  are  so  marked 
as  in  pumlent  ophthalmia*  Occasioiiallj,  tlie  ttdema  of  the  eyelids  is  so 
c^msiderable  that  the  up|>er  lid  haagi  doim  itt  a  ttiaa»ve  fold,  and  overlaps 
the  lower.  Tlie  tnlges  of  the  lids  axe iMoaUv samewhat  red  and  swollen,  and 
al  a  later  stage  they  ofleu  become  sore  and  excortate<l  from  the  discharge 


Xttw  T«  W.  Jonw,] 


^i^iKT,  It  iK^  a  mistake  to  u^^  it  when 
>^|UeQtir  &o  employed,  it  f.<H«m«  li^tter 
i<^*  Ui«  word  '*ophihiiliiiiA"  to  ilio  |i;em*nU 
fiirm  whkb  li*#  it3»  »c«t  in  the  uvoul  tmct. 
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iufcitr  V*  Lt^^r  k  »mti>.irt*iit  nvr^rvhc*^  **  A»  f.  IK^"  xL  U  t ;  atul  abo  Ui  thitec  ttt  Ihm^ 
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and  the  altered  secretion  of  the  Meihnmiuti  ^hindt?.  Indeed,  this  irritatioQ 
mav  in  time  give  rise  to  marginal  blepharitis. 

Tlie  deg:ree  of  swelling  (if  the  lids  iloes  not,  however,  necessarily  corre- 
spond to  the  intensity  of  the  disease,  or  the  redness  of  the  conjunctiva.  Thus, 
in  feeble  subjecti*,  we  sometimes*  find  that  there  in  great  u?dema  of  the  lidp, 
leading  ua  to  suspect  a  severe  form  of  the  disease,  and  yet,  on  njiening  the 
tj^t  we  are  surprised  to  find  but  alight  injection  of  the  palpebral  and  ocular 
conjunctiva,  and  but  little,  if  any*  discharge.  In  «uch  cme^  we  should  ex- 
ntnine  as  to  the  existence  of  an  hordeolum,  or  whether  the  patient  has  been 
stung  on  the  lid  by  an  in&ect. 

In  the  severer  caseg  of  cat-arrhal  ophthalmia,  we  find  that  the  conjunctiva 
beconiea  very  swollen,  more  es^pecially  in  the  region  of  the  retro-tar!!*aI  fi>ld, 
ao  that,  on  cout^i<lei'at>Ie  eversicjii  of  the  eyelidH,  it  sfu-ings  into  view  in  the 
form  of  one  or  more  thick  red  girdles  encircling  the  eyeball.  The  caruncle 
and  semilunar  fold  are  also  swollen,  and  as«iinie  a  dark  red  and  fiei*hy  ap- 

raranee«  At  an  early  t*tage  of  the  aflection,  the  .swelling  of  the  conjunctiva 
firm,  and  lends  a  peculiar  lustrous  and  glisteuing  appearance  to  the  inner 
aarfaee  of  the  lids;  but  later  it  becomes  more  flaccid  and  sotl,  and  falls 
more  readily  into  folds.  The  papilla?  of  the  conjunctiva  generally  become 
swollen  and  turgid,  often  to  a  considerable  degree,  so  that  they  give  a  rough, 
velvety, and  s4^»-called  "granular"  appearance  to  the  conjunctiva,^  In  severe 
ctjfen^  especially  in  old  decrepit  persons,  and  atler  the  l(»ng-cnntinue<l  use  of 
cold  iipplications,  the  ocular  conjunctiva  may  also  bei^ome  swolleu  f  chemosis), 
which  isi  due  to  a  Berous,  or  |>erha}>s  even  plastic,  infiltration  of  the  conjunc- 
tiva and  subconjunctival  tissue.  In  the  majority  of  ca^i*,  however,  the  che- 
mosis ij«  hut  very  flight. 

The  discharge  varies  in  quantity  and  cjuality,  according  to  the  stage  and 
intensity  of  the  aflcction.  In  the  early  stages,  there  is  generally  only  an  in- 
secretion  of  tears,  but  the  discharge  s(K>n  becomes  moi-e  opacpie  ami 
iv,  and  of  a  yellowish-red  tinge,  consisting  chiefly  of  albumen  and 
roken*down  epithelial  cells.  As  the  disease  advances,  and  the  inflamma- 
tory symptoms  inrrease  in  severity,  the  discharge  becomes  more  copious  and 
of  a  mucopurulent  character,  the  pus  cells  iR-ing  suspended  in  the  mucus. 
It  then  also  assumes  a  light  yellow  color,  and  a  thicker  and  more  creauiy 
oonhistence.  In  very  mild  cases  it  is  often  so  slight  in  tpumtity  that  it  might 
eaaiily  e^cafM?  detection.  Perhaps  it  is  only  on  very  considerable  evei-sion  of 
the  lids*,  that  a  thin  yellow  string  of  matter  is  observed  to  be  embedded  and 
aliiKiett  hidden  in  the  folds  of  the  conjunctiva,  or  collected  in  the  form  of  a 
ginall  yellow  bead  at  the  angle  of  the  eye.  The  lashes  are  generally  found 
to  be  somewhat  glued  together  in  the  morning  by  the  discharge,  and  the 
a)ten,Hl  and  increased  secretion  of  the  Meibomian  glands. 

There  is  generally  verj^  little  pain  in  catarrhal  o[»hthidmift.  The  patient 
ooly  complains  of  a  feeling  of  heat  and  itching  in  the  lids,  which  canines  him 

rub  them  frecjueully.  These  sensations  increase  towards  night,  and  mani- 
theni.selvpw  c^fipecially  during  reading  or  writing  by  artificial  light,  or  in 
a  crowded  and  wmoky  hmuu.  The  eyelids  feel  stiff  and  liravy,  so  that  it  is 
dttiicult  to  op4.»n  them  ;  this  is  especially  the  case  if  the  lids  are  rather  tight 

*  fii  lining  the  twm  ''grHniilar"  fop  this  apppiirfinc<>  of  tho  ofinjunetivii,  T  mu*t 
■tr  f  tjtH»n  iho  ifr*»»t  iturfsiiity  ol*  not  confounding  tliiii  cituiliiloii  with  T lint  of 

tn  r  liUiJ,  which  h  but  ttx*  ofton  dfnu%  tirid  wliith  Iuih  k^tl  to  very  grcut  cmifu- 

*Um,  uuL  vuly  m  the  diajL^tiiiKis.,  hut  nU**  in  tht-  trwUimatt  recoiumendcd  for  tht*^e  iitft'c- 
tktnii^     tn  the  foninT  i*>p»*'i  IIm'  gnmulnr  iip|M''iin4nt'P  in  simply  due  to  the  iiitlltnited  «nd 

Mpondition  of  tli**  imptllir^  wht'nii*  tm  true  tcrnnuIattonB  iire  a  new  fonniition  **f  h 

^    dlflVrciit  t^hftraeter. 
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and  press  upon  the  globe.  One  of  the  moat  characteristic  symptoms  W  tha 
sensation  as  if  a  foreign  body,  such  as  sand«  grit,  or  finely  powdered  glaasi, 
were  lodged  under  the  lids.  This  is  evidently  due,  as  was  pointed  out  by 
Mackenzie,  to  the  friction  of  the  swollen  papillte  [or  more  likely  of  the  en- 
larged bloodvessels^ — B.]  against  the  ocular  conjunctiva.  This  sensation 
should,  however,  remind  us  of  the  fact  that  the  symptoms  of  catarrhal  oph- 
thalmia,  viz.,  conjunctival  and  subconjunctival  injection,  lacbrymatinn.  pain, 
etc.,  may  be  pnxluced  by  a  foreign  bociy,  and  the  inner  surface  of  both  lids, 
as  well  as  the  cornea,  should  therefore  be  carefully  examined,  in  order  that 
we  may  ascertain  whether  a  foreign  body  be  present  or  not. 

There  is*  generally  only  a  slight  degree  of  photophobia.  If  it  is  severe^ 
and  accompanied  by  much  lachrymation,  subconjunctival  injection  and  con- 
siderable pain  in  and  around  the  eye,  more  particularly  over  the  brow  and 
down  the  side  of  the  nose  (ciliary  neuralgia^,  it  is  a  sign  that  there  ia  much 
irritation  of  the  ciliary  nerves. 

Vision  is  only  in  so  far  aifected,  that  objects  may  appear  somewhat  haiy 
and  indistinct,  as  if  seen  through  ground  glass,  which  is  due  to  the  preseoce 
of  a  little  of  the  discharge  upon  tlie  cornea.  The  patients  also  notice  tnuscie 
volitantes  in  the  shape  of  strings  of  fine  beads  floating  through  the  field  of 
vision,  these  are  pniduced  by  mucus  and  little  flakes  of  epithelium  being 
washed  over  the  cornea  by  the  movements  of  the  eyelids.  For  the  same 
reason,  the  flame  of  a  candle  often  ap[>ears  to  be  surrounded  by  a  colored 
ring,  which,  however,  also  disappears  when  the  lids  are  rubbed.  I  need 
hardly  point  out  that  this  should  not  be  confounded  with  the  luminous  ring 
round  a  flame,  which  is  oue  of  the  premonitory  symptoms  of  glaucoma. 

Catarrhal  ophthalmia  may  be  caused  by  sudden  changes  in  the  atmosphere, 
by  exposure  to  cold,  draught,  and  wet,  or  to  great  heat  and  glare,  as,  for 
instance,  from  a  blacksmitirf  forge,  or  a  large  cooking  fire.  [It  l»  a  verj 
common  disorder  among  oigarmakers,  who  are  constantly  expi»sed  to  an 
atmosphere  loaded  with  tine  particles  of  tobacco-dust,  and  whose  fingera* 
furthermore,  beiug  constantly  coated  with  this  same  dust,  keep  up  the  irrita- 
tion in  the  eyes  whenever  they  are  brought  in  contact  with  them. — B.] 
Ix>ng  confinement  in  hot,  smoky,  crow^ded,  and  ill- ventilated  rooms  may 
likewise  produce  it,  as  also  excessive  use  of  the  eyes,  especially  by  artificial 
light.  Or  it  may  show  itself  in  eonjuuctiou  with,  and  be  a  part  symptom 
of,  the  affections  of  the  mucous  membrane  of  the  nc»se  or  respiratory  orgmia. 
Ab  a  continuation  of  the  common  integuujent,  the  conjunctiva  may,  more- 
over, become  affeoted  in  the  acute  exanthemata,  as  in  sraallpt>x,  scarlatina, 
and  measles,  also  in  erysipebLs,  herpes  zoster,  and  eczema  of  the  face.  It 
may  sufler  consecutively  in  aflections  of  the  eyelids,  as  for  instance  in 
ectropion  or  distichiasis,  or  in  those  of  the  lachrymal  apparatus.  Indeed 
tfliphora,  deptanlent  upon  sonje  impediment  to  the  free  erflux  of  the  t«ars,  is 
a  not  unfrfHjUent  cause  of  obstinate  and  chronic  inflammation  of  the  coujune- 
liva^  which  readily  disappears  as  soon  as  the  lachrymal  aflfection  is  cured. 
Undetected  Hireign  bodies,  or  injuries  from  mechanical  or  chemical  irritants, 
may  also  give  rise  to  conjunctivitis. 

Finally,  it  may  be  prtjduced  by  contagion,  more  especially  if  the  diiseaae  is 
at  luT  < .  if  the  swelling  extends  to  the  retro-tarsal  fold  of  the  upper  lid, 

ati  harge  is  of  a  rauco-purulejit  character.     It  almost  always  repro- 

du  hal  ophthalmia,  and  only  in  rare  cases  gives  Hse  to  the  purulent 

'yr  '  t\r  form. 

of  catarrhal  ophthalmia  is  favorable,  for  the  affection  is 

4 »  treatment.     The  milder  forms  generally  run  their  courae 

^k  iivr  daySf  the  moreaevere  in  two  or  tbree  vreeks.    The  cornea  becomei 
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Mom  uiiiiiicMteti,  and  even  if  ulcers  sliould  fttrra  upon  it,  they  are 
jraJly  cjuite  dU[MT6cial  and   periphei^al,  so  that  at  the  wonst  they  only 
rb»e  to  n  i?lipht   otjacity.     Only  in  very  severe  case*  and   under  very 
lidcius  t refitment  ffo  the  cornea  and  iris  participate  to  any  daugeroufl 
extent 

If^thr  aftcetion  h  neglected,  it  raay  become  chronic,   and  prove  very 
and  intractable,  inure  especially  in  old  pei-sona.     The  conjunctiva 
flaccid  and  rough,  and  this  may  give    ri»e   to  superficial    [kem- 
iitis. — B.]  or  ectropion,  particularly  of  tlie  lower  lid. 

The  trmtmefit  must  vary  according  to  the  stage  and  the  severity  of 
the  f)ise4L8e.  If  the  eye  h  very  irritable,  and  there  is  much  photophobia, 
J»ehr>'mation,  and  ciliary  neuralgia,  accompanied  by  conjunctival  and 
marked  subconjunctival  injection,  astringent  lotions  should  be  carefully 
avoided,  as  tliey  would  increase  the  irritability,  or  might  even  set  upinflnm- 
mation  of  the  cortn'u  or  iriB.  In  such  cnscj^,  the  Hds  should  be  well  everted, 
and  a  careful  examination  nmde  as  to  the  presence  of  a  fureign  bi»dy  beneath 
them,  or  upon  the  cornea.  If  none  is  detected,  the  comlitiun  of  the  paliX'bral 
and  ^K-'uhir  conjunctiva  and  of  the  cornea  and  irisshoukl  next  be  u**certained, 
net  theaHj  s«ympli)ms  cd*  irritation  may  be  due  to  phlyctenular  ♦jphthalmia,  or 
to  a  c»mimttncing  intintumation  of  the  coniea  or  iris.  In  this  conditi*m  of 
the  eye,  it  is  oflen  imposeible  to  decide  whether  it  is  simply  a  case  c»f  com- 
mencing catJirrhnl  ophthalmia  accompauied  by  unuaaally  severe  symptoniB 
of  ciliary  irritatifin,  or  whether  it  is  a  case  of  incipient  corneitis  or  iritis. 
It  is,  thendbre,  id  ways  the  wiseait  plan  to  leave  the  question  of  diagntjsis 
open,  until  the  real  cliaractcr  of  the  affection  becomes  more  pronounced,  and 
Ui  endeavor  to  alleviate  the  symptoms  of  irritation  by  swthing  applications 
(micfa  as  atropine  ami  warm  fomentations).  By  so  doing,  wc  guard  ourselves 
agmiost  ci»mmitting,  perhu])^,  a  serious  error  in  treatment;  for  il'  it  should 
turn  out  to  bo  a  case  of  catarHiid  oplithalraia,  astringents  may  be  employed 
soon  as  the  isymptoms  of  irritation  have  somewhat  subsided,  and  the  dis- 
^r^e  hati  assumed  a  muco-[)urident  character;  if,  on  the  other  hand,  it 
uFd  pn»ve  to  be  a  nist^  of  keratitis  or  iriti??,  the  treatment  has  been  moet 
and  judicious,  whereas  the  use  of  asttingent^,  more  especially  the 
riul  oncji.  wtuild  have  been  very  injurious. 
The  patient  should  bc^  warned  to  guard  his  eyes  against  exposure  to  wet 
«»ld;  and  to  abstain  from  all  reading,  etc.,  more  especially  bv  artiticial 
:hL 

In  order  to  relieve  the  ciliary  neuralgia,  hot  p<^»ppy  fomentations  should 
be  applifi^l  to  the  eye;  but  if  the  patient  should  be  of  a  rlieumatic  habit,  the 
)t  ••— ■   '  i!iy  produce  considerable  lederaa  of  the  lids,  and  hot  dry  flannels 
\-r.  to  be  preferred. 
lunon  of  atropine  (gr.  ij  to  f^j  of  water)  should  be  dropped  into  the 
or  three  timc^aday  [Atropine  is  unnecessary  except  when  the  pain 
M<l  should  not  be  used  in  tht^c  cases  generally,  because  of  its  effect 
on  n,  whi^'h  if*  sometimes  deprci*sing  to  the  patient.^ — B.],and  the  fol- 

low '  aina  ointment  should  be  rubbed  over  the  forehead: 

}l  luegr.  x:  Hydrarg.  ammoo  chlorid,  gr.  v;  A<lip,  5j. 

M,  A  portion  of  this  is  to  be  rubbed  over  the  forehead  three  or  four  timed 
dailv.  and  should  ^>e  covered  by  a  piece  of  thin  tissue-paper,  so  as  to  prevent 
iu  ffrying  and  bc^c<>ming  hard.  It  should  not  be  washe<l  off*  until  it  is  time 
fur  il»  re-Bimlication.  In  the  course  of  two  or  three  days  a  slight  papular 
«!rupltiii]  will  ap|iear,  when  the  ointment  is  to  be  discontinued.  [Relief  in 
mrn*rv  cases  is  sometimes  obtained  by  painting  the  external  surface  of  the 
cyclidi*  and  the  akin  of  the  forehead  and  temple  with  balsam  of  copaiba. — B.] 


140 


DISEASES    OF    THE    CONJUNCTIVA. 


When  the  acute  symptoms  of  irritation  have  aobsided,  and  those  of  catar- 
rhal ophthalmia — more  e^[)ecially  a  muco-puruleiit  discharge — begin  to  show 
themselvej*,  astringents  must  be  applied.  In  the  milder  cases,  in  which  there 
i»  not  much  conjunctival  redness,  and  the  discharge  is  chietiy  of  a  mucous 
character,  lodging  in  the  form  of  thin,  yellowish,  striug-y  Hakes  in  the  retro- 
taisal  fold,  or  the  angles*  of  the  eye,  a  solution  of  sulphate  of  zinc  or  copper 
(one  or  two  grains  to  the  fluidouuce  of  distilled  water)  should  be  droppeil  into 
the  eye  two  or  three  times  daily,  [Solutions  of  zinc  or  copper  aiv  painful, 
and  therefore  often  objectionable,  A  solution  of  alum^grs.  v-x  to  the  ounce 
of  water,  is  the  most  useful  application  in  most  cases  for  the  patient  to 
apply.^ — B,]  If  the  bloodvessels  are  much  dilated,  and  the  conjunctiva 
relaxed  and  flaccid,  a  solution  of  tannin  (gr.  iv-viij  to  f^j  of  water)  is  to  be 
preferred.  I  have  also  found  much  benefit  from  the  chloride  of  zinc  (gr, 
89-j  to  fjj).  which  is  strongly  recommended  by  Mr.  Critchett. 

But  if  the  inflammation  is  severe,  if  the  discharge  is  copious,  thicks  uDil 
creamy,  these  remedies  will  no  longer  suffice,  ami  we  must  have  recourse  to 
nitrate  of  silver,  the  strt^ngth  of  the  solution  varying  accortling  to  the  amount 
and  thickness  of  the  ( I i:« charge.  For  general  purpo«*es  a  solution  of  two  or 
three  grains  to  the  ounce  will  be  found  the  best.  A  large  drop  of  thi» 
should  he  applied  with  a  camelVhair  brush  or  a  quill  to  the  inside  of  the 
lower  eyelid  three  or  four  times  a  day.  The  lids  should  then  be  rubbed 
with  the  finger,  st>  that  the  solution  may  come  in  contact  with  the  whole  ot* 
the  conjunctiva.  The  feeling  of  grit  and  sand  in  the  eye  as  well  as  the  tach- 
rymution  are  much  relieved,  and  will  disappear  for  five  or  six  hours.  On 
their  appearance,  the  colly rium  should  be  again  applied.  It  may,  however^ 
be  necessary  to  apply  a  still  stronger  solution  (gr.  iv-vj  to  f,5J)  if  the  dis- 
charge is  very  copious  and  thick,  and  if  the  alfection  hai$  lasted  for  some 
tiflie,  or  the  mitigated  nitrate  of  silver  should  be  appUeii  in  subsiancew 
Before  the  collyrium  is  applied,  the  discharge  nmst  be  removed  bv  the 
injection  of  lukewarm  water  i>eneath  the  liils.  This  renders  the  aetioo  of 
the  collyrium  far  more  efficacious.  After  each  instillation  of  the  astringent 
collyria,*  cold-water  compresses  should  be  applied  to  the  litis  for  the  space  of 
from  a  quarter  to  half  an  hour,  being  changed  as  soon  as  they  Iwcorae  at  all 
warm.  This  will  give  great  relief  to  the  patient,  and  subdue  the  pain  and 
irritation  produced  by  the  lotion. 

Lukewarm  water  should  be  injected  between  the  lids  every  two  or  three 
hours,  so  as  to  wash  away  the  discharge.  Or  the  following  lotion,  recom- 
mended by  Mackenzie,  may  be  employed  with  advantage  for  this  purpose: 
H.  Hydrarg.  hiohlnrid.  gr.  j;  Ammonite  muriat.  ^r.  vj  ;  Aq.  dcstill,  f.^yj. 
Mistv*  A  tablcspiMjnful  of  this  lotion  is  to  mixed  with  a  tablcnprnrnful  of 
hot  water.  In  mild  case*  the  eyes  should  be  fomented  with  it  three  or  four 
times  daily,  a  little  being  ptTmitted  to  enter  the  eye»  In  severer  cases  it 
should  he  injected  over  the  whole  conjunctiva. 

A  little  simple  cerate  or  unscented  cold  cre4imis  to  be  applied  to  the  edges 
of  the  lids  to  [)revent  their  sticking-     [Vaseline  is  a  very  useful  application 
this  purjiose.^ — B.]     If  crusts  have  formed  upon  the  hishe*,  they  are  to  be 
:©ii  witfi  warm  water,  and  then  carefully  removes!  so  as  not  to  produce 
rion.     If  the  ^il^a  or  angles  of  the  Tuls  ai-e  sore  and  excoriated* 
pliftte  tuntmcut  (gr.  j-ij  to  the  drachm  of  lard)  is  to  be  applied 
'ug,  t»r  the  weak  nitrate  of  mercury  ointment  may  be  used. 
s  mu.st  hv  warnwl  Uiat  the  discharge  in  catarrhal  uphUialmJa 
^}U»,  and  that  the  sponges,  towels,  etc.,  used  for  the  patient  must  be 
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illy  kept  apart,  and  not  employed  for  any  other  purpose.     8ome  authors 
f^  expressed  a  doubt  as  to  the  conta^ousness  of  catarrhal  ophthalmia,  but 
m  '  lit  praclioe,  we  have  very  frequent  oppoituuitiei*  of  seeing  several 

im  .  the  same  family  afieettHl  consecutively  with  the  disease.     Con- 

«tJtutiotJiii  trPiitMieut  will  hardly  1>€  recpured ;  the  boweli^  should  he  kept 
Irtielv  opnn,  and,  if  the  patient  m  feeble  and  out  of  health,  tonics  should  be 
»ditiiiii&tcred. 


I 


8— PURULENT  OPHTHALMIA 

{Syn.  Egyptian  ophthalmia,  contagious  ophthalmui,  military  ophthalmia.) 
[The  diseaw?  reprei*euted  by  the?ie  thrw  terms  i.s  far  uftetier  a  granular  con- 
junctivitis than  a  euppunitive  process.  Purulent  conjunct! vilitj  would  be  a 
>Hjtter  synonym.     Conjunctival  bleunorHuea, — B.] 

We  cannot  draw  a  sharp  line  of  demarcation  between  acute  catarrhal  and 
purulent  ophthalmia.  The  latter  may  indeed  be  regarded  as  a  more  severe 
tunu  of  catarrhal  ophthalmia,  in  which  all  the  symptoms  uf  ihm  affection 
nr^  intensified  in  degree.  The  lids  are  more  ^edematous,  hot,  and  red,  the 
palpebml  and  ocular  conjunctiva  more  injected  and  swollen,  and  the  papillie 
more  turgid  and  prominent.  The  chemosis  is  also  more  considerable,  and 
the  discharge  is  thicker,  more  c<»piou!*,  and  ujore  contagious.  The  intlara- 
mation  is,  moreover,  not  confined  to  the  conjunctiva,  but  extends  <leeper,  and 
invalvei?  also  the  subconjunctival  tissue;  so  that  there  is  not  only  a  secre- 
tion of  muco-pnruleut  discharge  upon  the  free  surface  of  the  conjunctiva, 
but  also  an  infiltration  of  sero-plastic  lymph  into  the  substance  of  tJbis  mem- 
brane. The  cornea  is,  moreover,  fjir  more  frerjuontly  and  more  seriously 
impIic^Uerl  than  in  catarrhal  ophthalmia. 

At  the  commencement,  the  patient  experiences  a  sensation  of  heat  and 
itching  in  the  eye,  aa  il"  a  fureign  b«Hiy,  more  esjiecially  sand  or  grit,  were 
lodged  beneath  the  eyelids.  The  edges  of  the  latter  become  slightly  glued 
together*  and  small  beads  of  matter  collect  and  harden  on  the  lashes  and  at 
the  corners  of  the  eye.  On  e version  of  the  litis,  their  lining  niembraoe  is 
found  \o  be  very  vascular,  swollen,  and  of  a  unit'orm  redness,  so  that  the 
MeibiMuian  glands  can  no  longer  be  diBtinguished.  The  retro-tarsul  fold, 
tht^  caruncle,  semilunar  fold,  and  ocular  conjunctiva  are  also  abnormally 
txhI  and  swullen.  The  eyelids  are  red,  glistening,  and  jwrhaps  somewhat 
puffy.  At  first,  there  is  only  considerable  lachrymation,  but  the  discharge 
juK«j  a-^uines  a  muco-purulent  character,  having  yellow  Hakes  of  pus  and 
brokeu'down  epithelial  cells  suspended  in  it. 

Up  t*»  this  point,  all  these  symptoms  are  only  those  of  catarrhal  ophthalmia ; 
but,  ajs  the  disease  advances,  they  soon  become  more  severe  in  character. 
The  patient  olien  experiences  great  pain  in  and  around  the  eye,  which  may 
€veo  extend  to  the  corresp<inding  half  of  the  head,  e8i>eciallv  if  the  iuflara- 
maUoo  be  of  a  sthenic  character,  in  which  case  marked  febrile  symptoms 
may  also  present  themselves.  Generally,  the  pain  diminishes  iis  soon  as  the 
diBchurge  becomes  purulent.  It  may,  however,  again  increase  in  severity  if 
the  cornea  l>ecomes  afiected,  and  especially  if  the  iris  or  other  tissucii  of  the 
globe  shonld  become  in  vol  veil  in  the  inflammation.  In  general  inflammation 
of  the  eyeball  (panophthalmitis!  the  pain  is  ojlen  excruciating. 

The  lachrymation  and  photophobia  increase,  the  lids  become  very  swollen, 
00  that  the  upper  hangs  dr»wn  in  a  thick  heavy  fold,  and  they  can  only  be 
opened  or  everted  with  difficulty.  [Fig.  60.]  They  are  red,  glistening,  and 
^ematouiv  and,  if  deeplv  preaaed,  somewhat  tender.     [The  tt^ndemetiis  and 
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pain  on  pressure  of  the  swollen  lids  ib  a  very  coDHttint  sign  in  thig  disease. — B.] 
Their  temperature^  though  markedly  increased,  never  reaches  a  ver)'  high  de- 
gree, and  this,  together  with  the  absence  of  tenderness,  is  of  importance  in  the 

differential  diagnosis  between  nuruIcBt 
[Fig.  60,  and  diphtheritic  ophthalmia.     The  con- 

junctiva becomes  vascular  and  swollen, 
iind  patches  of  effuijed  blood  are  noticed 
both  on  its  palpebral  and  ocular  portion. 
The  papilliB  are  very  turgid  and  promi- 
nent, giving  a  rough  and  villous  appear- 
ance to  the  inside  of  the  lids.  As  they 
increase  in  size  they  become  flattened  at 
the  sides,  from  being  pressed  against 
each  other,  and  they  appear  arranged 
in  rows  without  a  distinct  base.  The 
prominence  may  be  so  considemble  that 
they  assume  the  appearance  of  cauli- 
flower excrescences.  They  often  bleed 
freely  on  the  slightest  touch,  as  their 
epithelial  covering  is  very  thin  and 
After  Dmiryiupi©,]  easily   shed.      The  retro-tarsal   fold    b 

much  swollen,  and,  on  eversion  of  the 
lids,  springs  into  view  in  the  form  of  thick,  red,  fleshy  girdles,  which  encircle 
the  eyeball.     The  ocular  conjunctiva  becoraea  very  vascular,  and  a  serous 

or  even  plastic  effusion  takes  place 


[Fig.  61. 


pe 
lid 


into  it,  and  the  subconjunctival 
tissue,  [Fig.  HI.]  This  c hem oeis 
is  far  more  marked  than  in  catar- 
rhal ophthalmia,  and  may  be  so 
considerable  as  to  rise  like  a  high, 
red, semi-transparent  mound  round 
the  cornea,  overlapping  its  edges 
more  or  less  considerably,  and  even 
erhnps  protruding  between  the 
The  chemoeis  is  most  promi- 
nent at  the  outer  and  inner  side 
of  the  cornea,  at  the  triangular 
spaces  opposite  the  palpebral  aper- 
ture ;  for  ihe  prer^sure  of  the  lids 
keeps  down  the  chcmotic  swelling 
above  and  below.  On  account  of 
the  great  swelling  and  weight  of 
the  eyelids,  and  the  great  chemosis, 
the  vessels  supplying  the  cornea 
become  much  compressed,  and 
its  nutrition  propoitionately  im- 
paired ;  and  this  explains  the 
great  tendency  to  ulceration  and 
s<uppu ration  of  the  cornea  in  severe 
purulentophthalmia.  For  the  idea 
that   the    irritating   and    noxious 

character  of  the  discharge  produces  the  affection  of  the  cornea  is  erroneous. 
As  the  diitease  advances,  the  discharge  increases  in  <|uantity,  becomes 

more  opaque,  thick,  and  creamy,  and,  on  account  of  its  admixture  with 


Sbow4  tbo  fwoUen  and  chciiiatie  condilioo  of  tb© 
conjttticli**  of  an  eye  io  which  the  di.««nje  hikjs  ex- 
Uud  foar  or  Art  d^yi.    After  Ditrymple,] 
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^^^^^loRI^^^ently  nssumea  a  reddish-yellow  tint*  It  is  often  so  considerable 
^M  fo  qutttitily  that  it  wella  out  fnini  between  the  eyelids  when  the^e  are  opened^ 
^M  lund  flows  down  over  the  cheek ;  the  lashes  become  chigged  with  it»  and 
I^P  ^lued  tngether  iuto  little  bundles.  It  collect  in  the  retro-tarsal  fold  and  on 
^    the  filirface  of  the  cornea  in  the  hollow  Ibrined  by  the  chemt>^is»  and  this 

»at>peanince  may  easily  be  mistaken  by  a  superficial  observer  for  suppuration 
or  the  cornea.  The  discharge  should,  therefore,  always  be  wipetl  away  from 
ihe  cornea  before  any  opinion  is  formed  at*  to  the  condition  of  the  latter, 
tkk  eieansing  away  the  matter  from  the  surface  of  the  paljvebral  conjunctiva, 
iPi  notice  that  the  latter  lo<jks  red,  glistening,  villous,  and  succulent,  which 
enabtee  u^  at  a  glance  to  distinguish  the  disease  from  diphtheritic  conjuno- 
tivitia.  Sometimes,  however,  the  discharge  is  more  tenacious,  and  clings  to 
ibe  tturfaee  of  the  conjunctiva  like  a  thin  membrane,  so  that  it  cannut  be 
endily  wiped  away,  but  requires  to  be  stripj>ed  off,  when  it  comes  off  in  the 
form  of  thin  flakes.  But,  on  its  removal,  we  find  thut  the  membrane  was 
«|uite  su|>erficial,  and  that  the  appearance  of  the  conjunctiva  beneath  is  the 
same  as  tliat  described  above.  Hence  it  is  erroneous  Ut  call  this  "diph- 
theritic conjunctivitis/'  simply  because  the  discharge  is  more  tenacious  and 
comef>  ntr  in  flakes,  for  the  symptoms  of  true  diphtheritic  ophthalmia  are 
not  only  very  different,  but  demand  a  very  different  course  of  treatment; 
Jwit  there  can  be  no  objection  to  terming  it  **niembrauous  ophthalmia."  We 
icttnaes,  however,  meet  with  mixed  forms  of  purulent  and  diphtheritie 
Ithalmia,  [Hee  the  section  on  Membranous  Conjunct! vitis.^ — B.j 
The  chief  danger  in  purulent  ophthalmia  is  the  implif-iition  of  the  cornea. 
Any  chiudiness  of  the  latter  must,  thercdbre,  be  always  regarded  as  an  un- 
toward symptom,  more  especially  if  it  already  shows  itself  at  an  early  stage 
of  the  disease,  and  if  there  is  any  tendency  to  a  diphtheritic  character  in  the 
ophthalmia.  At  a  later  period  it  is  less  to  be  feared.  The  appearance  of 
the  cornea  mu«t  be  carefully  w^atched  from  day  to  day,  and  in  severe  cases 
tU  comlilion  should  be  examined,  if  po^ible,  at  the  interval  of  a  few  houre. 
Itt!  M  of  the  CA)rnea  is  especially  likely  to  occur  if  the  inflammation  is 

Xi'v  ,  the  tempemture  of  the  lids  much  increased,  the  cliemosis  con- 

3«id«-*rHl»l«i  and  firm,  and  accompanied  by  great  photophobia,  laehrymation, 
und  ciliary  neuralgia.  The  pain  is  generally  intermittent,  and  often  very 
ijcvere,  «-«f>ecially  t*iwards  night;  it  may  extend  deep  into  tijc  orbit  and  over 
the  corri*spr>nding  side  of  the  head  and  face.  On  examining  the  condition 
of  the  cornea,  we  nuiy  then  perhaps  discover  small  phlyctenuhe  or  infiltra- 
tions at  its  edge  or  upon  its  surface,  which  soon  pass  over  into  ulcers.  Some- 
timej*  there  is  a  serous  infiltration  (o?Jema)  into  the  ci»rnea,  which  may 
remain  confined  to  the  periphery,  giving  it  a  slightly  steamy  or  clcjuded 
appearance.  If  this  opacity  is  considerable,  and  extends  over  the  c*entre  of 
the  cornea,  the  sight  may  be  greatly  impaired,  or  a  circumscribed  light-gray 
Infiltration  may  show  itself  at  one  portion  of  the  cornea  and  disappear  again 
aa  the  o|)hth»)mia  subsides,  or  it  n»ay  become  more  dense  and  assume  a 
yellow  tinge.  Generally,  the  infiltration  soon  changes  into  an  ulcer,  which 
may,  in  favorable  cases,  remain  sui>erficial,  and  ultimately  leave  only  a  very 
•light,  or  even  no  opacity  of  the  cornea;  but  if  the  infiltration  or  ulcer  is 
of  ible  size  and  rather  deep,  a  dense  o[)acily  ma}' remain  behind, 

ttni  impair  the  sight,  if  it  be  situated  in  the  centre  of  the  cornea. 

The  ui  id  of  remaining  superficial,  may,  however,  rapidly  increase 

in  circm  •  and  depth,  and  wmiu   lead  to  extensive  perforation  of  the 

corocti,  accompanied  by  prolapse  of  the  iris,  epcaj)e  of  the  lens,  anil  perhaps 
II  certain  tjuaniity  of  vitreous  humor,  and  be  foilowcd  probably  by  ttie 
fonniitt<m  of  a  considerable  staphyloma. 
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When  the  cornea  gives  way,  the  patient  experiences  a  sudden 
of  the  violent  pain,  accompanied  by  a  gush  of  fluid  over  the  cheek.  If  the 
ulcer  is  large,  the  cornea,  on  account  of  bein/r  thinned  and  softened  at  this 
point,  may  become  §ome\vhat  bulged  forward  before  perforation  occurs.  The 
dangerous  character  of  the  ulcer,  of  course,  increases  with  its  extent,  at*  the 
perforation  will  be  proportionate  in  size. 

Sometimes  several  infiltrations  are  formed  near  to  each  other,  and  then 
coalejsce,  thus  giving  rise  to  one  large  ulcer  In  many  case^  the  perforation, 
ii'  it  be  but  of  limiied  extent,  h  the  best  thing  that  can  occur,  for  the  ulcer, 
instead  of  increasing  in  circumference,  then  begins  at  once  to  heal. 

-Perforation  of  the  cornea  may  give  rise  to  the  following  complications: 
1.  Prolapse  of  the  iris;  'L  Anterior  synechia;  3,  Central  capsular  cataract; 
4  Displacement  or  obliteration  ni'  the  pupil ;  5.  Anterior  staphyloma.  For 
further  information  upon  this  subject,  I  must  refer  tlie  reader  to  the  chapter 
on  ulcers  of  the  corneji. 

If  the  perforation  of  the  corne-a  is  small,  a  little  portion  of  the  iris  will 
frtll  against  it;  when  the  aqueous  humor  escapes,  lymph  will  be  effuse<i  lit 
the  bottom  of  the  ulcer,  and  tiie  iris  will  become  adherent  at  this  point  to 
th*^  cornea,  giving  rise  to  an  anterior  synechia.  The  pupil  will  be  dragged 
towards  the  adhesion  and  more  or  less  displaced;  or  it  may  be  partially  or 
wholly  implicated  in  it.  If  the  perforation  was  extremely  small  (such  as 
would  be  produced  by  a  fine  needle),  the  reaccumulation  of  the  aqueous 
humor  may  tear  through  any  little  adhesion  that  has  taken  place  between 
the  iris  and  cornea,  and  no  anterior  synechia  will  be  left.  Whan  the  j)er- 
foration  occurs  at  the  centre  of  the  cornea,  the  lens  will  come  in  contact  with 
the  bottom  of  the  ulcer,  and  a  central  anterior  cataract  may  be  formed.  If 
the  cornea  gives  way  to  a  greater  extent,  a  knuckle  of  iris  may  be  pushed 
into  the  ulcer  and  cause  a  prolapse  of  the  iris,  which  may  increase  to  a  very 
considerable  size  from  the  aqueous  humor  collecting  within  it  and  swelling 
it  out.  A  small  protrusiim  of  this  kind  has  been  termed  a  myoeephalon.  Or 
the  lens  may  escape  together  with  some  of  the  vitreous  humor,  if  the  rupture 
of  the  cornea  is  large,  and  then  the  eyeball  may  become  atrophied.  Or  the 
iris  falls  into  the  gap,  becomes  adherent  to  the  cornea,  and  covered  with 
lymph,  which  assumes  a  cicatricial  character,  and  yielding  gradually  to  the 
intraH)cular  pressure,  becomes  more  and  more  prominent,  and  a  partial  or 
total  staphyloma  results. 

A  very  dangerous  kind  of  ulcer  is  that  which  makes  ite  appearance  in  the 
form  of  a  small  creseentic  ulcer  near  the  edge  of  the  cornea  (generally  th 
lower),  looking  as  if  it  had  been  scratched  by  a  finger-nail.  Its  edges  sx>n 
become  infiltrated,  and  assume  a  yellow  tint.  It  increases  in  depth,  and 
rapidly  exteuils  further  and  further  round  the  cornea,  until  it  may  give  rise 
to  a  very  considerable  perforation  or  slough  of  the  latter.  On  account  of  i 
being  situated  so  clo&ely  to  the  edge  of  the  cornea,  this  form  of  ulcer  is 
hidden  by  the  chemosis,  and  thus  easily  overlooked  at  the  outset 

Li  very  severe  cases  of  purulent  ophthalmia,  with  intense  inflammatory 
synifUotng,  sloughing  of  a  great  jiortion  or  even  of  the  whole  of  the  cornea 
way  take  place  within  a  few  hours.  The  cornea  loses  its  transparency,  lie- 
CHimes  t>f  a  gravish- white  color,  which  soon  passes  into  a  yellow  tint,  and 
looks  shrivel  let!  and  quite  opaque.  It  siK>n  yields  to  the  iutra-ocular  preai* 
lire,  givi^  way,  and  tljc  eyeball  l>ecome6  atrophied. 

Iritis  may  .Ku|H*rvene  when  the  ulceration  has  extended  to  the  deeper  Uyen 

*'!'  »hi»  cf>rnim,  or  when  perforation  has  occurred.     If  severe,  it  generatljr 

rise  to  great  ciliary  neuralgia,  photophobia,  and  lachryraation.     If  & 

1^1  yiijii  i»f  the  cornea  remains  sufiiciently  clear  in  permit  of  our  seeing  tbe 
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^^HHftKi  find  the  ktter  discolored,  and  the  pupil  contracted,  irregular,  and 
^^pMMpi  blocked  up  with  lymph,  or  there  may  be  pu»  in  the  anterior  cham- 
^Bbfr.  The  inflammation  may  extend  from  the  iris  tn  the  other  tissue®  of 
^■tb(^  eye,  and  general  inflammation  of  the  eyeball  (panophthalmitis)  set  in, 
^Ba^'rnmpnnied  ny  exoruoiatiiig  pain,  Pannus  occurs  but  seldom  in  acute 
^■|>urulent  ophthalmia,  and  only  in  cases  where  the  papilhe  have  been  ttuich 
^Btwollrn  from  the  ver>'  commencement  of  the  disease,  and  from  their  rubbing 
^■Miiiii^t  the  corncn  have  induced  a  ^uperBcial  vascular  keratitis.  It  is  more 
^HBliently  met  with  m  chronic  ophthalmia.  It  h  an  interesting  circum- 
^Bftic^,  that  if  the  cornea  has  been  suSering  from  pannus  before  the  attack 
^m  of  purulent  »»phthalnda,  there  is  far  le^  danger  of  its  ulcerating  or  siippu- 
^m  rating  than  it'  it  is  quite  transparent.  This  important  fact  has  been  utilized 
^■in  U>e  treatment  by  inoculation  <tf  pannus  dependent  upon  granular  lids, 
^^^^uruient  ophthalmia  generally  runs  its  course  in  three  or  four  weeks.  It 
^^Kmff  however,  become  chronic,  and  last  for  many  months  or  even  years, and 
^Vprovtf  very  ubstinate.  This  is  especially  the  case  if  the  papilhe  remain 
^■iwuUeu  and  )irominent,  for  by  their  conwtaut  friction  against  the  cornea, 
^B  pannu8  is  but  too  often  produced.  The  relaxed  condition  of  the  conjunctiva 
^m  may  alno  give  ri*e  to  ectropion,  or  this  may  be  produced  by  the  iids  having 
H  become  everted  during  the  progress  of  tlie  disease,  and  not  having  beea 
H  prujperly  replaced. 

H  Otnsrs, — [Purulent  ophthalmia  is  generally  due  to  contagion  from  the 
H  iftjne  dbrfise,  or  from  an  acute  or  chronic  discharge  from  the  urethra  or 
H  T&gifui,  whether  gonorrhceal  or  ntit.  (Nettleship.) — B.]  It  may  become 
H  developfd  from  an  acute  catarrhal  ophthalmia,  by  the  symptoms  of  the 
H  latter  increasing  in  severity*  either  through  a  continuation  of  the  original 
H  oiiuse,  through  neglect,  or  through  a  mistaken  course  of  treatment*  The 
H^sioie  causes  which  may  give  rise  to  catarrhal  ophthalmia,  viz.,  exposure  to 
^Mqld  or  draught,  great  glare,  etc,  may  also  produce  the  purulent  form.  We 
^BUftlctimes  Hnd  that  it  occurs  epidemically^  and  that  mild  irritants,  which 
^Birould  at  other  times  only  have  caused  a  simple  catarrhal  conjunctivitis,  n<iw 
^^mpduce  jjunilent  ophthalmia.  An  unhealthy  locality,  a  vitiated  atmosphere, 
^^Hnirded  and  badly  ventilated  rooms,  exposure  to  great  heat  or  cold,  dust» 
^BHR  glare,  intensify  the  character  of  the  epidemic.  Scmie  of  thc^c  causes  are 
^■fineijuently  met  with  in  places  where  many  persons  are  collected  together,  an 
^■iMiFork'houses,  foundling  hospitals,  and  large  barracks.  If  purulent  or  even 
^^^^irhal  ophthalmia  once  breaks  out  in  such  establishnunts^  it  is  otWn  very 
^HHfficuU  Ut  arrest  it  before  it  has  »ipread  widely  aniongj^t  the  inmates  and 
^■c<»mmitled  great  ravages.  If  soldiers  on  their  march  or  in  camp  are  exposed 
^Htefffeat  heat  and  glare,  and  to  hot  winds  carrying  before  them  clouds  of 
^HHRi  and  du^t,  as  occurs  in  India  or  Egypt,  (»phthalinia  will  soon  show  itself 
•Jiiongwt  them.    Hence  the  terms  military  and  Egy[>tian  ophthalmia.     These 

kTinnTf-«  !<hould,  however,  be  abandoned,  for  this  atliction  shows  no  special 
ristics  warranting  its  being  classed  as  a  disease  jnii  fjeneris.  The 
u  in  in  such  cases  generally  one  of  purulent  ophthalmia,  but  some- 
times it  may  assume  the  character  of  severe  catarrhal  or  granular  conjunc* 
livitis.  Or  these  atlecti<»n8  may  pass  one  into  the  other,  or  exist  side  by  side 
to  the   sume  army.      This    being  so,  we  can  easily  undei^tand  how  such 

P various,  and  otien  coDflicting  and  confused  accounts  have  been  given  of  the 
character,  the  severity,  and  the  contagiousness  of  the  so-called  military 
imhtt"'-^" 


cbargt'  ij^  rtueii  very  great 


is  the  mo«t  frciiuent  cause,  aa  the  contagious  power  of  the  dia- 
Thia  varies,  however,  according  to  the  severity 
10 
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and  stage  of  the  disease.  Piringer,'  who  made  a  great  number  of  valuable 
and  interesting  ex|>eriment^  to  test  the  contagious  power  of  the  discharge, 
fouwd  that  during  the  earliest  stage*  aod  aUo  in  chronic  cases,  in  which  the 
discharge  is  thin,  watery,  and  transparent,  it  is  hardly,  if  at  all,  ct)Utagiou§; 
but  it  becomes  slightly  so  when^  though  stilJ  watery,  it  assumes  a  somewhat 
iuiJco'])iirulent  character,  and  then  it  generally  reproduces  a  njild  forui  of 
the  disease.  The  contagiousness  increases  in  proportion  to  the  intensity  of 
the  affection,  aurl  tht^  juirnlent  nature  of  the  discharge.  According  ta  the 
same  Huthority,  the  discharge  of  a  severe  purulent  uphlhahuia,  if  applied  to 
ft  healthy  conjunctiva^  may  reproduce  the  disease  in  from  six  tt»  twelve  hours; 
that  from  a  moderately  severe  form  in  from  twelve  to  thirty-six;  the  mild, 
in  sixty  to  seventy;  and  that  from  chronic  ophthalmia  in  seventy -two  to 
ninety-six  hours.  It  is  of  the  greatest  practical  importance  to  remember 
that  the  discharge  from  purulent  ophthalmia  does  not  always  reproduce  the 
purulent  form,  Ijut  may  give  rise  to  catarrhal,  granular,  or  even  diphtheritic 
conjunctivitis — jui?t  as  the  discharge  from  catarrhal,  diphtheritic,  and  acute 
granular  ophthalmia  nuiy  produce  purulent  ophthalmia.  [That  purulent 
conjunctivitis  ever  causes  diphtheritic  conjunctivitis  is  duubtful.  Most 
moflern  authorities  hold  that  they  are  two  distinct  diseases,  dilfering  in  their 
patholog)^  and  pathogenesis.— B.]  The  special  f<»rra  of  conjunctivitis  which 
may  arise  will  depend  upon  atmospherical,  local,  and  constitutional  causes, 
and  also  upon  the  age  of  the  patient.  Thus  Von  Graefe  states*  that  in 
Berlin  the  matter  from  ophthalmia  neonatorum,  when  applied  to  the  eyes  of 
children  of  two  or  three  years  of  age,  generally  produces  diphtheritic  c^ju- 
junetivitis,  whereas  when  apjilied  to  adults  it  mostly  gives  rise  to  purulent 
or  sometimes  to  granular  ophthalnua. 

Healthy  eyes  are  more  rapidly  and  severely  affected  by  the  inoculattoo  of 
contagious  matter  than  those  suffering  from  vascular  forms  of  keratitis,  more 
especially  pannus.  Repeated  inoculation  diminishes  the  contagious  power  of 
the  discharge.  This  is  also  diminished  by  diluting  the  latter  with  water,  it 
being  altogether  lost  when  it  is  diluted  with  about  one  hundred  parts  of 
water.  Gonorrhieal  and  vaginal  discharges  may  also  produce  purulent 
ophthalmia.  It  npj^ears  certain  that  the  air  is  oJlen  a  carrier  of  the  con- 
tagion, espcciatly  if  many  persons  suffering  from  severe  purulent  oohthalmia 
are  crowded  together  in  erne  room,  and  this  is  perhap  small  and  ill-venti- 
lated. Von  Graefe  thinks  th«t  in  such  cases  the  propagation  is  partly  caused 
by  the  suspension  of  the  constituents  of  the  discharge  in  the  atnjosphere,  and 
partly  by  the  air  expired  from  the  lungs,  from  the  discharge  passing  down 
the  lachrymal  passages  into  the  nose — just  the  same,  in  fact,  as  what  oecuro 
in  eommtm  naaal  catarrh^  the  contagious  nature  of  which  depemls  chiefly 
upt)n  the  expired  air. 

The  'prognoHin  which  may  be  given  in  a  case  of  purulent  ophthalnua  will 
dcrn*nd  upon  the  stage  and  severity  of  the  disease,  and  also  upon  the  pre- 
vailing character  of  the  cpidenuc,  should  such  exist.  It  may  be  favoranle, 
if  the  affection  is  of  a  mild  jnuctH])urulent  character  and  is  due  to  spon- 
tancouj«  cansi^s;  or,  having  been  pr(»duced  by  contagion,  if  the  inoculating 
tnattfr  wn**  mild  and  chiefly  mucous  in  character;  also,  if  the  redness  and 
«w.  yclids  and  conjunctiva  are  but  slight;  if  the  inflammation 

is-  lid  to  the  palpebral  conjunctiva;  or,  should  it  extend  to  the 

OGuiar,  if  ihr  rlu mosia  is  serous  and  soft,  not  plastic  and  hard;  if  the  dis- 
jar^»e  is  thin  and  scant,  the  cornea  unaffected,  the  character  of  the  epidemic 


•  Plringcr  **Die  6lenaorlio6  ira  Meaacbenttugc,"  Gmtx,  1841, 

•  «D«ut*ehe  Klinik,*'  1864,  p,  79, 
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tivy  tendency  to  the  diphtheritic  form  of  coujunctivitb*  We 
mufstf  oti  the  other  hand,  be  extreracly  guarded  in  our  progotjsis,  or  ev€Q 
mi  unfavorable  one,  if  the  iutlaminatiuu  is  very  intense,  the  chemosis 
_  and  lardaeeous,  and  so  considerable  as  corapletely  to  surround  the 
cornea  and  overlap  it ;  if  there  is  any  ulceration  of  the  coruea»  especial iy  if 
Uils  br  ron'^iderable  in  extent,  and  uccuf:?  early  in  the  disease;  if  the  inflaiu- 
w^i  a  diphtheritic  character, 

if. — If  the  attack  la  severe,  the  patient  should  be  confined  to 
a  darkened  room»  or  even  to  his  bed.  The  room  must,  hejwevor,  be  well 
ventilated,  and  plenty  nf  fresh  air  be  admitted,  particularly  if  it  is  occupied 
bv  several  patients.  Those  who  have  the  disea.^c  in  a  severe  form  should,  if 
poastible,  be  separated  from  the  milder  cases.  I  need  hardly  point  uut  that 
ID  barracks,  unions,  jjchuols,  etc.,  the  healthy  inmates  should  be  strictly  kept 
mpart  from  those  who  are  suffering  from  ophthalmia.  Their  eyes  whouhl, 
moreover,  bo  examined  every  day,  in  urder  that  the  first  symptoms  uf  the 
dbeoae  may  be  detected.  The  patients  and  attendants  should  be  made 
sware  of  the  contagious  character  of  the  disease,  which  cuntinuns  as 
lang  as  the  discharge  remains  opaque  and  raucous.  Special  wire  must  be 
taken  that  the  stponges,  towels,  water,  etc.,  which  are  employed  for  th© 
ieuls  are  not  used  by  others.  To  guard  them  against  the  risk  of  con* 
jiJUj  Uie  medical  attendants  and  nurses  should  wear  the  curved  blue  eye- 
i,  more  especially  whilst  applying  the  collyria  or  Byringing  out  the 
a  little  of  the  matter  may  otherwise  be  easily  splashed  into  their 
eyies^  If,  by  accident,  any  of  the  discharge  should  have  got  into  a  healthy 
eji%  lukewarm  water  should  be  at  once  injected  under  the  lid  so  as  to  wash 
it  away,  and  then  a  drop  of  a  weak  solution  Uwo  grains  to  the  fluidoutice  of 
water)  of  the  nitrate  <>f  silver  or  sulphate  of  zinc  should  be  api)lied  to  the 
conjunctiva.  If  only  (me  eye  is  affected  with  purulent  ophihalmia,  the  other 
b*  at  once,  without  loss  of  time,  hermetically  closed.  The  common 
iprcsA  bandage  will  not  suffice  for  thl^  purpose,  for  the  discharge  might 
•o«  *  _di.  c-si>ecially  during  the  night,  when  it  may  run  over  the  bridge 
of  from  the  affected  to  the  healthy  eye.     The  bt«t  protection  is  the 

fol  ^impress.  I'ccommendcd   by  V^on  Graefe.     A  pad  of  charj>ie  or 

cot,  should   be  applied  t«>  the  eyelids   and   covered  by  diachylon 

plaster,  which  is  to  be  fastened  down  by  collodion,  so  as  to  completely  ex- 
clude the  air.  This  compress  should  be  removed  twice  daily,  and  the  eye 
deaoaed  and  carefully  examined.  [Another  protective  method  is  that 
recommended  by  Dr.  Buller,  of  Montreal,  which  consists  uf  a  piece  of 
maokliitosh  about  four  and  a  luilf  inches  square,  with  a  watch  glass  fiistened 
to  a  hole  in  the  centre,  through  which  the  patient  can  see;  this  is  fixed  by 
brimi]  pieces  of  strapping  to  the  nose,  forehead,  and  cheek,  its  lower  and 
outer  angle  being  left  open  for  ventilation.  (Nettleship.j — 13.]  If  there  is 
any  nstluesa  or  swelling  of  the  conjunctiva,  or  any  discharge,  the  pad  should 
totinued,  although  in  some  cases  the  continuance  of  the  firm  pressure 

to  cut  short  the  attack.     A  drop  of  a  weak  solution  of  nitrate  of 

"fSTvSFor  sulphate  of  zinc  should  be  at  once  applied.  Ice  compresses  may 
also  be  ftp|>hed  to  the  eyelids,  as  they,  according  to  Piringer,  will  often  cut 
short  the  iittJick. 

Thcr^  U  ^fenerally  not  much  constitutional  disturbance,  except  the  diaeafte 
is  i  which  cJise,  more  especially  in  gooorrhreal  ophthalmia,  it  is  often 

acr  111  by  marked  fel>rile  symptoms.     If  the  tongue  is  foul  and  loaded, 

a  hriBK  purgative  should  bo  administered,  and  the  bi)vvels  be  kept  well 
opened.  If  the  patient  is  plethoric  and  feverish,  cooling  salines  must  be  pre- 
acribed,  and  the  diet  be  kept  low.    Formerly,  the  depletory  plan  of  treatment 
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was  carried  to  great  excesa^aDd  venesection  erapJ03^ed  to  such  au  esttent  tffltf! 
we  read  of  cases  in  which  the  patient  wa»  bled  '*as  long  sls  the  blood  could 
be  got  from  the  arm/'  ( Wardrop.)  Now,  however,  this  course  of  treatment 
has  Ibrtuuatelj  almost  completely  explo«Jed,  and  venesection  is  hardly  ever 
employed.  Indeed,  we  not  unfrequently  tind  that  patients  suffering  from 
purulent  ophthalmia  are  of  a  weakly  and  cachectic  habit,  in  whom  such  a 
line  of  treatment  would  be  most  injudicious  and  injurious*  In  all  such  cases 
tonics,  especially  c|uiniue  and  steel  with  perhaps  some  ammonia,  should  be 
freely  adininistered,  the  patients  being  at  the  same  time  put  upon  a  good, 
nourishing,  and  easily  digestible  diet,  with  meat  once  or  twice  a  day,  and  if 
necessary,  they  may  even  be  allowed  a  mmlerate  quantity  of  stimulants.  In 
this  we  must,  however,  be  guided  by  individual  considerations.  If  the 
patient  is  restless  and  sleepless,  a  narcotic  should  be  given  at  night,  as  it  is 
a  great  relief  if  he  can  obtain  a  good  night's  rest. 

The  greatest  attention  must  be  paid  to  the  local   treatment.     The  eye 
should  be  frequently  cleansed  of  the  discharge.     The  eyelids  being  opened, 
a  small  stream  of  lukewarm  water  [or  a  warm  saturated  solution  of  boracic 
acid  in  water — B-]  should  be  allowed  to  play  gently  upon  them,  until  all 
the  discharge  is  washed  away.     Still  better  is  it  to  employ  for  this  purpose 
a  small  svringe,  the  nozzle  of  which  is  to  he  gently  inserted  between  tho] 
eyelids.     The  syringe  should    be  very  carefully  and  delicately   handled, 
otherwise  it  will  bruise  and  irritate  the  eye,  or  even  perhaps  rub  against  the 
cornea,     [A  fountain  syringe  may  be  applied  more  advantageously  for  this 
purpose,  the  force  of  the  current  being  regulated  by  the  height  at  which  the 
reservoir  is  placed, — ^B.]     The  nurse  must  also  be  very  careful  that  nu  drop 
of  the  returning  fluid  is  thrown  into  her  eye.     In  severe  eases  the  eye  should 
be  thus  cleansed  every  hour  or  two,  in  milder  cases  three  or  four  times  daily 
will  suffice.     The  crusts  which  form  upon  the  eyelashes  should  be  well  soaked 
with  warm  water  and  then  gently  removed,  so  as  not  to  excoriate  the  lids. 
A  little  simple  cerate  should  be  applied  to  the  edges  of  the  latter,  night  and 
morning,  to  prevent  their  sticking,  or  if  they  are  getting  sore  the  citrindj 
ointment  may  be  substituted.     If  the  temperature  oiP  the  lids  is  but  motlen-j 
alely  increased,  it  is  only  necessary  to  employ  cold  compresses  for  an  houi 
or  two  after  the  application  of  caustics,  for  we  thus  assist  the  astringeni 
action  of  the  caustic  upon  the  bloodvessels,  and  also  m<»derate  the  reaction 
produced  by  it;  but  if  the  attack  is  very  severe,  and  the  eyelids  very  red, 
swollen,  and  hot,  a  temporary  use  of  cold  water  will  not  suffice,  and  we  musti 
jbttve  rec<>urs<3  to  a  constant  application  of  iced  compresses.     They  should  be 
applied  in  the  following  manner:  slightly  moistened  pledgets  of  lint,  of  a 
Efficient  s\u'  to  cover  both  eyelids,  should  be  laid  upon  a  lump  of  ice  until 
they  arc  quite  cold,  when  they  are  to  be  applied  to  tlie  eyelids  and  changed 
rss  soon  as  they  get  the  least  warm.     Several  of  ^uch  pledget^  should 
Bbept  lying  u|kju  the  ice,  84)  that  one  is  always  re4*dy  for  use.     If  the  teni' 
perature  of  the  lidn  is  very  high,  the  lint  may  require  to  be  change<l  ever] 
o<i#»  nr  two  niiniit*«.     It  Is,  therefore,  alvsoluiely  necessary  to  have  »  nurs0 
r  or   at   least  for  every  two.     Instead    of  the   lint,  small 

i-  s  may  be  employed.     If  gre^t  attention  cannot  be  paid  to 

t  n  tit  the  iced  compresses,  it  is  better  to  abstain  altogether  from 

t  hey  may  otherwise  do  more  harm  than  go*j<i.     We  must  then 

with  the  cold-water  dre«sing  or  Goulard  lotion.     When  thai 
i^;  »•  cooler  and  less  red,  the  patient  begins  to  find  the  extremeri 

cold  ^  Idc,  and  then  cold-water  dressing  should  be  substitute<l  for  thei 

|ified  LP.,.      ,  or  it  may  even  be  necef«ary  to  pa«8  over  to  the  use  of  wartaj 
■Miicntauim^.     A  constant  small  stream  of  cold  water  mav  also  be  allowed] 
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lltplfty  opon  the  eyelids  by  means  of  a  small  siphon  connected  with  a  little 
voir  placed  at  the  bed-head,    [Dor  recommends  the  ben zoate  of  sodium, 
of  its  8iipp<)sed  energetic  disinfectant  qualities.     He  uses  it  as  a 
ot  solely  in  solutions  of  one  to  twenty*  as  otVen  ns^  is  deemed  necee- 

the  **  Lyon  Medical"  for  March  7*  1880.)— B.] 
depletion  is  often  of  great  benefit.  If  there  is  much  ciliary  neu- 
ralgia, accompanied  by  great  swelling,  heat,  and  redne^  of  the  eyelids,  and 
if  ikvisi^  symptoma  do  not  readily  yield  to  cold  compresses,  leeches  should  be 
it  unot'  upfdied.  The  best  place  for  their  application  is  on  the  temple,  about 
an  inch  from  the  outer  canthu^;  for,  if  they  are  put  close  to  the  eyelids,  they 
often  prmluce  great  oedema  of  the  lids  which  may  e^^en  extend  to  the  cheek. 
Their  number  t*hould  vary  from  four  to  citrht,  according  hi  the  requirementa 
of  the  cifcse.  They  should  be  applied  two  at  a  time,  so  that  the  effect  may 
be  prolonged,  and  free  atler-bieeding  is  to  be  encouraged  by  warm  fomen- 
tatiuua. 

If  the  eveJidi*  are  much  wwollen,  very  tense,  and  press  greatly  upon  the 
eyeball,  and  especially  if  the  c*>rnea  ia  beginning  to  become  affected,  the  outer 
fH^mmissure  erf  the  licLs  should  be  divide<L  Thi^5  will  not  only  mitigate  the 
injurious  pressure  of  the  lid*?  upon  the  eyebflll  and  cornea,  but  it  will  also 
^ve  rise  to  free  bleeding  from  the  veesels  which  ure  divided,  and  thus  greatly 
mliove  the  circulation  of  the  external  portions  of  the  eye.  The  incision  is 
to  be  carried  through  the  skin  and  fibres  of  the  orbicularis,  but  not  through 
Obm  mucous  membrane,  otherwise  an  ectropion  might  be  produced.  [This 
operntion  f*i'  eanthotomy  is  extremely  necessary  in  all  caijes  whei'e  there  is 
much  fiwelling  of  the  lids,  and  should  be  done  at  once, — B.] 

We  have  now  to  consider  the  most  important  part  of  the  treatment,  namely, 

the  topical  a|if>licntion  of  caustics  and  a^^triugeobs.     At  the  commencement 

of  the  disease,  whil.^Jt  the  dii^charge  is  Htill  but  moderate  iu  quantity,  we 

must  be  careful  not  to  employ  to<ji  strong  a  caustic,  more  especially  if  the 

evelids  are  liard  and  the  conjunctiva  and  papillio  not  much  swollen,  for  fear 

that  there  should  be  a  tendency  to  diphtheritic  conjunctivitis,  which  would 

b«  greatly  agj^ravated  by  free  cauterization.     iVjs  soon  aj*  the  discharge  lias 

le  copioui*,  and  the  Bymploms  of  true  purulent  uphtlialmia  are  well 

tiiuiieea,  ai^tringenta  must  be  employed  more  energetically.     The  choice 

-of  the  astringent  and  the  mode  of  it«  applicatii»n  will  vk'pend  upnu  uircum- 

utiuKH^.     If  we  have  to  treat  the  person  m*  an  nut-duur  h«>spital  patient,  and 

Ishcill  perhaps  only  «ee  him  every  second  ur  third  day,  it  will  bt-  nt'cessary  to 

give   kim  a  remedy  which  C4in  be  readily  and  efficiently  applied  by  some 

■attetiilant.     Under  these  circumstances  I  have  found  the  injection  of  zinc 

onil  aluro,  as  employed  at  the  HovhI  London  Ophthalmic  Hospital,  Moor- 

lieldj<,  by  far  the  best.     It5  strength,  and   the  frequency  of  its  application, 

luuNt    vary  according  to  the  severity  of  the  disease.     I  generally  employ  a 

4ution  of  two  graius  of  sulphate  of  zinc  and  four  or  »'ix  grains  of  alum  to 

.fluid ounce  of  distilled  water.     This  is  to  be  injected  between  the  eyelidg 

a  small  gbis-s  }*yringe  every  fitleen  or  thirty  minute.^  during  the  day,  and 

two  hours  at  night.     As  the  ct>ndition  of  the  eye  improves,  it  is  to  be 

loyed  less  freguently.     Before  lis  application,  the  discharge  shouhl  be 

Eboruughly  washeti  away  by  an  injection  of  lukewarm  water,  in  crnlcr  that 

[the  eollyrium  may  come  everywhere  in  contact  with  the  i^urfuoe  of  the  con- 

lunctivik     Every  second  or  third  day,  the  surgeon  should  apply  a  drop  or 

♦"  ti  strong  solution  of  nitrate  of  silver  (gr.  x  to  f.5j  of  water)  to  the 

I  the  lidn,  or  it  should  l»e  brushed  over  the  conjunctiva  with  a  camera- 

littjr  uro*h ;  the  patient  in  the  interval  continuing  with  tfie  injection. 

Much  benefit  may  also  be  derived  fram  asttilution  of  nitrate  of  silver  (gr,  x 
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to  f.lj  of  water  if  the  case  is  severe),  which  should  b^  dropped  into  tlie  eye 
every  five  or  six  hour^^  with  a  quill  or  catiiers-hair  brush.  But  it  h  more 
difficult  to  apply  these  drops  properly  and  efficienlly  than  the  injection,  and 
it  is  therefore  always  better  that  the  Hurgeon  should,  if  po*©ible,  do  this 
himself.  ^ly  friend,  Mr.  Moss,  has  ver)'  siiaccessfully  treated,  at  the  Moor- 
fields  Hnspital,  out-patients  suffering  frotu  very  severe  ptirulent  or  gonor- 
rhtvtd  ((phthalniia,  in  the  foJlowrng  manner,  which  was,  I  believe,  suggested 
to  him  by  Professor  Bonders :  The  lids  being  well  everted,  he  applies  with 
a  camel's-hair  brush  a  very  strong  solution  of  nitrate  of  silver  (gr»  xxx-xJ 
to  the  f5j)  to  the  conjunctiva  once  a  day.  In  the  intervals,  the  patient  uweB 
an  injection  of  alum  every  half- hour  or  hour.  Quinine  or  steel  is,  at  the 
same  time,  given  internally. 

But  if  the  patient  is  in  the  hiispital,  or  can  be  frequently  seen  bv  the 
fiurgeon,  I  greatly  prefer  to  apply  the  nitrate  of  silver  in  substance.  It  has 
this  great  advantage,  that  we  can  regulate  and  limit  its  effect,  and  prevent 
its  coming  in  contact  with  the  cornea  and  the  ocular  conjunctiva,  which  U 
quite  impossible  with  the  solution.  Moreover,  the  latter  is  easily  decomposed 
if  the  discharge  is  copious,  and  its  effect  is  thus  impaired,  ft  is,  however^ 
absolutely  necessfiry  that  the  surgeon  or  a  skilful  assistant  should  apply  it, 
as  it  cannot  be  entrusted  to  a  nurse.  We  are  indebted  to  Von  (Traefe'  for 
the  scientific  explanation  of  the  action  of  the  nitrat^^  of  silver  in  purulent 
ophthalmia,  and  for  very  exiict  and  comprehensive  directions  as  to  its  iise. 
During  a  prolonged  stay  in  Berlin,  I  saw  it  enjplcjyed  most  8uccefi«fully  la 
this  way  by  Vou  Graefe  in  many  cases  of  purulent  oivhthalmia. 

Pure  nitrate  of  silver  is  too  strong  to  apply  in  suostance  to  the  conjunc- 
tiva, as  its  escharotic  action  is  too  severe.  It  produces  a  thick  eschar  which 
is  thrown  ofl'  with  difficulty,  hence  the  superficial  portion  of  the  conjunctiva 
is  very  liable  to  become  destroyed,  and  deep  cicatrices  may  be  pr(xluced. 
Its  strength  should,  therefore,  be  diluted  by  mixing  it  with  one-half  or  two- 
thirds  of  nitrate  of  potassium. 

The  application  is  to  be  made  in  the  following  manner:  The  eyelids  hav- 
ing been  thoroughly  everted,  so  as  to  bring  the  retro-tarsal  fold  well  into 
view,  the  folds  of  the  conjunctiva  of  the  upper  and  lower  lid  should  be 
allowed  to  cover  the  cornea,  and  thus  protect  it  from  the  action  of  the  caustic 
The  crayon  of  mitigated  nitrate  nf  silver  should  then  be  lightly  passed  over 
every  part  of  the  surface  of  the  oalpebral  conjunctiva,  especially  in  the 
retro-tarsal  region.  A  solution  of  salt  and  water  should  then  be  freely 
anplied  with  a  large  camelVhair  brush,  in  iirder  to  neutralize  the  nitrate  of 
silrer.  The  caseous  shreds  of  chloride  of  silver,  which  are  thus  formed, 
should  Ik*  washed  away  with  clean  cold  water,  before  the  lids  are  replaced. 
We  can  very  easily  regulate  the  action  of  the  caustic.  When  but  a  slight 
eflRrt  is  rcquirrd,  the  crayon  should  be  passed  hut  once  or  twice  very  lightly 
over  the  conjunctiva.  If  a  stronger  action  is  desired,  it  may  be  used  with 
more  fTccdi>m.  The  neutralization  with  the  salt  and  water  should  not  take 
place  immodiately  after  thf  nppHcntion  of  the  caustic,  except  where  the  effect 
of  T  is  to  be  but  '  lit.     It  should  not,  however,  bo  postponed 

loii  frurn  ton  to  tn  ^nds. 

1  not,  as  a  rule,  be  applied  to  the  ncuhir  coujunctiTa^  fotp 
lily  aflcctcd,  its  swelling  and  inflammation  will  gener- 
udition  of  the  palpebral  conjunctiva  improves.    It  may, 
, . .  -..jy  to  do  so,  if  the  chemosis  is  so  considerable  as  to  pro- 
ihc  lids,  and  does  not  yield  to  free  incisions.     But  it  should 
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Qol^inSBelied  here  and  there,  and  the  salt  and  water  sbouki  be  imraediately 
apuited. 

U  tlie  gwelliug  of  the  conjunctiva  is  very  considerable,  it  should  be  freely 
smrifieii  with  a  j<c4il()ei  or  DeBnmrre»'  scarifier,  directly  ailer  the  iieutndiza- 
lioQ  of  tilt?  auistic ;  uml  the  bleeiling  should  be  encoiirnjJ:ed  by  the  applicatroa 
of  hot  sfKinges,  and  l>y  i^lightly  kweadiug  the  Htls  between  the  fingei-s*  The 
mebions  in  the  papilhe  should  be  very  superhcial,  otheruise  deep  cicatrices 
will  be  left.  The  lids  ahoukl  on  no  account  be  acariHed  before  the  upplica* 
tavti  uf  the  nitrate  of  silver,  for  the  latter  would  act  tix>  severely  upon  the 
iltciseij  conjunctiva^  If  the  cheraosia  is  greats  incititions  radiating  towards 
the  cornea  should  be  nmde  in  it,  either  with  a  pair  of  sciasors  or  a  scalpel; 
ar  a  *roall  fold  c*f  c*mjuiictiva  may  be  snipped  out  with  the  acissors  near  the 
otiter  edge  of  the  cornea.  lee  compresses  are  to  be  applied  directly  after 
tbe  cauterization,  for  they  diminish  the  iuflarnniatory  reaction,  and  a8C»ist  in 
the  contraction  of  the  bloodvessels. 

If  we  watch  the  condition  of  the  eye,  we  shall  find  that  it  becomes  very 
hot  and  painful  directly  aller  the  cauterization,  and  ihni  this  is  accompanied 
by  increased  lachryniation  and  a  mucous  discharge.  The  eschars  which  are 
iortned  upon  the  pal|x'bral  conjunctiva  are  shed  in  from  thirty  to  sixty 
ininntee.  in  the  form  of  little  yellowish-white,  rolled-up  Hakes.  Those  on  the 
ocular  eonjuuctiva  renmin  somewhat  longer.  The  intlammatory  syuiptoms 
804)0  8ul)t«i<le,  the  conjunctiva  bocomes  less  turgid,  the  Iachr\  mation  and  miru- 
lent  discharge  diminish,  and  the  stage  uf  remii^sion  i^ets  in,  during  whicn  the 
epithelium  is  regenerated.  When  this  has  taken  place,  the  original  condi- 
tion,  as  it  existe<l  before  the  application  of  the  caustic,  begins  to  reappear. 
The  conjunctiva  becomes  more  red  and  swollen,  the  discharge  increases  in 
qufintity,  and  the  inflammatory  symptr»rns  in  severity.  It  is  of  consequence 
io  endeavor,  by  renewerl  cauterization,  to  cut  short  this  third  period  at  the 
outavt,  before  it  has  regained  its  original  intensity.  We  shall  thus  be  able, 
hf  <le|gr«e«,  to  extend  the  duration  of  the  stage  of  remission,  aud  to  diminish 
th  -ity  of  the  intlamniatory  s^tage.     Generally,  it  will  suffice  to  apply 

ilr  N  once  in  twenty-four  houre;  in  very  severe  ca.'ies  it  may  be  neces- 

iary  t^  xio  »o  more  frequently,  but  it  should  never  be  applied  until  the  puru- 
leot  discharge  has  again  set  in. 

Von  Graefe  has  shown  that  the  effect  of  the  nitrate  of  silver  (although  it 
mcimentarily  increases  the  congesiion)  is  to  contract  the  bloodvessels,  and 
Io  accelerate  the  circulation,  which  is  retarded  in  purulent  ophlhalmia,  ihe 
conjunctiva  being  at  the  same  lime  very  vascular  and  congested,  and  its 
venets  dilated;  moreover,  the  serous  infiltration  of  the  conjunctiva  is  greatly 
relievetl  by  the  copious  serous  effusion  which  f(>llows  the  cuuterization.  This 
b  the  fieriod  of  reraisaion,  during  which  the  epithelial  layer  of  the  conjunc- 
tiva M  regenerated. 

If  the  cornea  becomes  cloudy,  a  solution  of  atropine  (gr.  ij  to  fSj  of  dis- 
til" ^-r)  is  to  be  dropped  into  the  eye  three  or  four  times  daily*  Where 
tl  ii  is  employed,  the  atropine  should  not  be  used  until  the  jieriod  of 
re4ni«»^iou  hns  set  in.  If  the  nitrate  of  silver  drops  are  used,  the  atropine 
shotilH  \tr  applied  during  the  intervals,  and  about  two  hours  after  the  former. 
[I  '  r  to  use  atropine  in  all  cuse^  of  purulent  conjunctivitis  from  the 
b^  as  a  |W8*ible  aid  in  preventing  serious  corneal  ilisease.  In  casea 
y>  cornea  l>ecomes  infiltrated  very  swm  in  the  coui-se  of  the  disease^ 
it  t  I  ♦commended  t<»  employ  eserine  in  place  of  atropine,  and  much 
i<  l>een  recorded  in  its  favor.  It  was  fornjerly  su|iposed  that  it 
v^i., u**  *»  aj'i-cific  antiseptic  effect  upon  the  purulent  infiltration,  but  this 
Idea  it  now  generally  discredited.     It  was  almi  supposed  that,  owing  to  ita 
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dlmiokhing  the  intra-ocular  tension,  it  assisted  in  the  furtherance  of  the 

oeniotie  procef^es  by  counteracting  the  interferonct?  in  the  nutrition  of  the 
cornea  j>roduced  by  the  iiiaea.se.  More  extended  experience  haa  nut  suli- 
atantiated  tlie  former  evidence  in  its  favor.  The  strength  of  the  solution 
used  has  been  from  two  to  four  grains  of  the  sulphate  to  the  flaidounce  of 
distilled  water. — ^B.] 

If  tliert!  k  ft  deep  ulcer  of  the  cornea,  which  threatens  to  perforate  the 
latter,  we  should  at  once  perform  paracentesis  by  pricking  the  bottom  of  the 
ulcer,  and  letting  the  a<|ueons  hnnior  flow  off  very  gently.  The  opening  in 
the  coniGji  will  thus  be  extremely  small ;  a  little  portion  of  irb  will  fall 
agains^t  h,  lymph  will  he  effusjed,  and  the  intra-ocidar  pressure  being  now 
taken  off,  the  uh-er  will  begin  to  heal  at  the  bottom.  The  re-accumulatinn  of 
the  aiiueous  humor  will  generally  .suffice  to  detach  the  portion  of  iris  from 
the  cornea.  If,  lnnvever,  a  small  anterior  s>^iechia  should  persist,  atropine 
drops  should  be  applied,  in  order,  if  jjos^iible,  to  tear  it  through.  It  may  be 
Decessary  to  repeat  the  paracentesis  several  times,  if  we  see  that  the  bottom 
of  the  ulcer  is  being  bulged  forwards  by  the  atjueoui*  humor.  By  such  a 
timely  paracentesis  we  often  limit  the  ulcer  to  a  small  extent,  and  finally 
little  or  no  opacity  of  the  cornea  may  remain.  But  if  we  pt^rmit  the  ulc-er 
to  perforate  of  it*^  own  accord,  the  ojx'ning  will  be  much  birger,  for  the 
bottom  of  the  ulcer  becomes  attenuated  and  extended  in  size  U'forc  the 
cornea  gives  way.  The  iujucolks  humor  will  then  escape  with  considerable 
force,  and  carry  the  ivh,  or  even,  perhaps,  the  lens,  if  the  perforation  be 
large,  into  the  opening  in  the  coriiea,  and  thus  a  considerable  anterior  syne- 
chia or  prolapse  of  the  iris  nuiy  nccur.  If  the  latter  is  considerable  it  should 
be  pricked  with  a  fine  needle,  and  the  atjueous  humor  distending  it  be 
allowed  to  flow  off  which  will  cause  the  prolaj>se  to  collapse.  This  may  be 
repeate<l  several  times,  until  it  shrinks  and  dwindles  away.  If  this  does  not 
occur,  the  prolapse  should  be  stripped  off  with  a  pair  of  scissors,  after  having 
been  pricked.  Should  the  lens  have  fallen  into  the  opening  and  be  present- 
ing through,  it  should  be  at  once  removed,  together,  fierhaps,  with  a  little  of 
the  vitreous  humor.  An  incision  should  be  made  through  the  central  por- 
tion of  the  |>erforated  cornea,  with  Von  Graefe's  narrow  cataract  knife.  If 
a  piece  of  iris  protrudes,  this  should  be  somewhat  drawn  out  and  snipped  off*. 
The  capsule  should  be  freely  lacerated  with  the  pricker,  and  the  lens  will 
then  readily  escape  if  a  little  pressure  is  made  upon  the  eye.  A  Httle 
vitreous  humor  will  generally  exude,  and  the  lii^  of  the  incision  fall  into 
close  apposition,  A  firm  compress  bandage  should  be  carefully  applied,  so 
aa  to  keep  the  eye  immovable  and  the  vitreous  yjressed  back.  Should  the 
lattf^r  .show  a  tendency  to  protrude  through  tiie  incision,  and  thus  interfere 
with  its  firm  cicatrization,  it  should  be  pricked,  and  a  little  be  allowed  to 
escape,  the  bandage  being  then  re*ap]>lied.  We  may  thus  be  able  to  save  a 
aufficient  portion  of  clear  cornea  to  permit  of  the  subsequent  restoration  of 
Bome  useful  degree  of  sight,  by  the  formation  of  an  artificial  pupil. 

If  the  disease  has  become  chronic,  the  nitrate  of  silver  nnist  be  lcs,s  fre- 
qtiently  applied,  or  it  should  he  exchanged  for,  or  alternate*!  with,  the  use 
of  sulphate  of  copper  in  substance.  A  crayon  of  this  should  be  paased 
lightly  over  the  palpebral  conjunctiva,  more  particularly  in  the  retrot^rsal 
region,  once  every  day.  Or,  a  solution  of  sulphate  of  copper  (gr.  ij  ad  fgj) 
should  be  dropped  into  the  eye  once  or  twice  daily.  The  astringent  must  be 
occasionally  changed,  as  the  conjunctiva  af\er  a  time  becomes  accustomed  to 
it,  and  it  h>ses  its  effect.  Thus,  we  may  alternate  the  sulphate  of  copper 
with  a  collyrium  of  the  sulphate,  acetate,  or  chloride  of  zinc,  alum,  acetate 
of  lead,  or  vinum  opii,  or  the  red  or  white  precipitate  ointment  may  be 
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«fypli«ci  lo  the  eoDJunctiva.  If  the  papilla?  are  much  swollen  ami  very 
promini'Ut,  like  cauliflower  excreaceiices,  it  may  be  necessary  to  snip  them 
off  with  a  pair  of  scisaors. 


4._GOKOKHH(£AL  OPHTHALMIA, 


fSya.  (Tonorrba*al  conjunctivitis. — B,] 

GoQorrbti'jU  ophthalmia  is  one  of  the  moet  dangerous  and  virulenuii^ejiaea 
'  the  eye.  In  the  nmjority  of  cases  it  presents  the  symptoms  of  a  very 
severe  purulent  uphlhalraia,  accompanied  sometimes  by  marked  conatitu- 
•'•  'i-l  disturbauce. 

rtly  uiler  the  infection,  the  patient  experiences  a  feeling  of  tingling 
ttij.i  smarting  iu  the  eye,  as  if  a  little  grit  or  sand  had  become  lodged  b&« 
aeiith  the  lids.  The  eye  becomes  red,  watery,  and  irritable^  and  the  edgei 
of  the  eyelids  somewhat  glued  together  by  a  slight  grayish-white  discharge, 
Thc^e  symptoms  rapidly  increase  in  severity,  and  the  disease  quickly  a^umes 
the  character  of  purulent  ophthalmia  of  an  aggravated  type.  The  eyelids 
become  greatly  swollen,  hot,  red,  and  eedematous  [Fig.  Gli],  the  conjunctiva 


[Fig.  ns. 


Fig,  68, 


After  ]>iUrxntpl«.] 

Hen,  and  villous;  the  ehemosis  is  al»o  very  considerable 
!hg  and  overlap})ing  the  cornea,  and  protruding  between 
tlic  Itiij.  i  iii:  di.>riiHrgo  i:^  thick  and  creamy,  and  perhaps  so  profuse  that  it 
OfyiP^  ont  between  thf  lids,  and  when  they  are  opened  streams  over  the  cheek. 
'1  lUiays  great  danger  uf  the  cornea  becorning  atfected  with  deep  and 

*  nJrfration,  which   frequently  quickly  leaiis  to  [)erforation.     The 

Ci)n!*tittinoual  .Hymptonis  are  often  severe;  the  patients  being  generally  ii»  a 
feeble  and  weakly  condition,  their  general  health  having,  perhaps,  suflered 
(rocti  tlie  existence  of  the  gonorrha*a. 

ISatnetimes»  the  disea.^e  shows  from  the  outset  a  marketl  tendency  to  aasume 
the  character  of  diphtheritic  conjunctivitis,  and  this  proves  especially  dan- 
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gerous  to  the  eye.  In  such  caees,  we  notice  that  the  conjunctivii,  uisteadH 
presenting  the  usual  red,  vfljseular,  suectilent  appearance  common  to  purulent 
ophthatnaa,  becomes  pale,  smooth,  and  infiltrated  with  a  fibruious  exudation. 
The  discharge  is  also  quite  flilierent^  being  thin,  gray,  and  watery.  The 
cases  of  gonorrhceal  ophthalmia  which  prove  i*o  virulent  as  to  destroy  the 
cornea  in  the  course  fd'a  few  houn?,  are  pnjbably  mostly  of  this  diphtheritic, 
or,  at  all  events,  of  a  mixed  character.  In  England,  fiowever,  this  form  is 
very  rare,  and,  amongst  the  numerous  cases  of  gonorrhreal  ophthalmia  which 
have  cotne  under  my  care  and  observation,  I  have  only  met  with  the  puru- 
lent disease.  ^^ 

Gonorrhival  ophthalmia  is  always  due  to  contagion,  and  the  doctrine  offl 
mctastjusis  (which  was  formerly  much  in  vogue)  is  quite  untenable.  It  may ■[ 
be  produced  during  any  stage  of  the  urethral  disease,  but  about  the  third 
week  of  the  existence  of  the  latter  is  the  most  dangerous  period,  the  dis- 
charge being  then  very  copious,  thick,  and  noxious?.  I  have,  however,  seen 
the  discharge  from  a  gleet  give  rise  to  severe  and  even  destructive  gonor- 
rhteal  ophthalmia.  Me<iical  men  unfortunately  sometimes  altogether  neglect 
to  warn  their  patients  of  the  danger  of  contagion  from  the  urethral  discharge, 
I  have  met  with  several  inst^incea  f>f  severe  and  destructive  gonorrhceal 
opiitbalmia,  in  which  the  patients  had  never  been  informeil  by  their  medical 
men  of  the  very  contagious  character  of  the  discharge  from  the  urethra,  and 
had  accidentally  inoculated  one  of  their  eyes.  [The  secretion  of  gonorrh<»al 
conjunctivitis  has  been  found  to  contain  micrococci,  as  well  as  pus  cells  and 
epithelial  cells;  the  masses  of  micrococci  being  partly  free,  and  partly  en^ 
closed  in  the  pus  and  epithelia!  cells.  This  corroborates  Neisser*s  discovery* 
(See  the  "Centralblatt  fiir  die  praktische  Augenheilkunde,'*  September. 
188 1.)— BO 

CTonorrho^al  ophthalmia  is  far  more  frequent  amongst  men  than  women, 
and  the  right  eye  is  the  one  usually  attacked!,  the  corresponding  hand  beiu^ 
most  used  for  the  ]>urpose  of  ablution,  etc.,  and,  consequently,  most  prone  to 
be  the  carrier  of  the  virus  to  the  eye. 

If  we  see  the  patient  very  shortly  after  the  inoculation^  the  eye  should  be 
thoroughly  syringed  out  with  lukewarm  water,  and  a  drop  or  two  of  a  weak 
sohuion  of  nitrate  of  silver  (gr,  ij  ad  f 'jj  be  at  once  applied,  and  repeated 
at  the  intervals  of  a  few  hours.  [Stronger  solutions,  of  the  strength  otx-xx 
grains  to  the  fluidounce,  are  more  useful  in  cutting  short  the  disease. — B.] 
Iced  compresses  must  also  be  employed.  The  other  eye  should  be  at  once  pro- 
tected by  the  bermetical  bandage  ivklejh  141)  againM  the  danger  of  con- 
tagion. The  treatment  must  be  the  same  as  that  for  purulent  ophthalmia^ 
the  patient's  health  being  sustained  by  tonics  and  a  generous  diet.  [Where 
there  is  much  swelling  of  the  lids,  the  pressure  upon  the  eyeball  should  be 
lessened  by  the  operation  of  canthotomy,  as  in  purulent  conjunctivitis. 
Fuchs  recommends  splitting  the  external  commi?»surG  with  the  scissH>r8,  and 
then  deepening  it  with  the  knife  until  the  lids  are  entirely  relaxed.  He 
then  everti?  the  lower  lid  by  a  long  deep  suture  in  the  cheek  ;  this  is  removed 
five  days  later.  (See  "C^»ntmlblatt  fur  die  praktische  AugenheilkundeV* , 
July.  1881.)  Critcbett  divided  the  upper  lid  vertically  from  ciliarv  margin  I 
to  eyebrow  in  a  case  of  gonorrha^al  conjunctivitis  in  a  child  :  he  then  sepa- 
rated the  two  angles  of  the  divided  tarsus,  and  fixed  them  with  fine  sutures 
to  the  skin  of  the  eyebrow.  The  immediate  effect  was  to  diminish  the  red* 
nett  and  swelling  of  the  lid  and  conjunctiva.  At  the  end  of  six  weeku,  the 
edges  of  the  divided  litl  were  freshened  and  brought  together  with  sutures. 
Union  occurred  with  very  little  deformity  and  the  functions  of  the  lid  were 
well  performed.     (Bee  "  Lancet/'  April  3,  1880.)— B.] 
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1— OPHTHALMIA  NEONATORITM,    [PURULENT  CONJUNCTIVITIS  OP 
NEW-BORN  INFANTS.— B] 

[Trae  punilent  conjunctivitis  of  infants  begins,  pmbiibly  in  the  miijonty 
as  a  catarrhal  inflamrnatiou,  with  mucoid  or  niuco-purulent  secre- 
tion ;  but  the  latter  rapiill y  becomes  thicker,  more  cloudy,  yellow,  and  really 
ilent.     Sonietimes  the  change  from  catarrhal  to  purulent  infliammntion 
rapid  that  the  former  stage  escapes  observation.     The  disease  Ite^ins- 
;^eooiid  or  third  day  after  birth,  though  it  may  appear  on  the  first  duy, 
J>6  postponed  to  the  fif\:h-     If  it  does  not  appear  until  after  the  fifth 
B  Ruspicion  is  arouBeil   that  the  contagion  na»  occurred  since   birth, 
frum  some  other  cause  than  inoculation  with  the  vagii:al  discharge  of 
"^^^ler  during  parturition,  as  the  irritation  of  bright  light,  or  cold  wind, 
jion  from  some  other  case. 

sympt*jms  of  a  well-marked  case  are:  swelling  of  the  tis^sue  of  the 
is;  reanes*  of  the  cutaneous  surface,  sometimes  amounting  to  livid- 
more  or  lesa  sticking  of  the  lid-margins  together;  the  appearance  of 
a  purulent  discharge  when  the  lids  are  opened;  marked  injection  of  the 
ocular  conjunctiva,  accompanied  generally  by  some  cheniosls  ;  Bometiineu 
the  lids  are  so  swollen  as  to  prevent  their  eversirvn  ;  but  where  they  can  be 
turned  out»  the  retro-tarsal  ibid  is  found  enorniuu«ly  swollen,  as  is  also  the 
papillary  portion  of  the  tarsal  conjunctiva,  and  covered  by  a  yellowish 
exudation,  which  may  be  more  or  lcs«  fl^icculent,  or  even  stringy.     There  id 

[Fig.  64. 


heat  of  skin  in  the  immediate  vicinity,  and  sometimes  a  slight  rise  in 
general  temperature.  This  condition  lasts  usually  from  four  to  six  days, 
i^d  then  the  acute  intiamnmtory  symptoms  begin  to  subside,  though  the 
ilent  discharge  may  be  very  profuse  for  a  much  longer  period.  Both 
are  almost  always  a  fleeted,  though  usually  one  before  the  other.  In 
some  instances  the  ropy,  fibrinous  exudation  which  is  noticed  in  the  begin- 
iiing  continues  to  the  end,  and  is  accompanied  by  patches  of  coagulaticm 
*upon  the  conjunctiva  itself.  In  other*  not  very  rare  cases,  the  flocculeut 
finrinons  material  is  ileposited  continuously  over  the  whole  tarsal  surface  of 
the  amjunctiva,  and  very  closely  resembles  a  membrane.  It  is,  however, 
friable  and  easily  removed  by  the  forceps,  coming  away  in  ^niail  hits  or 
ahreds,  and  leaving  a  raw,  bleeding  surface,  and  the  hemorrhage  is  sometimes 
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quite  pmfuse.  This  may  not  form  again,  tlioagh  it  usually  do€S.  With  9Kt 
peeudo-membranous  fonuation  there  is  also  an  abundant  purulent  di^harge. 
which  lasts  long  ai\er  the  pseudo-membrane  has  ceased  to  be  formed.  Tbeee 
caftes  reeemble  closely  the  cases  described  by  some  of  tlie  German  autbore  m 
croupous  conjunctivitig,  though  tlie  membrane  in  the  latter  is  usually  coex- 
tensive with  the  palpebral  conjunctiva  and  moderately  thick.  They  seem 
to  be  cases  of  the  disease  in  which  the  products  of  inflammation  are  of  a 
more  highly  organisted  ty|>e.  Though  comparatively  rare  in  the  higher 
^laases,  the  disease  i^  of  very  frequent  occurrence?  among  the  lower  orderi, 
and  is  especially  rife  in  hospitals  for  the  confinement  of  women.  <See 
"  Annales  de  Gvnccologie;*  March,  1881 ;  **  Archiv  fiir  Gyniekologie,"'  xvU. 
1.  1881 ;  **  Centralbiatt  fiir  Gyniekologie,"  Jan.  22,  188L)  As  regarck  Uie 
causation  of  the  disease,  all  recent  authors  agree  that  the  disease  is^  in  the 
great  majority  of  cases,  due  to  inoculation  during  parturition  with  the  di^ 
charge  from  the  vagina  of  the  mother.  Coses  of  purulent  conjunctivitis  now 
and  then  occur,  however,  where  the  mothers  have  had  no  discharge  from  the 
vagina.  This  vaginal  secretion  neetl  not  be  purulent,  for  an  ordinary  vaginal 
catarrh  or  the  lochial  discharge  has  Ijcen  known  to  cause  many  cases  of 
purulent  conjunctivitis  in  infant*.  The  diaease  may  be,  and  oilen  is,  com* 
municated  by  carelessness  and  uneleanliness  on  the  part  of  nurses,  mothera, 
and  other  attendants,  often  in  the  washing  of  the  children  after  birth,  or  in 
haudliug  them  subsequently,  bv  carryiug  the  vaginal  discharge  up^in  the 
tingei*s  or  u[H>n  the  bedding  or  clothing.  Cred^  states  that  in  hii*  ex|)erience 
the  caaee  of  purulent  oonjunctivitis  in  new-born  children  have  been,  almott 
without  an  exception,  caused  by  direct  contact  of  the  vaginal  secretion  with 
tlie  ejea  during  parturition.  He  believes  that  the  infectious  character  of  a 
Taginal  secretion  continues  long  after  the  specific  gonorrhteal  symptoms  have 
disappeared.  Galezowski  and  Abegg  both  agri^  with  Credit  in  the  belief 
that  the  dise^ase  is  alxcays  caused  by  the  introduction  of  the  leucorrhteal  or 
gonorrhoeal  vaginal  secretion  between  the  eyelids  of  the  infant  during 
parturitiou. 

Recognising  Uiis  fact  in  the  etiology  of  the  purulent  conjunctivitis  of 
infants,  our  main  endeavors  should  be  directed  towards  preventing  the  occur- 
rence of  the  disease.  The  practical  question  is  one  of  prophylaxis,  and  to 
this  end,  the  care  of  the  disease  uiust  be  placed  in  the  bands  of  the  obstetrician 
and  nurse,  luid  on  them  must  resjt  the  re^ponsibiiitv  of  the  result  As  a  pre^ 
cauUaoary  measure,  the  vagina  of  the  mother  should  be  kept  thoroughly 
cleansed  for  some  days  l>efore  confinement,  though  the  uncertainty  of  the 
occurrence  of  the  latter  renders  the  duration  of  the  former  equally  uncertain. 
The  methods  of  disinfection  of  the  moiher*s  vagina  and  the  child  s  cyea 
ciiinsist  in  the  application  of  solutions  of  carbolic  acid,  salicylic  acid,  boracic 
acid,  and  nitrate  of  silver,  of  varying  strength.  The  prophylactic  measures 
Feoommeside^i  by  the  Iviitor  are  as  fullow?:  In  ail  cases  ot  vaginal  discbarge 
m  parturient  women,  whether  specitic  or  not.  the  vagina  should  be  care- 
fully cleansed  an*!  disinfected  rejiealedly,  before  parturition  begins,  with  a 
two  per  i^ent.  s^ilution  of  carbolic  acid.  As  soon  as  the  child  is  born,  the 
external  surface  and  tnlges  of  the  lids  should  be  carcfiilly  cleansed  with  a 
one  or  two  jier  cent,  sfdutiou  of  cjirboHc  acid,  and  then  the  conjunctival 
€uUit^«ac  wasbe<i  out  with  some  of  the  same  solution,  or  with  a  saturated 
«ilulit>n  *if  boracic  ticid.  This  must  be  done  by  the  attending  physician,  or 
by  a  skille<l  nurse  nmbT  his  supervision.  The  eyes  of  all  new-born  cbildrea 
sliould  be  carefully  wntchiHl  f.>r  the  tir^t  week  or  ten  days,  and  whenevei 
any  signs  of  an  ordinary  catarrhal  coniutictivitis  api^ar,  the  conjunctiva 
should  be  thoroughly  brushed  over  with  a  solution  of  silvar  nitrate,  from 
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ive  grain*  to  the  fiuidounce  of  water.  If  the  conjunctivitis  has  become 
ptirulerit,  the  chihl  ahouUi,  if  po^iisible,  he  isolated  from  all  healthy  infantg^ 
and  have  iti*  *mn  bath-tub.  If  this  is  not  possible,  the  diseased  infant  should 
be  bntheil  laet,  and  no  sponges*  used,  but  only  cloths,  which  can  sdtenvards 
be  destroyed.  If  one  eye  only  is  affected,  do  not  apply  the  hermetically 
letil^d  bandage  to  the  sound  eye,  but  envelop  the  arms  and  hands  of  the 
baby  so  ajB  Uj  prevent  the  secretion  from  being  carried  to  the  fellow-eye,  and 
the  child  upon  the  side  corresponding  to  the  diseased  eye.  The  most 
irtant  feature  in  the  treatment  is  enforced  cleanliness.  This  retjuires 
itant  attention  and  the  frequent  use  of  some  soft  cloths  and  plenty  of 
water.  The  use  of  cloths,  dipped  in  ice-water,  or  laid  on  blocks  of  ice  and 
then  place<l  on  the  lids,  must  be  regulated  by  the  amount  uf  swelling  of  the 
lids  and  heat  of  the  parts.  As  soon  as  the  lids  can  he  everted,  the  proper 
treatment  is  a  thorough  'application  of  uitmte  of  silver  to  the  conjunctiva 
uf  the  lid  and  rt*tru-tar9al  fold,  daily  tind  simiciimes  tivjce  a  day.  If  thi» 
is  thuroughly  done,  h  five-grain  solution  will,  in  most  cases,  suffice;  but  where 
there  are  profuse  secretion  and  considerable  swelling  of  the  conjunctiva,  a 
ten-grain  solution  becumes  necessary.  When,  owing  to  marked  hyper- 
trtipiiv  of  the  papillary  structure  of  the  conjunctiva,  a  stronger  caustic 
necessary,  it  is  better  to  discard  solutions  and  employ  the  lapis 
(one  part  of  nitrate  of  silver  to  two  parts  uf  nitrate  of  potassium), 
and  neutralize  its  effect  by  a  subsequent  washing  with  a  solution  of  chloride 
of  sodium. 

It  is  well  to  enaploy  a  one-grain  solution  of  sulf)hate  of  atropia  in  a  saturated 
BoluttOQ  of  boracic  acid  in  every  cose  of  purulent  conjunctivitis,  us  the  great 
danger  in  this  disease  is  purulent  infiltration  an*!  perforation  of  the  cornea. 
Should  this  infiltration  occur  at  the  centre  of  the  cornea,  the  atropia  should 
be  inatillcfi  frequently,  for  if  perforation  occurs,  the  dilatatiuu  of  the  pupil 
will  prevent  a  large  prolapse  of  the  iris  through  the  perforation.  If  the 
infiltration  of  the  cornea,  ou  the  ci>ntnirv,  be  at  or  near  the  margin,  it  is 
better  to  employ  a  two-grain  solution  of  tlie  sulphate  of  eserine,  as  thus  an 
extensive  prolapse  of  the  iris  may  be  prevented  if  the  ulcer  perforate.  In 
all  caaes,  the  cleansing  and  washing  of  the  lids  and  conjunctiva  should  be 
lione  with  a  saturated  soluti<in  of  boracic  acid,  and  the  atropine  and  eserine 
should  be  dissolved  in  the  same.  The  prognosis  will  depend  upon  the  severity 
i>f  the  attack  and  the  condition  of  the  cornea.  It  is  by  no  means  uncommon 
for  the  cornea  U)  become  infiltrated  early  in  the  disease,  and  end  in  perfora- 
tion and  prolajise  of  the  iris  in  spite  of  the  most  careful  and  methodical 
tr(*ntment.  The  frequency  of  large  leucomata  with  adhesions  of  the  iris  to 
the  Ci>rnca,  proves  that  this  is  no  uncommon  result.  An  interesting  point  in 
thr  pathology  of  this  disease  is  the  discovery  of  micrococci  in  the  discharge 
of  purulent  conjunctivitis  in  every  case,  and  sometimes  the  bacillar  bacteria 
also.  (See  **  Central blatt  fur  die  praktische  Augenheilkunde,"  Sept.  1881.) 
In  cases  of  perforation  of  the  cornea  and  pnjlaps*^  of  the  iris,  resulting 
the  formation  of  an  adherent  leucoma,  the  vision  can  be  improv^ed  by 
tlw?  formation  of  an  artificial  pupil,  by  means  either  of  an  iridectomy  or  an 
Iridolomy.  But  this  should  not  be  done  until  the  child  is  at  least  several 
noiiUw  old. — Bw] 

«.— DirHTHERlTIC  CONJUNCTIVITIS. 


[The  rareet  form  of  conjunctival  inflammation,  as  it  is  the  most  dangt*rous 
lo  the  eye  in  its  destructive  tendencies,  is  the  diphtheritic.  This  disease, 
though  not  unconunon  in  Berlin  and  some  portions  of  northeastern  Germany, 
Is  relatively  rare  in  other  parts  of  the  Continent  of  Europe,  and  absolutely 
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rare  iu  Great  BriUiin  and  the  United  States.     Isrdated  cases  are  met  wil 
here,  but  tlie  diseai^e  never  a^uiiied  the  quaei  epidemic  character  that  it 
in  some  of  the  German  cities. 

Diphtheritic  conjunctivitis  is  characterized  by  a  rapid  and  very  marki 
swellinic  of  the  lidsi,  due  to  a  more  or  less  extensive  infiliraiUm^  not  ouly  of 
entire  mnjunctiva^  but  also  of  the  other  tismiei  of  the  ltd,  sometimes  even  ii 
eluding  the  inttf^ument,  by  an  inflammatory  product  of  marked  eoagulubilit] 
This  inrtltrati"ii  is  into  //if  iLiftHe  of  the  conjunctiva,  and  not  an  exndatic 
vpon  iu  svrffice.  The  lociil  beat  (d  the  part**  is  very  pronounced.  The  infil* 
tration  into  the  lids  ia  so  great  thut  they  become  abn(»8t  like  a  board,  look 
and  feel  like  brawn,  and  cannot  be  everted.  This  dense  infiltration  oi 
drives  all  the  blood  out  of  the  eyelids,  and  instead  of  presenting  a  livi 
ap[>earauce,  as  in  the  purnleut  form  of  ctmjuuctivitis,  they  appear  due) 
yellow,  and  even  blanched.  As  a  consequence  of  this  extensive  and  rapidl 
occurring  iuiillration,  the  nutrition  of  the  parts  h  interfered  with  or  entirelj 
<jut  off,  and  the  conjunctiva  chajiged  into  a  necrotic  masa  and  cast  off 
a  slough.  This  necrosis  sometime:}  extends  deeper  than  the  conjuncti' 
and  an  extensive  losai  of  substance  in  the  lid  tissue  occurs.  When  tl 
i^trangulatiun  is  not  so  extensive  in  the  lid,  and  the  skin  looks  angry  ai 
reddened,  the  dense,  hard,  brawn-like  condition  of  the  lids  is  suHicient 
distinguish  the  case  as  one  of  diphtheritic  conjunctivitis.  Huch  a  cai*e  cann< 
be  mistaken  for  purulent  conjunctivitis.  Where  it  is  fxissible  to  evert  the  li 
iu  part,  the  inner  surface  is  seen  to  be  of  a  green  or  gray i.<h-yel low  coloi 
Usually  bloodless,  which  appearance  is  due  to  an  inliliration  of  the  entire 
Ihickness  of  the  conjunctiva,  and  not  to  the  formation  of  a  membrane  on  ita^ 
epithelial  surface. 

During  this  first  stage  of  the  disease  the  exudation  from  the  conjuncti^ 
IS  usually  slight,  and  consists  uf  a  thin,  dirty,  very  hot,  ichorous  fluid,  coi 
taining  yellowish  shreiJs  and  some  cells. — B.] 

Even  deep  scarification  of  the  conjunctiva  fails  to  produce  a  copioi 
sanguineous  discharge,  for  the  latter  is  either  thin,  scanty,  and  of  a  reddi 
rjrellow  lint,  or  the  incisions  remain  almost  dry. 

The  discharge  on  the  surfiice  of  the  conjunctiva  oflen  assumes  the  form 
thin,  yellowish,  reticulate<J  patches,  of  varying  size.     In  some  ciises,  thicl 
opaque  membranes  are  formed,  which  are  so  coherent  that  they  can 
stripped  off  in  large  pieces,  firming  casts  of  the  lids  and  the  surface  of  iJ 
eyeball.     Their  forcible  removal  may  cause  considerable  bleeding,  but 
do  not  6ud,  as  is  the  case  in  purulent  ophthalmia,  that  the  denuded  ch>i 
junctiva  presents  a  re<^,  vsu  ecu  lent,  villous  surface,  but  we  come  down  u\ 
^Another  layer  of  yellowish-gray  tibriuous  infiltration.     In  fact,  the  latter 
not  confined  to  theBurface  of  the  conjunctiva,  but  extends  more  or  lees  deeply 
into  its  stroma. 

[la  the  second  gtage  the  exudation  change®  in  character,  and  becomes 

uriform  and  finally  purulent.     The  disease  is  rapid  in  its  progress,  and^ 

i\n»  it«    height   usually  within   a  few  days.      The   ocular   coujunetivM 

;umeiit  densely  infiltrated,  and  surrounds  the  cornea  like  a  hard,  unyield- 

i(  wftlL     There  are  usually  but  few  bloodvessels  to  be  seen,  but  numerous 

Hi  1        '         rrhage^  are  not  infrequent.     After  the  disease  has  lasted  from 

J  i  Jtvs,  the  hard,  board-like  condition  of  the  lids  diminishes,  small 

ir  in  the  conjunctiva,  the  latter  becomes  loose,  reci,  and 

.  he  appearance  of  a  suppurating  or  granulating  surface* 

Ittf  coojiineliva  takes  on  the  same  change;  the  Tida  can  be  everted, 

fci  becomes  purulent,  and  the  second  stage  bas  begun.     This  0tag«, 

iig  time,  differing  In  no  respect  from  an  ordinary  purulent 
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^SS^vitia,  and  terminaU*.*  in  the  third  or  cicatricial  stage.    This  last  stage  is 
deeper  and  mare  extt^nsivc;  depemlent  in  direct  ratio  upon  the  amouut  of 
yi^trurtiou  by  necroeii*  following  the  infiltration.— 11] 

■^^Diphtherilic  coj^junctivitis  is  a  far  more  danperotis  disease  than  purulent 

<n»bth»hnia,  on  account  of  the  frequency  and  severity  of  corneal  conipliea- 

tfoDi*.     Kxtensive  ulceration  or  s^ujipuration  of  the  cornea  is  but  too  frequent. 

The  den^e,  hard,  infiltrated  conjunctiva  premises  upon  the  cornea  and  upon 

the  blt>odves^el{<  which  supply  It,  honee  the  nutrition  of  the  cornea  is  greatly 

Impairi^d,  and  itn  suppuration  may  rapidly  ennue.     If  the  cornea  is  about  to 

lie  impliculeil,  we  notice  that  its  lustre  is  slightly  diminished,  its  purface  faintly 

^•lowdcd,  and  it»  epithelial  Jayer  somewhat  uoradcd.     A  yellow  iufiltralion 

|mpf*pan*,  which  rapidly  passfcs  over  into  nn  ulcer,  the  latter  extending  quickly 

in  circumference  and  depth*  until  a  very  cousiderable  portion  of  tlie  coniea 

Ij  Im?  involved.     In  H>rae  caaes,  when  the  ulcer  hsis  extended  nearly  ns  far 

w  mrmbran*^  of  l)e8cemet,  its  floor  lieconies  somewhat  more  transparent, 

ind  Im  1  M  rd  by  the  aqueous  humor.     The  putient't*  sight  ii*  temporarily 

much  ii  ,  and  he  is  bimyed  up  by  the  vain  hope  that  his  eye  is  safe; 

|l)ut  perforaiiuu  generally  rapidly  euauei*.     If  the  diseaj^e  is?  very  severe,  and 

the  cornea  hai*  become  affected  at  a  very  early  stsge,  the  whole  cornea  may 

suppurate,  give  way,  and  a  considerable  nnioiint  id'  the  enntenls  of  the  globe 

ttcape.     The  perforation  is  .^oon  blocked  up  l)y  a  glutinous  exudation,  which 

also  glueg  down  the  edges  of  tlie  prolanseil  purtiou  of  iris  to  the  cornea.     The 

eariiei*  tlie  cornea  becomes  affecteil,  the  greater  is  the  danger,  for  the  ulcere 

which  occur  at  a  later  perimi  of  the  disease  spread  less  ra])idly,  and  sliow  a 

gn*ater  tendency  to  limitation.     We  also  find,  as  in  purulent  ophthalmia, 

that  thfiet!  eyes  are  safest  in  which  there  exist  either  vascular  ulcers  of  the 

QT  a  vascular  pannus,  for  then  the  nutrition  of  the  cornea  is  carried 

"le  bloodvessels  upon  its  surface,  and  there  is  far  less  danger  of  its 

nn«leTpri>ing  suppuration, 

[This  tlescription  of  the  disease  in  its  various  stages  we  owe  originally  to 

VotJ  (jraefe,  who  first  differentiated  it  as  a  distinct  affection.     Usually  the 

general  condition  of  the  patient  affected  with  dii)htheritic  conjunctivitis  is 

bad.     The  eye  may  Ik^  the  only  iU'gan  affected  by  the  ilisea.se,  though  otlen 

the  nose»  the  throat,  and  the  eyes  are  all  involvetl  in  the  f)rocess.     Tlie  local 

manifestation  of  the  dij^htlieritic  poison  may  appear  first  in  the  conjuuctiva, 

flL  or  it  may  spread  from  the  nose  or  throat  to  the  eye.     In  North  Geruumy, 

^H  diphtheritic  conjunctivitis  is  a  not  infrecjuent  complication  of  malignant 

^B  scarlatina.     It  occurs  more  often  in  children  than  in  adults^  thus  resembling 

^m  the  croufjoua  form  of  inflammation.     The  diphtheritic  process  in  the  con- 

^^  junetiva  is  probably  caused  by  the  presence  of  lower  organisms,  and  the 

chief  part  in  the  infiltration  is  taken   by  celiitlar  elements,  which  are  so 

tiutnen)Ut<  and  so  densely  jmcked  together  as  to  obliterate  the  vessels  and  cut 

I        effthe  circulation.     Micrococci  have  been  found  in  the  secretion,  mixed  with 

IpuH-cell  and  epithelial  cells. 
From  this  rapid  survey  of  the  symptoms  and  course  of  a  diphtheritic  con- 
junctivitis, it  wdl  be  seen  that  there  are  always  necrosis  of  tissue,  loss  of 
sulwlani-e,  and  cicairizatiou  in  the  lid,  none  of  which  evils  occur  in  the 
punilent  or  membranous  forms  (»f  conjunctivitis.  In  all  three  stages  of  the 
L  disease,  as  in  purulent  and  membranous  conjunctivitis,  the  great  danger  is 
iH  iilreration  ancl  necrosis  of  the  cornea  ;  and  the  more  the  ocular  conjunctiva 
^m  18  involved,  the  greater  is  the  danger.  The  nutrition  of  the  cornea  njay  be 
|H  BO  rapidly  interfered  with  that  it  may  iMxvome  entirely  opaque  within  fortv- 
^^^jglit  hours;  and  when  this  occurs,  it  may  slough  out  entire,  like  a  watch- 
^^^Bttal  from  its  frame.     When  the  cornea  is  not  entirely  surrounded  by  the 
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brawny  conjunctiva,  part  of  it  can  generally  l>e  saved,  even  in  it«  transpar-- 

ency,  though  this  is  rare. 

In  amking  a  pragnosia,  we  must  be  chiefly  guided  by  the  severity  of  the 
iuflamniatory  symptoms,  the  amount  oftlie  fibrinous  exudatiou,  the  swelling 
and  hardness  of  the  lidi?^  the  cheniosis,  and  especial ly  by  the  condition  of  the 
cornea.  The  prognosis  is  almost  always  bad,  owing  to  the  very  rapid 
strangulation  of  the  tissues.  Not  uncommonly  the  lower  lid  becomes  ex- 
ooriated  upon  its  skio  surface  by  the  acridity  of  the  tlischargc  in  the  first 
stage,  and  becomes  covered  by  a  diphtheritic  membrane.  Fortunately  the 
disease  is  rare  among  new-born  children;  it  occurs  more  frequently  between 
the  ages  of  two  and  seven.  It  is  extremely  contagious,  and  this  is  now  the 
ex()lanation  of  the  occurrence  of  epidemics,  the  disease  being  propagated  by 
infection  with  the  iwcretion. 

One  point  in  the  pathology  of  the  disease  has  given  rise  to  an  almost 
endless  discussion,  which  in  some  quarters  has  not  yet  been  satisfactorily 
settled,  viz.:  whether  the  disease  is  ever  produced  by  infection  with  the 
purulent  secretiou  from  a  non-diphtheritic  ciise.  There  seems  no  good 
reason  fur  doubting  that  diphtheritic  conjunctivitis  has  been  product  by 
infection  with  the  purulent  secretion  of  a  gonorrhwai  conjunctivitis,  for  it 
was  frequently  seen  at  Von  Graefe's  clinic  in  Berlin  and  elsewhere.  Yet 
Von  Graefe  himself  defined  the  aHectiou  as  a  general  constitutional  diseate^. 
and  clearly  difterentiated  it  from  purulent  conjunctivitis.  In  view  of  the 
authenticity  of  the  cimcs  above  referred  to^  we  nnist  agree  with  the  modified 
Btatementof  Von  CJraefe  that,  while  in  many  cases  diphtheritic  conjuoctiviti* 
IB  a  symptom  of  a  general  disease,  yet  there  are  cases  in  which  it  is  a  local 
di&urder,  caused  by  infection  with  the  secretion  from  a  purulent  conjunctivitis. 
The  reverse  of  the  cai*e  has  aUo  been  stated  to  be  true  on  the  authority  o 
Horner,  who  asserts  that  though  the  discharge  from  a  case  of  diphtheritic 
conjunctivitis,  when  applied  to  a  healthy  conjunctiva,  usually  reproduces 
diphtheritic  conjunctivitis,  it  does  not  always;  for  purulent  conjunctivitis 
has  been  known  to  result  from  such  infection.  This  would  hx>k  as  if  purulent 
and  liiphtheritic  conjunctivitis  were  intiiuately  connected,  and  leaves  the 
pathogenesis  of  the  latter  still  in  an  unsettled  state.  The  infection  may  be 
carried  by  the  atmosphere,  and  not  be  due  to  direct  contagion  from  sponges, 
towels,  etc. 

The  dtsea^  is  not  always  binocular,  and  great  care  must  therefore  be  taken 
of  the  unaffected  eye.  If  the  case  be  seen  early  enough*  some  impermeable 
or  hermeticJilly  sealed  bandage  shonhl  be  applied,  the  best  being  that  of 
Dr.  Huller,  of  Monti*eaK  through  the  glass  centre  of  which  the  eye  may  be 
constantly  watched.  Yet  this  is  not  always  a  protection,  for  when  there  is 
a  constitutional  blood  distjrder  at  the  bottom  of  the  disease,  of  course  oo 
external  protective  bandage  w<juld  be  of  any  avail. — B.]  _ 

With  regard  to  the  trentmeni,  it  iimst  be  confessed  that  we  have,  uiifor»-fl 
tunately*  but  little  control  over  the  disease  during  the  first  |>eriod.  ■ 

Our  first  care  must  be  to  remove  the  patient  from  all  noxious  infiuences 
tliat  may  keep  up  and  intensify  the  disease,  and  every  etfort  must  be  made 
to  j)revent  its  spreading. 

We  must  endeavor  Wx  diminish  the  inflammatory  symptoms,  more  jmr- 
ticularly  if  they  assume  a  sthenic  type.  If  the  eyelids  are  greatly  swollen* 
and  very  red,  hot,  stiff,  and  painful,  iced  eompresises  must  be  emplojred 
iilmo.it  without  intermission,  being  change*!  a«  soon  as  they  become  at  ail 
warm.  Thvy  must  be  less  frequently  emphiyeii  when  the  second  ])erio<l  (that* 
of  viuw'ulariiiiition)  is  setting  inland  when  this  has  become  fully  eistabiished, 
Uiey  tnudt  be  only  used  ai\er  the  cauterisation.    The  effect  of  the  cold  is  to 
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Oouniemct  the  stasis  by  causing  contraction  of  the  vesgels,  and  it  also  acts  a& 
m  m%]Mi\'e,  g:ivuig  groat  relief  to  the  intense  pain.  But  if  there  is  e^tansive 
ulceration  i*i  the  cornea,  the  cold  oompreflse:^  should  be  replaced  by  warm 
fooaenuitions,  so  that  we  produce  an  acceleration  in  the  vajscularity  of  the 
eonjttacfliva.  Indeed,  lately  some  surgeons,  especially  Berlin^  and  Mtioreii* 
have  recommended  the  substitution  of  warm  fomentations  for  the  iced  com- 
preaaes,  on  the  ground  that  they  bring  about  the  second  period  more  rapidly. 
Xhus  they  may  pnive  of  advantage  when  ulceration  of  the  cornea  occurs 
darint^  the  first  period,  and  the  ulcer  shows  no  tendency  to  become  limited 
or  vascuJarissed,  for  the  tendency  to  necrosis  is  marked  I  r  ai^gravated  by  the 
apptieation  of  cold  or  of  caustics,  Mooreu  formerly  always  employed  iced 
compreo&es,  but  in  later  years  he  has  substituted  the  use  of  warm  poultices, 
together  with  derivatives  internally.  But  then  be  himself  admits,  that  the 
diiMHMe  never  appears  in  Diisseldorf  with  the  extreme  intenflity  which  it  so 
<ifte]i  assQines  in  Berlin. 

Local  depletion  also  proves  of  much  service.  Unfortunately,  the  disease 
oecurs  a»o  frequently  in  antemic  and  cachectic  individuals,  tluit  we  generally 
eatinoi  make  a  full  use  of  this.  In  adult**,  more  particularly  if  the  disease 
U  due  to  contagion,  and  the  patient  robust  and  strong,  leeches  should  be  ap- 
nliinl  in  large  quantities  to  the  temples,  or  at  the  upper  angle  of  the  noee. 
Thn^c  or  four  leeches  should  be  applied  at  a  time,  and  as  soon  as  these  drop 
off  they  are  to  be  replaced  by  otherg.  But  care  must  be  taken  not  to  push 
this  remedy  too  far,  especially  in  feeble  [lersons,  for  by  greatly  weakening 
the  patient  we  increase  the  danger  of  sloughing  of  the  cornea.  In  very 
severe  cases  a^  many  as  thirty  to  forty  leeches  (Wecker  ^  or  even  a  greater 
quantity  (Graefe)  may  have  to  be  applied  before  any  impression  is  made 
upon  the  disea^^e. 

[Tlie  division  of  the  external  canthua  by  the  operation  of  canthotomy  is 
not  as  a  rule  advisable  in  these  cases,  even  where  the  lid-tension  is  marked, 
for  a  diphth<*ritic  membrane  is  almost  certain  to  form  upon  the  incised  sur- 
faces and  r  r  the  c^ise.  Hence  it  is  better  to  apply  leeches  to  the 
temple,  wh«               iion  is  desired. 

Ao  catusticit  Jtuuld  trver  be  employed  in  the  fird  dage,  a^  ihey  would  do  poBi- 
Hce  h^irtn.  When  the  second  or  purulent  stage  has  fairly  begun,  then  the 
applieation  of  causties  is  indicated  under  the  same  rules  as  apply  to  true 
purulent  coujunctivitis.  The  same  rules  also  apply  to  the  use  of  atropine 
or  eeicriiie  In  the  diphtheritic  as  in  the  jmruleiit  form.  As  soim  as  the  stage 
of  rieatriwition  has  begun,  it  is  better  to  stop  the  use  of  caustics,  as  they  do 
nogiKMl  and  nmy  do  haruu  Cleanliness  in  all  three  stages  is  very  important, 
and  the  best  means  thereto  is  a  one  per  cent,  solution  of  carbolic  acid,  ap- 
plied with  a  brush  or  injected  gently  under  the  lids.  Tweedy  recommends 
the*  Jociil  application  of  sulphate  of  quinine.  He  uses  a  lotion  of  four  grains  of 
tlie  dnig  to  the  fluidounce  of  water  and  a  minimum  of  dilute  sulphuric  acid, 
using  it  constantly  in  the  eye,  and  keeping  compresses  soaked  in  it  upon  the 
cloPM^H  lid«.  He  believes  the  quinine  to  be  a  specific  in  the  diphtheritic  exu- 
da^  -king  and  controlling  the  inflammatory  process,  and  limiting  the 

iiili  V  ncophisra.     He  does  not  believe  that  the  bacteria  or  the  micro- 

y  the  cornea.     Vossius  recommends  a  four  j)er  cent,  solution  of 

U'  id  in  glycerine,  brushed  over  the  conjunctiva  every  half  hour. 

In  aimost  all  cases  a  strongly  tonic  general  treatment  is  indicated  from  the 
beginning,  quinine  and  iron  being  especially  valuable. — B.] 

'  ♦♦OphthabniftlriMjhe  Beobachtungen/'  p,  70. 
11 
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[7— MEMBHANOUS  OR  CEOrPOUS  CONJUNCTIVITIS. 

Though  racist  German  authorities^  and  some  others,  regard  croupous  or 
menibranoiis  cunjunctivitis  as  a  distinct  disetisi\  difTert'iitiatiug  it  from  puru- 
Jent  and  i'roin  diphtheritic  coDJunctivitis,  the  E<litor  regards  this  as  extremelv 
doubtful  as  far  as  the  piiruleot  form  of  inflaromiitioii  if*  (.'oncerned,  Saemiscli 
defines  croupous  conjiinctivitiH  us  that  variety  of  inllamoiation  which  is  char- 
acterized by  the  formation  of  a  more  or  les^«  extensive  membrane  upwi  the 
surface  of  the  palpebral  conjunctiva.  The  intensity  of  the  influnimatory 
process  variesi  in  <lif}erent  rases:  in  some  the  membrane  is  a  very  thin,  per* 
fectly  transparent,  thread-like  gelatinous  layer,  while  in  othei's  it  is  deoseri 
thicker,  opaque,  and  yellowish-white  in  color;  and  this  may  sometimes  be 
removed  in  one  entire  membrane  from  the  surface  of  the  conjunctiva.  When 
the  membrane  is  of  the  latter  character,  it  adherer  with  tolerable  firmne^  to 
the  conjunctiva,  and  cannot  be  easily  wiped  ofl',  but  must  be  removed  with 
the  forceps,  and  always  leaves  a  bleeding  surface  beneath  it.  The  gelatinous 
layer  of  exudation,  on  the  other  hand,  is  easily  removed  with  a  small  brush 
or  bit  of  mtislin,  and  if  this  is  done  carefully,  does  not  leave  a  bleeding  sur- 
face beneath  iL  The  lids  are  reddened  and  gwollen,  as  in  the  purulent  forra^ 
of  the  disease,  an<i  there  is,  moreover,  a  njore  or  less  abundant  flocculent  f 
secretion,  which  may  be  y>urulent  from  the  beginning.  The  pathological 
process  here  consists  mainly  in  the  deposit  of  an  albuminous  exudation, 
probably  iibrine,  upon  the  mtrface  4>f  the  iniianied  conjunctiva,  which  deposit 
rapidly  coagulates  on  exposure  to  the  air,  and  thus  assumes  the  form  of  a 
membrane.     This  deposit  contains  cells  which  have  made  their  exit  from 

, their  mucous  membrane,  and  upon  the  number  of  these  cells  depend  more 
less  the  firmncHs  an<l  density  of  this  membrane,  a^  may  be  shown  by  a 

'tnicroscopie  exttmiuation.  When  this  membrane  is  removed,  cither  as  a 
slough  by  the  processes  of  nature,  or  by  the  fi:>rceps  in  the  hand  of  the  sur- 
geon, the  mucous  niend>rane  lies  bare,  deprived  of  its  epithelium  throughout 
a  varying  extent;  but  there  is  no  loss  of  substance  of  the  conjunctiva,  and 
but  very  little  infiltration  of  it>s  tissue.  When  the  membrane  has  been  re^ 
moved,  it  may  form  again,  or  the  exudation  may  assume  the  purulent  form. 
It  is  highly  probable  that  those  eases  of  conjunctivitis  in  which  the  forma- 
tion of  a  pseudo-membrane  is  the  characteristic  feature,  are  cases  in  which 
the  conjunctival  inJiamnuition  is  of  the  same  nature  as  the  purulent  form, 
but  in  which  the  exudation  is  for  a  time  of  a  higher  organization-  Even 
those  authors  who  insist  most  strenuously  that  membranous  conjunctivitis 
ehould  be  regarded  as  a  distinct  disease,  admit  that  in  very  many  c«ses  of 
purulent  conjunctivitis  the  exudation  at  first  coagulates  very  rapi<Uy  on  ex- 
posure to  the  air.  and  thus  forms  a  |)&eudo-membrane  over  the  surface  of  the 
conjunctiva.  The  tendency  to  this  coagulation  of  the  exudation  is  very 
often  seen  in  ca«es  of  catarrhal  conjunctivitis,  though  a  continuous  pseudo- 
membrane,  covering  the  entire  surface,  is  never  IbrraeiL  The  trentment 
of  these  easels  of  membranous  formation  does  not  differ  from  that  of  the 
ordinary  form  of  purulent  conjunctivitis.  It  must  be  locally,  strictly  anti- 
phlogistic and  disinfectant,  by  the  application  of  iced  cloths  and  the  use 
of  a  saturated  soluti<m  of  boracic  acid  or  of  a  one  per  cent,  solution  of  car- 
bolic acid  for  cleansing  purposes.  As  fast  as  the  discharge  appears  it  must 
be  removed,  either  with  a  small  brush  op  with  a  piece  of  soft  muslin.  If  the 
pseudo-membrane  be  of  the  thin  gelatinous  variety,  it  may  easily  be  re- 
moved; but  if  it  be  dense  and  firm,  no  attempt  at  removal  should  be  made, 
ad  it  is  better  to  wait  until  it  is  cast  off  as  a  slough.     During  the  early  stage 


I 
I 


GRANULAR  CONJUNCTIVITIS  —  TRACHOMA, 


im 


MM-^  hIiouUI  be  employed,  but  when  the  purulent  secretion  has  become 
^1,  the  siiirie  remedies  are  indicated  as  in  the  purulent  form  of  the 
u^ca.>c.     The  indicatiou,*  for  the  use  of  atropine  or  eacrino  are  the  same  m 
foff  rneutioned.     Attempts  have  been  made  to  cut  short  the  teudency  to 
(  >-membranous  formation  by  the  in.snfflatiou  of  ptivvdered  Hulphate  uf 
i>ut  hitherto  without  much  effect,  and  the  application  k  oi'len  quite 
liui'uL     Micrococci  have  sometimes  been  found  iu  tne  secretion  of  croupous 
iuiK'tivitis,  bnt  lint  mIwhvs.^^B.] 


B— ORANUIxAR  CONJUNCTIYITIS— TRACHOMA, 


It  has  been  already  mentioned  that  in  catarrhal  and  purulent  ophthalmia, 
tl  "      *f  the  conjunctiva  are  often  much  swollen  and  hypertrophied, 

f  or  less  jirominent  elevations  on  the  palpebral  coujimctiva. 

Ifhoy  appear  in  the  form  of  bright  or  bluish^red,  velvety,  auceu- 
♦  aioQi*,  which  have  no  <lii^tim't  pedicle,  but  seem  to  pass  over  into  the 

tiiMue  Kit  the  conjunctiva.  They  are  ranged 
in  rowB,  and  are,  of  cour^H,  con  fined  to  that  [Fig-  65. 

j»  riion  of  the  conjunctiva  which  contains 
papillae.  Commencing  at  about  a  line  from 
the  free  margin  of  the  lid,  they  extend 
lightly  beyond  it^  tarsal  border;  their 
Ides  are  generally  flattened,  on  account  of 
\e  papillfle  being  press*ed  against  ench 
other.  They  are  often  very  consjpicuous 
jvt  V  ./left  of  the  eye,  and  assume  also  a 
l<'  ble  size  near  the  retro-tarsal  fold, 

l<x»kiii^  perha|>s  like  lurge  warty  excres- 
ceiiocft.  The  name  of  granular  lids  Is  but 
too  often  given  to  this  hypertrophicd  con- 
ditT-^n  i*f  the  papillae,  instead  of  being 
|i  '  the  true  granulations,  which  are 

ri     ^      -  ■y:    formations,    and    not    swollen 

papilla?.     On   account  of  this  error,    the  Afier 'i\  w,  Jon**.] 

greatest  confusion  still   reigu.s   upon    this 

'_  ibject,  a  confusion  which  not  only  aniterially  affects  the  diagnmis,  but  also 
the  treatment  of  the  disease.  Wliat  has  tcndiMl  still  more  to  foster  this  mis- 
cooctiptioti  of  the  real  nature  of  granular  ophthalmia,  is  the  fact  that  true 
gniuulalions  are  generally  accompanied,  in  the  course  of  their  development^ 
by  11  more  or  less  swollen  and  hypertrophicd  condition  of  the  papilhe.  If 
the  latter  gain  a  considerable  pruminence,  the  granulations  may  even  be 
hiiidcn  by  them*  Stellwag  von  Cariou*  applies  the  term  of  ^' papitiarf 
Ifiwhoma  or  ffranalatioti^''  to  these  liypertrophied  pa|Mllie,  and  I  see  uo  ob- 
jf'Ctions  to  retaining  thi^  name»  if  it  oe  only  remembered  that  these  differ 
Ui)gi3thcr  in  their  nature  and  mode  of  development  from  the  true  granu- 
itinn^f. 

firocec<ling  to  the  considcraticm  of  granular  ophthalmia,  I  mu.st  call 
leniion  to  a  peculiar  vesicular  condition  of  the  conjunctiva,  which 
itly  premonitory  of  that  affection.  It  is  a  matter  of  surprise  that 
iiiion,  which  has  betsn  so  carefully  and  elaborately  described  by 
uiu«iut  continental  writers,  more  especially  Stromeyer,  Bcndz,  and 


**  Pmktische  Augenheilkunde,"  8d  edition,  p.  404.     1807, 
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Warlomont,  should  have  apparently  altogether  escaped  the  tut«^imoii 
many  Englis^h  ophthalmic  surgeons:  indeed,  we  are  principally  indebted  to 
two  distinguished  English  military  gurgeons*  fur  giving  this  subject  duo 
prominence  in  our  medical  literature,  and  calling  the  attention  of  the  pro- 
fession, and  more  especially  of  army  nie^lic^l  men,  to  a  condition  of  the  eye 
which  is  very  important  to  all  who  have  the  charge  of  large  bodies  of  meOp 
e,  g.,  gokliers,  pauper:^,  convictSj  etc. 

^riiis  v€-«>icular  condition  of  the  conjunctiva  is  distinguished  by  the  fol- 
lowing symptoms:  On  everting  the  lower  eyelid,  we  notice  upon  it  small, 
round,  transparent  bodies  like  little  sago  grains  or  herpetic  veeiclea,  which 
are  situated-  directly  beneath  the  epithelium.  They  m<-istly  make  their  a|>- 
pearnnce  first  on  the  lower  eyelid,  and  may,  indeed,  remain  confined  to  it» 
but  they  generally  extend  to  the  upper  eyeiid,  and  I  have  seen  a  few  rare 
instances  in  which  they  encroached  cansiderably  upon  the  ocular  conjunctiva. 
The  vesicles  are  sometimes  isolated,  and  but  few  in  number,  being  sparsely 
scattered  about  the  conjunctiva,  especially  near  the  outer  angle  of  the  eye. 
In  rtther  cases,  they  are  studded  thickly  over  the  palpebral  conjunctiva  aad 
retro-tarsal  fold.  They  cannot  be  emptied  of  their  contents  by  pricking, 
and  ditter  in  this  form  from  the  sudamina  of  herpes,  and  the  serous  eleva- 
tion of  the  epithelium  of  the  conjunctiva,  which  is  occasionally  met  with  ia 
catarrhal  ophthalmia;  moreover,  in  the  latter  condition  the  vesicles  are  mucb 
larger.  The  vesicles  con:?ist  of  a  stroma  of  connective  tissue  contatoini^ 
nucleated  cells  like  lymph  corpuscles,  with  a  little  fluid.  They  are  sur- 
rounded by  a  delicate  layer  of  condensed  connective  tissue,  which  has  no 
proj^er  enveloping  membrane,  but  passes  over  into  the  neighboring  less  con- 
densed tissue.  With  a  fine  needle  we  may  ofleu  suci?eed  in  removing  them 
entire.  They  seem  to  be  identical  in  structure  with  the  closed  follicles  of 
the  integtines,  etc.  Sometimes  these  vesicles  appear  without  any  change  in 
the  conjunctiva.  Generally,  however,  there  is  an  increased  vascularity  of 
this  membrane  with  some  swelling,  more  especially  at  the  retro-tarsal  fold. 
The  vessels  of  the  conjunctiva  are  very  apparent,  and  often  of  a  dusky 
bluish*red  color,  sending  small  branches  towards  the  vesicdes,  which  may 
appear  arranged  in  rows  like  little  transparent  beads.  But  this  hvpera^mic 
condition  mav  sometimes  mask  the  presence  of  the  vesicles,  especially  if  they 
are  small  ana  not  very  numerous,  so  that  they  might  readily  be  overlooked 
by  a  superficial  oWrver.  If  the  conjunctiva  is,  however,  examined  through 
a  magnifvLng  glass,  they  will  be  easily  distinguished,' 

If  the  liyper»mia  of  the  conjunctiva  is  but  slight,  these  vesicles  may  exist 
for  a  very  long  time,  for  months  or  ye^rs,  without  pmducing  any  eeoisble 
discomfort  or  symptoms  of  inflammation.  The  patient  may  either  be  quite 
unaware  that  there  is  anything  the  matter  with  his  eyes,  or  he  may  only 
notice  a  slight  sensation  of  pricking  of  itching  in  the  eye,  the  iadhes  being 
perhaps  somewhat  glued  together  in  the  morning.     There  may  aleo  be  a 

'  I  trtcr  b«^r<»  lo  the  excellent  und  very  interesting  ErtJcle«  on  ''MilitAry  Ophthnl- 
•"'*M»f  the  Anwy  Medical  Departinent,  nnd  by  Br.  Mttrstoii.    B<)th 
(if  nil  siurgeoni.     The  nret  mpfiejired  in  the  "'■  Army  Medical 
<:•  se^iond  in  Beale's  *' Archive*  o(  Medicine/'  No.  li.,  lWi2. 
'     m  iTHchitma,  in  Graefe**  Archiv  (xv.  I,  129),  Dr,  Blumbcrg 
li  ^  have  led  him  to  eomider  the  trftohomii  irnmulAtiotif  ii*  circum- 
*tf  the  lymphoid  cells,  which  pre>exist  in  ihe  normal  coujunetirfti 
•ut  in  it^  reticulated  connective  tissue.     In  the  further  pntffn'M  of 
'  '"    '           '  rx'o  fatty  and  CMeottt  (till '       '        '  ^ 
id  to  aWiQtncftioii  of  (ht 
'^ -'^tions  as  entropion^  tr<. -,^,  j  nin..-.  ml. , 


mia,"  by  Dr,  K- 
doBCtrve  the  cm 
Blue  B«»uk/'^ 

•  In  n  n«ceM« 
ftatr*  ihnt  ht«  t 
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tendeocj  to  irritability  of  the  eyes  during  reading  or  writintr,  more  especinlly 
by  artificial  light.  Sometimes,  however,  even  these  ^symptoms  are  entirely 
absent. 

This  vesicular  condition  of  the  conjonctiva  m  due  to  au  eulargemeot  of  the 
losed  lymphatic  folUcleja  of  Krause,  which  are  situated  directly  beneath  the 
►ithelium.and  which  are  not  ai)parent  in  a  normal  state  of  the  conjunctival 
but  become  swollen  and  enlarged  when  this  membrane  is  in  an  irritable 
Ct>ndition,  Stromeyer*  called  special  attention  to  tlie^e  vesicular  granula- 
tion!?, but  supp^ided  that  they  were  pathoh>gical  products,  and  did  not  exist 
in  a  healthy  conjunctiva-  'fhe  researches  of  Krause  and  Dr.  Sebmiilt,  of 
B^rliD.  have,  however,  distinctly  proved  that  tliey  are  physiolo>,ncal  [struct- 
uresv — B,].  which  are  not  a[>parent  ti»  the  naked  fvc  whilst  the  conjunctiva^ 

in  a  normal  condition,  but  are  apt  to  becoint?  enlarged  into  these  sago* 

kin  ve;sicle^  frum  a  proliferation  of  their  contents,  more  especially  of  their 
Mjaective-tissue  elements,  when  there  is  any  chronic  irritation  of  the  con- 
junctiva. 

Now  it  18  a  verv  important  question,  and  one  which  has  not  at  present 

ejve<i  a  deeidetl  ana  satisfactory  answer,  whether  the  true  granulations 

develofied  from  these  vesicular  bodies,  or  rather  the  follicles  of  Krause, 

or  whether  they  are  a  distinct  neoplastic  formation,  due  to  a  proliferation  of 

the  contents  of  the  connective-tissue  cells  of  the  conjunctiva.     The  former 

riew  19  maintained  by  several  observers  of  eminence,  more  specially  Bendz 

k1  Slronieyer.  But  one  weighty  argument  against  this  view  is  furnished 
by  the  fact  that  true  granulations  sometimes  occur  in  situations  where  these 
follicles  are  more  or  le^  completely  wanting,  as  for  instiuice  on  the  ocuiar, 
cx»ojunctiva.  Wecker  strongly  advocates  the  view  that  the  true  granulationaj 
^Ar»'  neoplastic  formations,  akin  to  tubercle,  and  arc  due  to  a  proliferation  ol 
»e  contcnti*  of  the  connective-tissue  cells,  and  that  they  consist  of  a  maas 
of  cicely  packed  nuclei  with  little  or  no  connective  tissue  between  them. 
At  a  later  stage,  the  connective  tissue  becomes  increased  in  quantity^  and 
forars  a  semitransparent,  gelatinous,  grumuns  mass  containing  a  small  ijuan- 
lity  of  fat.     The  nuclei  diminish  in  number,  and  are  tinally  only  sparsely 

atered  amongst  the  connective  tissue.  It  is  an  imfmrtant  fact  that  this 
'^Ulinous  mass  becomes  transformed  at  a  later  stage  into  a  dense  fibrillar 
tiftiije,  and  that  the  latter  shows  a  great  tendency  to  contraction,  thus  causing 
more  or  leas  destruction  of  the  true  conjunctival  tissue.  A  tirm  cicatricial 
liaiue  18  formed*  which  gives  a  streaky,  tendinous  appearance  to  the  inner 
eur&ce  of  the  lids;  the  latter  gradually  become  shortened,  the  retro-tarsal 
fold  almost  obliterated,  the  tarsal  cartilages  incurved,  thus  giving  rise  to 
trichiasis  and  entropion. 

I  have  never  had  the  opportunity  of  distinctly  tracing  the  tranaformation 
f»f  the  vesicles  into  true  granulations,  as  they  are  far  less  frequently  met  with^ 
in  civil  than  in  military  practice.  Moreover,  we  cannot  watch  the  patients 
af»  constantly  and  closely.  They  attend  perhaps  ftjr  some  length  of  time 
with  ve<*icular  granulations,  and  are  then  lost  sight  of.  The  same  difficulty 
exists  with  reganl  to  the  determinati<»n  as  to  whether  a  given  case  of  acute 
or  chronic  granulations  has  been  preceded  by  a  vesicular  conditioTi  of  the 
lidfl,  for  it  has  been  already  stated  that  the  latter  may  exist  for  a  long  time 
without  the  knowledge  of  the  patient.  The  definite  settlement  of  these 
queMione  will,  1  thiuK^  dejwnd  very  much  upon  the  observations  by  our 
military  cortfrtrtf-s,  wlio  enjoy  every  opportunity  of  constantly  watching  the 
development  of  the  disease  from  its  earliest  (vesicular)  stage  to  the  latest, 


•  Stpomeyer,  "  Maximen  der  Kriogsheilkunst.' 
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aud  their  experience  upon  these  points  is,  therefore,  of  the  greu[e?t  im- 
portance. 

[According  to  most  recent  investigations,  granular  conjiincti%"itis  h  re- 
garded as  distinct  from  the  follicular  form  of  inflaniniatiou.  The  granula* 
tions  consist  of  elevations,  over  which  the  epithelium  passei*,  due  to  intiltration 
into  the  conjunctival  stroma,  which  extende  t<*  tlie  papilhe  and  submucous 
tiHSue,  tliU8  producing  more  or  legs  organized  new  tissue,  Thi^  infiltratioo  la 
ftftewardg  partly  ahsorbcd  and  partly  changed  into  dense  cicatricial  tissue, 
which  in  pas^sing  ih rough  the  shrinking  stage  occasions  much  trouble.  Briefly, 
the  granulation  of  the  conjunctiva  is  a  neoplaani.  Nettle^ihip  niake»  a  good 
point  in  stating  that  "  it  should  be  renjend>ered  that  these  promineneee*  into 
the  conjunctiva  are  not  grmmlations  \x%  the  pathological  sense.  Though  these 
vesicular  granuJations,  if  neglected,  tend  to  the  development  of  true  gninuJar 
conjunctivitis,  the  latter  is  very  otlen  developed  in  cases  where  the  vesicular 
formation  wae  not  present. 

Sattler*s  investigations  into  the  naiure  of  irnchoma  are  of  considerable 
pathological  interest.  He  regards  the  trachoma  granules  as  a  characteristic 
and  specific  product  of  the  trachomatous*  prnceijs.  In  Wu  opinion,  lymph- 
follicles  do  not  exist  in  the  normal  ennjunctiva.  He  has  examined  the 
Becretif>n  from  the  difibrent  phases  of  the  trachomatous  process,  and  haa 
never  found  but  one  tbrra  of  schizomycetes,  the  circular  microc<x»cus,  which 
Jb  of  somewhat  smaller  size  than  the  micrococcus  of  blenuorrhcea,  but  iu  other 
feapects  exactly  like  the  latter.  Isolfe^ted  micrococci  occurred  but  rarely. 
The  division  tit  the  micrococci  occurred  very  rapidly,  so  that  s«umetime8  it 
was  inipoesihle  to  note  it.  The  isolated  micrococci  never  touched  each  other, 
and  when  I  hey  occurred  in  groups,  they  seemed  to  be  surrounded  by  a  dear 
sac  or  envelope.  This  peculiar  arrangement  is  characteristic  of  the  tracho- 
matous secretion,  as  it  is  of  the  secretion  in  ophthalniia  neonatorum.  If 
trachoma  be  a  localized  infecting  disease,  and  these  schizomycetes  the  bearers 
m  well  as  the  producers  of  the  infection,  we  must  not  look  for  the  origin  and 
place  oi'  development  of  these  organi?n3S  iu  the  secretion  of  the  mucous 
membrane,  or  even  in  the  epithelium,  but  in  the  tissue  of  the  coujunctivn 
itself.  The  sanu:?  micrococci  which  are  met  with  in  the  secretion,  occur  also 
ill  the  trachoma  grunules;  not  only  u()on  the  luu'lei,  but  also  in  the  inter- 
vening spaces,  both  iyolated  and  in  groups.  In  the  tissue  surrounding  the 
trachoma  granules  are  to  be  seen  small  groups  of  nuclei,  some  filled  w*ith, 
others  covered  by,  micrococci .  Another  noticeable  appearance  in  many 
easea  of  trachoma  is  a  more  or  less  extensive  infarction  of  the  lymphatics 
with  elements  resembling  those  of  infiltrated  connective  tissue.  In  uld  ca^es 
of  trachouia,  there  is  often  seen  a  considerable  and  irregular  thickening  of 
the  adventitia  of  the  vessels;  and  in  many,  an  obliteration  of  their  caJibre 
and  conversion  of  the  vessel  into  a  solid  cord.  In  very  many  cases  the  pro- 
Ljcesa  eventually  is  a  gradual  disappearance  of  the  trachoma  granules,  enuing 
Ii  ^y  of  the  conjunctiva.     Saltier  thinks  that  it  is  not  impnjbable  that 

I  ing  t;ause  of  trachoma  is  t»riginally  from  some  genital  secretion,  arnl 

-thi«v  Uitter  from  a  micrococcus.     The  reason  why  iu  these  cases  a  di-'    i 
piifeetlon  occurs  so  rarely,  is  that  the  schizomycetes  of  conjunctival  bleu      . 
bhiii  soon  lose,  iu  a  dried  c<.indition,  their  specific  properties,  or  at  least  the 
l^ter  lufTime  so  modified  that   in  the  struggle  for  existence   with   other 
HK/  and  cells,  they  die.     (iSee  the '^Klinische  Monatsblatti^r  f iir 

Wh<--        lude/Beitrage  for  1881.  )--B0 

Bur  wh*  thrr  we  accept  or  not  the  theory  that  vesicular  granulations  are 
the  fiast  frymptoms  of  granular  ophthalmia,  and  may  become  developed  into 
true  granulations,  there  cannot  be  the  slightewt  doubt  that  they  must  be 
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regarded  as  a  strongly  Dredisposing  cause  of  the  latter.  It  is,  therefore,  of 
great  importance  that  their  existence  should  be  detected  as  early  as  possible, 
more  especially  where  a  large  number  of  persons  are  collected  together,  as 
in  barracks,  workhouses,  and  schools.  For  this  vesicular  state  of  the  con- 
junctiva must  be  watched  with  care  and  anxiety,  as  it  chiefly  occurs  in  indi- 
viduals living  in  a  confined  and  vitiated  atmosphere,  and  under  faulty 
sanitary  arrangements.  Proper  hygienic  measures  should,  therefore,  be  at 
once  adopted,  and  the  patients,  if  necessary,  submitted  to  treatment;  for  if 
these  vesicular  granulations  be  allowed  to  exist  unchecked,  and  such  eyes  are 
exposed  to  the  usual  irritating  influences  met  with  in  marches  and  encamp- 
ments, as  for  instance  exposure  to  wind,  dust,  draughts  of  cold  air,  or  bright 
glaring  sunlight,  an  epidemic  of  granular  ophthalmia  is  but  too  likely  to 
break  out,  the  ravages  and  extent  of  which  cannot  be  foretold.  It  is  an 
interesting  feet  that  Stromeyer*  also  met  with  these  vesicular  granulations 
amongst  many  of  the  domestic  animals,  more  especially  pigs,  and  that  they 
existed  in  proportion  to  the  dirty  condition  in  which  these  animals  were  kept. 
These  observations,  moreover,  entirely  agree  with  those  made  amongst  human 
beings,  for  he  found  that  vesicular  granulations  occur  especially  amongst 
persons  inhabiting  crowded,  close,  dirty,  and  ill-ventilated  awellings. 

Dr.  Marston,  who  has  enjoyed  great  opportunities  of  studying  the  phe- 
nomena of  granular  ophthalmia,  holds  similar  views.  He  found'  vesicular 
granulations  very  prevalent  amongst  the  poorer  classes  in  Gozo,  especially 
where  there  was  a  large  family,  who  live  in  wretchedly  confined  cabins,  often 
with  their  domestic  animals.  With  regard  to  the  importance  of  vesicular 
granulations,  as  being  indicative  of  a  vitiated  state  of  the  atmosphere,  he 
saps,  "So  certain  do  I  feel  that  the  prevalence  of  vesicular  disease  of  the 
lids  is  in  direct  ratio  to  the  amount  and  degree  of  defective  sanitary  arrange- 
ments, that  I  conceive  the  palpebral  conjunctiva  oflers  a  delicate  test  and 
evidence  as  to  the  hygienic  conditions  of  a  regiment.''' 

It  is,  therefore,  of  much  importance  to  discover  the  presence  of  vesicular 
granulations  as  early  as  possible,  in  order  that  the  hygienic  conditions  of  the 
ward  or  sleeping  apartment  of  the  patient  may  be  thoroughly  examined. 
Such  patients  should  be  placed  in  large,  airy,  well-ventilated  rooms,  which 
are  not  exposed  to  the  bright  sunlight.  Strict  orders  should  also  be  given 
that  the  same  sponges,  towels,  or  water  are  not  used  for  others.  Indeed,  it 
is  advisable  that  even  healthy  persons  should  always  wash  in  perfectly  clean 
water  which  has  not  been  already  used  by  others.  It  is  better  to  separate 
those  aflected  with  vesicular  granulations  from  the  healthy,  for  I  thinlc  that 
there  can  be  little  doubt  that  vesicular  granulations  are  contagious,  more 
especially  when  they  are  accompanied  by  conjunctival  swelling,  and  a  little 
muco-purulent  discharge.  The  patients  should  be  in  the  open  air  as  much 
as  possible,  care  being  taken,  however,  that  they  are  not  exposed  to  dust, 
wind,  and  bright  sunlight.  Their  diet  should  be  nutritious  and  easily 
digestible.  If  they  are  weak  or  scrofulous,  quinine,  steel,  cod-liver  oil,  etc., 
should  be  administered.  If  there  is  slight  conjunctivitis,  with  a  little  dis- 
charge, or  small  yellow  shreds  are  formed  on  the  conjunctiva,  a  weak 
astringent  collyrium  (Zinc,  sulph.  or  Plumb,  acetat.,  gr.  1-4  ad  f^}  Aq. 
destill.,  or  Boracis  gr.  iv-vj  ad  f  Jj)  should  be  used,  or  the  lids  may  be  very 

'  Stromever,  "Maximen  der  Kriegsheilkunst,''  p.  49. 

»  Idem,  p.  201. 

•  To  the  military  surgeon  I  would  e8pecinlly  recominond  tho  ndniinil>lo  article  on 
*' L'Ophthalmie  Militaire  en  Bclgique,"  1>\'  Drs.  AVarlomont  and  Testolin,  in  their 
Frenen  translation  of  Mackenzie.  Also  the  valuable  paper  by  Dr.  Huirioii,  published 
in  the  *' Archive**  Beltrex  de  M^decine  Militaire,"  1848. 
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lightly  touched  with  a  crayon  of  sulphate  of  coppr,  or,  still  better,  of  the 
lapis  diviniis.  Pricking  the  vesicles  with  a  needle  does  little  or  no  good. 
The  eye-clouche  or  the  atomizer  is  found  to  be  very  beneficial  and  agreeable 
to  the  patient.  I  have  occasionally  met  with  this  vesicular  condition  of  the 
eyelids  amongst  wealthy  persons,  in  whom  the  conjunctiva  was  in  a  state  of 
irritation  from  exprj^ure  to  cold,  bright  lights  etc,  and  where  no  faulty 
hygienic  arrangements  could  be  discovered.  The  affection  readily  yielded 
to  mild  astringents,  the  eye-douche,  and  C4»reful  guarding  the  eye§  against 
exposure  and  too  much  reading,  etc.  Vcsiculnr  granulation  may  also  be 
prwluced  by  the  long-continued  use  of  atropine.  I  have  lately  met  with 
&ome  striking  examples  of  this.  The  disuse  of  the  atropine  and  the  emnloy* 
ment  of  a  weak  astringent  collyriuni,  soon  caused  the  granulations  to  disap- 
pear; but,  on  the  reapplication  of  atropine,  a  fresh  crop  rapidly  sprung  up. 

[The  use  of  atropine  sometimes  gives  rise  to  a  peculiar  irritation  and  in- 
flammation of  the  conjunctiva  and  skin  of  the  lids — airopine  irriiMon.  The 
conjunctiva  is  reddened,  and  on  the  lids  it  becomes  thickened,  and  even 
granular.  The  skin  is  reddened*  somewhat  shining,  though  lax,  and  whilst 
not  losing  its  wrinkles,  it  becomes  glazed  and  slightly  excoriated.  This 
effect  of  atropine  is  commonest  in  old  people.  Some  persons  are  very  suscep- 
tible, and  cannot  bear  even  a  drop  or  two  without  suffering  in  some  degree. 
Daturine  is  to  be  used  instead  of  atropine,  unless  it  be  safe  to  disuse  all 
mydriatics  for  a  few  ilays.  An  ointment  containing  stmie  lead  and  zinc 
should  be  applied  to  the  lids,  and  an  astringent  zinc  lotion  tn  the  conjunc- 
tiva ;  in  other  cases  glycerine  to  the  skin  is  better  than  anything,  and  some- 
times a  bread  poultice  gives  most  relief. — I^^ettleMp, 

The  new  mydriatic  Duboisin  baa  been  recommended  in  these  cases,  but  its 
use  has  not  yet  been  extensive  enough  to  enable  us  to  judge  whether  it  is 
free  from  the  same  objection. — B.] 

We  must  now  pass  on  to  the  consideration  of  "Granular  Ophthalmia," 
In  practice  we  find  that  we  may  distinguish  two  special  forms  under  which 
the  disease  shows  itself,  viz.,  the  acute,  which  is  often  accompanied  by  severe 
infiaaimatory  symptoms^  and  the  chronir,  in  which  these  are  sometimes  but 
moderate,  and  occasionally  almost  entirely  absent.  Of  course,  we  meet  with 
numerous  eases  which  cannot  be  properly  placed  in  either  category,  but 
show  a  mixed  character.  Practically,  it  is,  however,  of  much  consequence 
to  distinguish  between  the  acute  and  chronic  forms,  for  a  great  and  serious 
mischief  nuiy  accrue  from  a  mistaken  diagnosis  and  treatment  of  a  case  of 
severe  acute  granular  ophthalmia. 


i 
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ACUTK  GKANULAR  CONJUNCTIVITIS. 


If  the  attack  is  severe,  there  are  generally  marked  inflammatory  symp- 
toms; the  eyelids  are  red,  swollen,  and  ivdematous,  and  on  opening  the  eye, 
we  see  that  there  is  a  goo<l  deal  of  conjunctival  and  subc<injunctival  injection. 
The  degree  of  conjunctival  swelling  varies ;  sometimes  it  is  considerable, 
more  especially  in  the  retro-taraal  region,  and  there  may  also  be  marked 
serous  chemosis.  The  photophobia  and  lachrymation  are  often  veir  ^reat, 
80  that  the  patient  is  quite  unable  to  open  the  eye,  and  directly  it  is  at- 
tempted, hot,  scalduig  tears  flow  over  the  cheek.  There  is  often  severe 
throbbing  pain  in  and  around  the  eye,  and  perhaps  over  the  corresponding 
half  of  the  head.  On  eversion  of  the  lids,  we  find  that  the  conjunctiva  is 
vascular  and  swollen,  and  that  the  papilhe  are  prominent,  red,  and  succulent. 
On  closer  inspection  (with  or  without  a  magnifying  glais)  we  notice,  scai^ 
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between  the  papilhi%  and  perhaps  almost  hidden  by  them,  numerous 
small,  round,  white  b«>dies*,  like  siigo  grftins,  which  are  not,  however,  confined 
to  the  palpebral  conjunctiva,  but  extend  to  the  retro-tarsal  fold.  If  we  ex- 
amine the  cornea  in  ijuch  a  case  by  the  oblique  illuiidnatiou,  and  through  a 
mapnifyin^  crla;j§,  we  find  that  the  opacity  is  composed  of  a  nuautity  of  gmall 
elevated  gray  dot^,  with  the  epithelium  raised  over  them,  !NumerouB  blood* 
Teeseld  run  over  from  the  conjunctiva  to  these  spote,  giving  a  more  or  leas 
red  tint  to  the  opacity  of  the  cornea.  This  vascular  fjpacity  may  involve  a 
considerable  p<:>rtion  of  the  cornea,  and  is  not  chiefly  confined  to  the  upper 
half»  as  is  the  case  in  the  pannus  produced  by  the  friction  of  granulations  or 
inrerted  eyelashes  of  the  upper  lid  upon  the  surface  of  the  coruea.  8ome- 
tiraea  small  ulcers  api>ear  at  the  eilg^  of  the  cornea.  When  the  acute  stage 
has  lasted  for  a  few  davs,  the  symptoms  of  irritation  be«j:in  to  diminish.  The 
severe  pain,  photophobia,  anci  lachrymatiou  decrease,  the  papilla  at  the 
same  time  becoming  more  turgid,  vascular,  and  prominent,  thus  hiding  the 
granulations;  whilst  the  discharge,  which  ba**  hitherto  been  chiefly  watery, 
with  perhaps  only  a  few  yellow  flakes  suspended  in  it,  becomes  thicker  and 
muco-purulent  in  character.  The  intensity  of  the  ccmjunctivul  inflammation 
varies  greatly;  sometimes  it  reaches  only  the  catarrhal  form,  at  others  it 
aa»um€5S  a  severe  purulent  type.  The  stage  of  purulent  ophthalmia  gene- 
ndW  lasts  for  seveml  weeks,  and  then  the  symptoms  gradually  subside;  the 
papillae  diminish  in  size,  and  the  white  sago-grain  granulations  are  then 
perhaps  found  to  have  disapj>eared,they  having  in  fact  been  absorbed  during 
the  inflammatory  state  of  the  conjunctiva.  But  so  favorable  a  result  is  uot 
always  obtained,  for  on  the  decrease  of  the  inflammatory  symptoms,  and  the 
diminution  in  the  size  of  the  papilhe,  the  white,  and  now  more  prominent^ 
spots  may  reappear  between  them,  the  inflammation  having  been  insufficient 
for  their  absorption.  If  the  patient  is  exposed  U)  any  fresh  exciting  cause, 
a  relaj^se  may  occur,  and  a  renewed  attack  of  more  or  less  severe  acute 
ophthalmia  may  take  place.  This  is,  however,  far  less  common  than  in  the 
chronic  form. 

G>ntagion  is  a  very  frequent  cause,  for  the  discharge  from  an  eye  affected 
with  acute  granulations  is  very  contagious,  more  esj>ecially  during  the  muco- 

{mrulent  stage.  It  does  not  necessarily  reprrKluce  the  same  alfection,  but, 
ike  purulent  or  even  diphtheritic  ophthalmia,  may  give  rise  to  catarrhal, 
ponuent,  or  diphtheritic  conjunctivitis.  [This  cannot  but  be  regarded  as  a 
Queietionable  statement,  so  far  ad  diphtheritic  conjunctivitis  is  concerned.  If 
Ijie  latter  could  be  produced  by  contact  with  the  discharge  of  acute  granula- 
tions, we  must  necessarily  regard  it  as  a  purely  local  disease,  and  in  no  sense 
connected  with  any  constitutional  symptoms  of  the  severity  that  we  are  apt 
to  see  in  that  form  of  conjunctivitis. — B.]  This  will  depend  upon  local  and 
individual  circumHtances,  and  upon  the  character  of  any  epi<iemic  of  con- 
junctivitis that  may  be  prevailing  at  the  time.  Another  very  fruitful  source 
of  acute  granulations  is  defective  hygiene ;  the  long-continued  use  of  atropine 
may  also  pr«j<juce  them. 

The  pro^nasism  acute  granular  conjunctivitis  is  generally  favorable,  if  the 
^ue  nature  of  the  affection  is  recognized  at  the  outset,  and  a  proper  course 
of  Ireatment  is?  adopted.  But  if  the  disease  is  mistaken  for  a  case  of  puru- 
lent ophthalmia,  and  freely  treated  by  strong  caustics,  the  intensity  of  the  irri- 
tation will  be  greatly  Increased,  and  the  inflammation  may  even  ai^sume  a 
dipbtheritic  character.  At  the  best,  the  salutary  iutiainmation  of  the  con- 
junctiva will  be  suppressed,  and  the  absorption  of  the  granulations  checked. 
The  treatment  must  vary  with  the  nature  ami  stage  of  the  aflection.  We 
juost  especially  remember  that,  when  the  acute  symptoms  of  irritation  have 
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subsided,  our  chief  object  is  to  obt4iin,  if  possible,  the  absorption  of  the 
uladons  by  keeping  ujj  u  certain  nmount  of  infiammation  of  the  conjunctiva. 
The  fiegree  of  the  latter  should  just  suffice  to  promote  this  absorption,  but 
should  never  be  allowed  to  become  so  considerable  as  to  arrest  or  retard  it. 

If  there  is  much  photophobia,  laehrvmation,  aod  ciliary  irritation,  the 
greatest  care  must  be  taken  to  avoid  all  stimuhitiut^  applications.  Atropine 
drofm  (gr.  ij  ad  f  ,^j  /  should  be  applie<i  three  or  four  times  dailv.  If  they 
are,  however,  found  to  keep  up  or  increase  the  irritability,  they  sliouhl  be  at 
once  exchange<i  for  a  belladonna  collyrium  (Ext,  bellad,  3ss  ad  aq,  destUL 
fjj),  which  shouhi  be  apfdied  somewhat  more  frequently,  and  in  larger 
quantity.  [BoUitions  of  the  other  mydriatics,  such  as  duboisia,  hyoscynniia, 
and  hydrobromate  of  homatropine,  will  sometimes  bo  found  useful,  where 
atropine  increases  the  irritability. — B.]  At  the  aame  time,  the  compound 
belladonna  ointment  should  he  rubbed  into  the  foreheiid  every  four  or  etx 
hours,  initil  a  **Ii^lit  papular  eruption  is  produced.  If  the  pain  in  and 
around  the  eye  is  very  severe,  of  a  pulsatinuf,  throbbing  character,  and  in- 
creases much  toward  night,  a  few  leeches  should  be  applied  to  the  t<?niple. 
Cold  conjpresse**  are  also  of  much  benetit  in  subduing  the  irritation  and 
relieving  the  pain.  They  must,  however,  be  applietl  with  circutUHfjectiou, 
and  their  effect  watched.  If  the  cald  is  disagreeable  to  the  patient*  warm 
poppy  or  belladonna  fomentations  should  be  substituted.  If  the  conjunctiva 
is  much  swollen,  more  especially  in  the  rctro-tarsal  region,  it  may  l:)e  UghtJy 
scarified,  care  being  taken  to  make  the  incisions  very  superficial,  so  that  no 
cicatrices  may  be  lefl.  Mucli  benefit  and  comfort  are  often  experienced 
from  the  application  of  a  bandage,  for  this  keeps  the  eye  quiet,  and  preveiita 
the  irritation  caused  by  tiie  constant  movements  of  the  lids. 

When  the  symptoms  of  Irritiibility  subside,  and  the  disease  assumes  the 
character  of  purulent  ophthalmia,  it  must  be  treated  on  the  same  principles 
as  that  affection.  The  !*nnie  rules  as  to  the  choice  and  m<Mle  of  application 
of  caustics  apply  ns  in  the  latter  disease ;  the  only  difference  being,  that  the 
cauterization  must  not  be  re|>eated  so  frequently,  as  we  must  remember  that 
it  18  desirable  to  maintain  a  certain  degree  of  infiammation  in  order  to  favor 
the  absorption  of  the  granulations.  But  care  must  be  taken  not  to  commence 
the  use  oi  caustics  too  early,  whilst  there  is  still  considerable  irritability  of 
the  eye,  otherwise  this  will  be  greatly  increased,  and  infiltrations,  or  even 
ulcers,  of  the  cornea  may  be  prodnceti.  In  those  cases  in  which  we  are  iti 
doubt  as  to  whether  the  irritability  of  the  eye  is  not  still  too  great  for  the 
application  of  the  nitrate  of  silver  or  sulphate  of  copper,  it  is  always  wiser 
to  feel  our  way  with  some  milder  application.  For  thb  purjjose  we  may  try 
a  weak  solution  fgr.  vi-x  ad  fSj)  of  [nloiu — B.],  a  little  of  which  should  be 
painted  over  the  granulations  with  a  brush,  and  at  once  wiished  off  with 
warm  water;  and  if  this  is  well  borne,  and  causes  a  subsidence  of  the  in- 
flammatory symptoms,  we  may,  in  the  course  of  a  day  or  two,  pass  over  to 
th*^  use  of  the  stronger  caustics.  Von  (iraefe'  strongly  recommends  chlorine 
wat««r  for  the  purp<-)se  of  paving  the  way  for  the  use  <d'  stronger  caustics  in 
ncuti^  granulations. 

Wlirn  the  crayon  of  nitrate  of  silver  and  potash  is  applied,  it  should  be 
ait  rmrr  neutrali/.ed  by  the  application  of  ^^alt  and  water.  As  a  rule,  the 
mutenzation  should  not  be  repeated  more  frequently  than  every  forty-eight 
boun*.  (ireat  care  must  be  taken  if  any  ulcers  of  the  cornea  exist,  for  they 
may  be  easily  aggravated  by  too  free  a  use  of  the  nitrate  of  silver.  If  there 
b  ft  great  deal  of  irritation,  I  oflcn  apply  atropine  drops  in  the  interval  of  j 
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the  cauterizatioD.  When  the  swelling  of  the  conjunctiva  has  considerably 
gubrided,  and  the  purulent  discharge  diminished,  the  sulphate  of  copper  in 
substance,  or  a  ooll3rrium  of  [sulphate  of  zinc  (gr.  v-x  ad  f|  j) — B.]  may  be 
employed  with  advantage.  If  it  is  found  that,  together  with  the  diminution 
of  the  inflammation  and  the  size  of  the  papillae,  the  granulations  assume  a 
more  prominent  character  and  increase  in  size  and  number,  this  tendency  to 
a  neoplastic  formation  must  be  checked  at  once,  and  their  absorption  hastened, 
by  exciting  a  more  considerable  amount  of  inflammation  by  means  of  a  freer 
use  of  some  caustic,  especially  the  sulphate  of  copper,  which  possesses  the 
great  advantage  of  increasing  the  inflammation  without  giving  rise  to  thick 
firm  eschars. 

CHRONIC  GRANULATIONS. 

SSyn.  Granular  lids.  Trachoma,  Chronic  granular  conjunctivitis. — B.] 
nstead  of  the  very  pronounced  symptoms  of  irritation  and  inflammation 
which  are  met  with  in  acute  granular  conjunctivitis,  the  inflammation  ac- 
companying the  chronic  form  is  often  verv  slight,  and  may,  indeed,  be 
almost  absent  at  the  commencement  of  the  aflection ;  so  that,  in  fact, 
persons  may  be  8ufl*ering  from  chronic  granulations  without  being  aware  that 
there  is  anything  particular  the  matter  with  their  eyes ;  the  eyelids  being 
only  a  little  glued  together  in  the  morning,  or  there  being  perhaps  a  slight 
feeiine  of  roughness  under  the  eyelids.  At  the  same  time,  the  upper  lid  may 
hang  down  somewhat,  its  natural  folds  being  more  or  less  obliterated,  and 
the  palpebral  anerture  consequently  narrowed.  During  all  this  time  the 
coDJojictival  inflammation  may  be  almost  absent ;  indeed,  it  is  never  very 
prominent,  or  in  proportion  to  the  amount  of  the  granulations.  On  eversion 
of  the  lids,  we  at  once  notice  the  presence  of  the  granulations  in  the  form  of 
small  miyish-white  bodies,  like  tapioca  grains,  more  especially  at  the  retro- 
tarsal  told,  and  in  the  vicinity  of  the  angles  of  the  eye.  They  may  also 
appear  on  the  palpebral  conjunctiva,  which  is  somewhat  injected  and  swollen. 
In  this  situation,  however,  their  size  and  number  are  less  than  at  the  retro- 
tarsal  fold.  These  may  be  termed  "simple  granulations,"  or,  according  to 
Stellwag,  "  granular  trachoma.*'  [These  have  been  called  frog-spawn  granu- 
lations, from  their  resemblance  to  the  spawn  of  frogs. — B.]  Generally, 
however,  this  condition  is  soon  followed  by  inflammatory  symptoms.  The 
conjunctiva  becomes  vascular,  thickened,  and  swollen,  and  the  papillae 
hypertrophied  and  prominent,  having  the  granulations  scattered  between 
them.  Here,  therefore,  we  have  true  granulations  existing  side  by  side  with 
the  swollen  papillse,  and  hence  Stellwag  calls  this  form  ''  mixed  granulations.'^ 
The  lids  are  more  or  less  pulpy,  the  conjunctiva  red  and  swollen,  especially 
in  the  retro-tarsal  region,  and  there  is,  perhaps,  some  chemosis  round  the 
cornea.  The  discharge,  which  was  at  first  thin  and  watery,  with  only  a  few 
yellow  flakes  suspended  in  it,  becomes  thicker,  more  copious,  and  of  a  muco- 
purulent  character.  The  eyes  are  very  irritable,  and  the  patient  exi)eriences 
a  sensation  as  of  grit  or  sand  in  them,  especially  under  the  upper  lid,  and  is 
unable  to  expose  them  to  wind,  bright  glare,  dust,  or  to  long-continued  work, 
without  their  becoming  very  red,  watery,  and  inflamed. 

But  all  these  symptoms  vary  considerably  in  intensity,  according  to  the 
degree  of  the  accompanying  conjunctival  inflammation.  Sometimes  this 
assumes  a  mild  catarrhal  form ;  in  other  cases  it  is  more  severe  and  of  a 
purulent  type.  The  course  of  the  disease  is  often  extremely  protracted, 
extending  over  many  months,  or  even  years.  A  source  of  danger,  as  well 
as  of  annoyance  and  discomfort,  is  the  tendency  to  relapses,  the  intensity  of 
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which  also  varies.  Thus  a  mild  attack  of  chronic  mixed  granulations 
b«  nearly  cured  when,  from  an  exposure  to  some  irritating  cause,  a  relapi^ 
occurs^  accompuQied,  perhaps,  by  a  more  severe  form  of  conjunctivitis  than 
the  original  one,  and  a  fresh  crop  of  granulations  appears  before  the  former 
ones  have  been  absiorbed.  These  inflammatory  gymptoms  are,  however*  rather 
due  U*  a  renewed  swelling  of  the  papilho  than  to  a  new  formation  of  grajiu- 
lations.  Sometimes  these  relapses  are  accompanied  by  considerable  infiltm- 
lions  of  the  cornea.  Such  relapses  may  occur  again  and  again,  leaving  the 
eye  in  a  worse  condition  each  time,  and  gradually  giving  rise  to  various 
serious  complications,  such  as  pannus,  tricliiasis^  entropion,  etc. 

If  the  attack  is  severe,  and  the  crop  of  granulations  very  considerable,  the 
infiltration  hut  too  often  extends  from  the  surface  to  the  substance  of  the 
conjunctiva.  The  granulations  then  become  more  velvety »  red,  prominent^ 
and  diffused  in  appearance  (hence  the  ** diffuse  trachoma"  of  Stellwagn  nad 
are  offcen  divided  by  deep  chinks.  They  are,  therefore,  less  distinguishable 
from  the  papilUe,  especially  as  the  latter  often  assume  a  brownish-red  color, 
and  their  epithelial  layer  becomes  somewhat  thickened. 

If  the  development  of  the  granulations  cannot  be  checked,  and  they  ex- 
tend deeply  into  the  stroma  of  the  conjunctiva,  the  latter  otlen  contracts, 
atrojihies,  and  become*  gradually  changed  into  a  fibrous  cicatricial  tissue. 
These  changes  may  even  extendi  to  the  tarsus,  and  the  cicatrices  lend  % 
peculiar  glistening  or  tendinous  appearance  to  the  surface  of  the  conjunc- 
tiva. We  then  see  the  latter  occupied  by  narrow  tendinous  streaks,  the 
h>ngest  and  most  marked  generally  running  parallel  to,  and  about  one  Hoe 
from,  the  edge  of  the  lid.  Other  tendinous  streaks  extend  in  a  reticulated 
manner  towards  the  retro-tarsal  fold.  But  if  the  atrophy  of  the  conjunctiva 
and  tarsus  is  very  considerable,  the  bloodvessels  gradually  become  obliter- 
ate<i,  and  the  surface  of  the  conjunctiva  then  assumes  a  pale,  waxy,  uniformly 
tendinous  apppearance;  the  pupilUe,  follicles,  and  finally  the  Meibomian 
glands  becoming  dei^troyed.  It  is  important  to  remember  that  too  free  a  use 
of  caustics  (especially  the  nitrate  of  silver  in  substance  or  in  strong  solution) 
will  deetroy  the  delicate  structure  of  the  conjunctiva,  and  produce  more  or 
less  extensive  ciciitrices. 

These  changes  often  extend  to  the  retro-tarsal  fold,  which  becomes  oon- 
tracted  and  tendinous,  so  that  its  free  border  is  8hnrtene<l  and  rounded.  It 
no  longer  springs  into  folds  at  the  point  wheie  it  is  reflected  from  the  lid  on 
to  the  eyeball,  button  accnuntnf  this  shortening,  it  passes  almost  straight  on, 
80  that  the  fold  or  euhde-«ac  which  should  exist  at  this  jKunt  is  obliterated. 
This  con<iitiou  ha&  been  termed  symblepharon  posterius.  If  it  is  very  con- 
Biderable,  the  lids  cannijt  be  completely  closed,  and  thus  a  certain  degree  of 
lagophthalmoa  may  be  produced. 

These  changi?8  in  the  conjunctiva  are  of  course  accx)mpaiiied  by  an  alter- 
ation and  diminution  in  its  normal  secretions,  so  that  its  surface  becomes 
i\r\\  rough,  and  scaly.     This  clryneas  (xerophthalmia »  is  often  increased  by 
the  narrowinir  or  even  obliteration  of  the  ducts  of  the  lachrymal  glaad  by 
'     '    "  II  of  this  portion  of  the  conjuncti%"a. 

i  thi»  atrophy  and  contraction  of  the  conjunctiva  and  tarsus,^ 

i"ned  and  incurved.     If  this  be  but  slight,  it  may 

Ti  of  the  eyelashes  (trichiasis),  which  now  sweep  and 

'f  the  cornea.     This  inversion  may  be  confine^i  to 

,  or  extend  to  the  whole  row.     If  the  contraction  of 


!^  Inrt^tlrfnt^nns  hnvinsr  shown  thnt  there  lire  oo  cmrtilnge  cell*  In  tiM 
•t  riininly  of  u  T«iry  dense  connoctire-tii«ue 
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if»ii#  w  con^irlerable,  not  only  the  eyelashes,  but  the  fee  edge  of  the  lid 
be  rolleil  io,  and  thus  an  entropion  will  be  produced.  Tlie  constant 
iction  of  the  liishcs  and  the  edge  of  the  eyelid  against  the  cornea  irritates 
the  latter,  and  s<K>n  gives  rise  to  superficial  vascular  keratitis  (panuus)* 
This  pannus  may  be  termed  ** traumatic"  (Arlt),  being  produced  by  the 
friction  f»f  the  inverteii  lafihes,  or  of  prominent  granulationa  or  papilhe,  etc., 
in  eoiitradiMinction  to  the  pannus  which  is  due  to  an  extension  of  the  grauu- 
I&iiou§  on  tu  the  coriiea.  [The  term  **mechanicar' would  be  better  than 
"traumatic;"  as  fiointing  more  surely  to  the  cause. — B.]  The  differential 
dimpioiia  between  these  two  forms  is  generally  nf)t  difficult.  In  the  latter, 
HiftttUI  trace  the  exUmsion  of  the  disease  from  the  ocular  conjunctiva  on  to 
the  cornea.  Small,  round,  elevated,  gray  infiltrutions  are  formed  on  ita  sur- 
fkce  just  beneath  the  epithelium,  and  extf'nd  over  a  considerable  portion  or 
c^'en  the  whole  of  the  cornea.  Between  these  little  nodules,  bloodvessels 
appear  in  more  or  less  considerable  number.  These  inhltrations  often  leave 
beliinii  them  depre^ions  or  omall  ulcers  on  the  surface  nf  the  cornea.  The 
tniuTTtntic  pannus  almost  always  commences  at  the  upper  portion  of  the 
"  rr:  'uding  from  the  periphery.     This  is  due   to  the  fact,  that  the 

ii^  are  generally  more  prominent,  and  trichiasis  is  more  frequent 
m  the  upper  lid  than  in  the  lower.  The  pannus  frequently  renminj*  eon- 
led  to  the  up|)er  portion  of  the  cornea*  the  lower  continuing  transparent. 
ides  the  incurvation  of  the  edges  of  the  lids  and  consequent  entropion, 
often  iind  that  the  palpebral  aperture  becomes  much  shurtened  ible- 
pharophimot^is )  in  chronic  granulations.  The  presc^ure  thus  exeited  on  the 
eyeball  increa»eB  any  existing  pannus,  and  greatly  retards  the  cure  of  the 
graoulfttionj^. 

Chronic  granulations  occur  roost  frequently  in  adults,  and  are  but  seldom 
met  with  in  children  or  the  very  aged.  Both  eyes  generally  become  aflected 
"  \er  at  the  uuteet  or  after  a  time.  It  has  l>een  maintained  by  some 
nlmlntir-  surgeon?*  of  eminence  (more  especially  Arlt),  that  the  disease  b 
^  cun^titutioual  cau?ies',  particularly  scrofula.  This  (hwa  not,  h<»w- 
0\<  iv  to  be  the  case,  although  it  must  be  conceded,  that  it  is  frequently 

iiMri  ^ith  in  weakly,  ciichectic,  and  scrofulous  indivi<iuals.  But  ill-health  is, 
I  think,  rather  the  effect  than  the  cause,  for  the  very  protracted  course  of  the 
clt9«?ftjMs  i»  sure  to  tell  more  or  less  severely  upon  the  health  and  spirits  uf  the 

Diif^jCtive  hygiene  and  contagion  are  also  the  chief  causes  of  chronic  gran- 
ttllitions*  The  mueo-purulent  discharge  is  very  contagious,  and  muy  produce 
a  9imtlar  affection,  or  it  may  cause  catarrhal,  purulent,  or  even  diphtheritic 
conjttoctivitis,*  just  as,  couverijely,  these  diseases  may  produce  granular 
lick 

It  18  probable  that,  as  in  purulent  conjunctivitis,  the  disease  may  also  be 
propa^itf^I  by  the  air,  more  especially  if  it  is  accompauicd  by  severe  puru- 
ler  ^I'ge,  and  the  cascjs  are  crowded  together  in  e:nmll,  close,  ill-venti- 

Iai  s.     The  disease  may  *^ccur  epidemically  and  endeniically.     It 

ffpreada  rapidly  amongst  the  inhabitants  of  closely  crowded  dwellings*  such 
aa  barracks  and  w^orkhouses.  It  is  very  prevalent  amongst  certain  national- 
ilkft,  where  the  people  arc  crowded  together  for  a  length  of  time  in  small 
dirCY  cabins^  filled,  perhaps,  with  smoke  and  amniuniacal  exhalations.  Thus 
il  is  VftTT  common  amongst  the  poorer  Irish,  and  also  amongst  the  Russian 
pcasanu  ( Wecker;.  [The  prevalence  of  this  disease  among  certain  races  is 
T«TT  jnarked.     Thus,  in  addition  to  the  Irish  and  Russian  peasants,  it  is 


p  Tlib  itatemeut  haa  been  question^  in  a  previous  parugnipb. — B.J 
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very  comnjoii  among  the  Jews  aud  certain  Oriental  races.  Od  the  contrary, 
it  is  exceedingly  rare  among  the  negroes  of  the  United  8tate;<. — B.] 

The  prognom  of  chrcjni^  granular  fonjunctivitis  may  be  tavorable,  if  the 
grauulatious  have  been  hut  liruited  in  number,  and  the  patient  has  been 
treated  from  the  outset.  It  must,  however,  be  always  remembered  that  the 
course  of  the  disease,  even  in  the  most  favorable  cases,  is  apt  to  be  very  prt>- 
traeted*  This  will  be  ni«>re  especially  the  ease,  if  the  granulations  have 
appeared  in  considerable  quantity ;  if  they  have  invaded  the  stroma  of  the 
conjunctiva,  and  if  there  is  a  tendency  to  relapses.  For  then  Berioua  com- 
plications, BUch  ari  trichiasis,  entropion,  and  panuua,  are  likely  to  occur,  n,nd 
will  not  oidy  aggravate  the  .•^ymptouLS,  but  greatly  retard  the  cure. 

In  the  ireaimt'hl  of  thiii  disease,  our  first  care  must  be  to  place  the  fmtients 
under  the  ni<jst  favorable  sanitary  conditions.  They  should  take  a  good  cleai 
of  out-door  exercise,  their  eyes  being  protected  against  wind,  dust,  and  bright 
light  by  blue  glasses.  They  should  be  warned  not  to  expose  themselves  to 
any  irritating  causes,  a^t,  for  instance,  tobacco  smoke.  I  have  often  ktiown 
the  diseiise  aggravated  and  kept  up  by  the  patient  spending  much  time  id  » 
room  filled  with  tobacco  smoke.  For  this  reason  no  smoking  should  be 
allowed,  except  in  the  open  air,  and  then  only  to  a  limited  extent.  The 
general  health  must  also  be  attended  to.  Not  only  may  the  patient  bo 
naturally  weak  and  feeble,  but  the  severity  and  protracted  course  of  the  dis- 
ease are  but  too  likely  to  aflect  the  health,  and  at  the  same  time  to  exert  a 
most  deprei>8ing  intluence  upon  the  mind.  The  diet  should  be  nutritious, 
and  easily  digestible,  and  malt  liquor  and  wine  will  generally  be  very  bene- 
iicial.  If  the  patient  i.s  scrofulous,  or  weak  an*l  feeble,  c<5d-liver  oil,  steel, 
and  t|uiuine  .should  be  freely  given,  and  every  care  taken  to  invigorate  tlie 
constitution  as  much  as  possible  by  open  air  exercise,  sea-bathing,  or  even  a 
voyage. 

In  our  local  ti'catment  we  must  be  chiefly  influenced  by  the  fact,  that 
the  maintenance  of  a  certain  degree  of  inflaramation  of  the  conjunctiva  is 
nece^isary  and  desirable,  in  order  to  produce  and  hasten  the  absorption  of  the 
granulalious.  Our  chief  ettbrtB  must,  thei^efore,  be  directed  to  maintain  the 
requisite  degree  of  inflammation,  and  so  to  balance  tt  that  it  shall  not  on 
the  out?  hand  be  too  considerable,  nor  on  the  other  too  slight  for  promoting 
the  absorption. 

The  grcatejit  stress  must  be  laid  upon  the  fact,  as  Arlt  and  Stromeyer 
remind  us,  that  the  purpose  of  the  cauterixatiou  is  not  that  of  chemically 
dta»trf>ying  the  granuhitious,  for  this  would  Icail  to  great  and  lasting  injury 
of  the  conjuni*tiva  from  the  destruction  uf  its  t+cereting  organs,  and  the  for* 
mation  <»f  tlense  cicatrices;  but  its  object  is  to  maintain  a  certaiti  i.legrce  of 
hviK*ni'miu  and  inflammation  of  the  conjunctiva,  in  order  to  htistcn  the 
aUMorption  i^f  the  granulations.  The  nature  and  strength  of  the  caustic 
oiufit  vary  with  the  eSect  we  desire  to  produce.    If  there  is  ranch  swelling  of 

tbf '-nftiva  and  papillae,  together  with  a  thick,  copious,  muco-purulent 

di  iie  crayon  of  nitrate  of  silver  and  potash  should  be  applied,  ita 

ct!  '   at  once  neutraliited  l>y  the  solution  of  salt  and  water.     The 

ca  ti  maybe  repeated  every  forty -eight  hours.    If  the  patient  cannot 

hi  (cicntly  friMpii  uily  for  thi.i,  he  should  use  a  collyrium  of  nitrate 

of  t    ij-iv  nd  f.sj).  or  of  sulphate  uf  copper  of  the  same  strength,  tira 

iy.     In  these  cases  wc  may  also  first   try  the  eflect  of  a 

of  lead,  gr.  ij-iv  ad  fjj,  or  the  cidorine  water,  in  order 

II*  tijuuctiva  will  bear  the  nitrate  of  silver.     The  use  of  very 

«tr  of  nitrate  of  silver  (gr.  x-xx  ad  f 5j )  are  not  judicious,  as 

^llieirare  but  too  likely  tr>  destroy  the  granulations,  and  with  them  the  normal 
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8lnif*turc  of  the  conjynctivn,  instemi  of  gimply  favoring  their  absorption,  I 
diiiik  the  cruyon  of  nitrate  of  silvtT  or  .suJphiiu^  of  cupper  is  always  to  \)t  pre- 
JecTC'tl  l»>  the  xite  of  coHyria,  a*  wc  can  reguhitcand  limit  the  trft^ctof  the  cau- 
#bn»ation  according  to  our  wish,  cnntining  it,  if  necessary,  chietiy  or  t^ntirely 
IViMl:^  iiiUfi  of  t ho  conjunctiva.     If  there  is  conaidcrahle  swelling  of 

MmM  1,  especially  at  the  retr«>iar8al  fuld»§ui*trficial  H'jirificati(*n  iimy 

lie  d  with  much  advanta^a\    Ailer  the  cauterization,  ctjhl  compreaBes 

#11  iiyti  be  applied  to  the  eyelids,  in  <jrder  to  tliniinisjh  the  iuHamma* 

tnry  nawiion  ;  or  the  cold  douche  or  atomizer  may  be  employed.  H  the 
cuujuhctivitis  h  ho  slight  a*  not  to  [iroduce  the  absorption  of  the  grauula- 
ticm^i,  but  rather  to  encourage  their  development,  it  will  be  necessary  to 
iiicntiLde  the  hyperjemia  and  inflammatory  swelling  of  the  conjunctiva.  The 
ren«*atrH]  application  t»f  sulphate  of  copper  in  s»b8t4ince  is  very  etiectual  for 
ihie  pqrpoee.  The  same  effect  may  abo  be  produced  by  the  apjjlication  of 
w&rm  ctimpresges  over  the  eyelids.  Von  Graefe^  has  found  this  treatment 
Vrr-^  -?iful,  especially  in  tho§e  casce  in  which  the  granulations)  tend  to 

e.\  ply  into  the  conjunctiva,  and  in  which  there  is  not  a  sutficient 

degree  «'i  hyperiemia  and  swelling  of  this  membrane.  These  warm  com* 
pff^ifii  should,  however,  only  be  applied  for  a  limited  i)enod,  otherwise  they 
Ifi  t  i'-^  too  considerable  an  infiammatitm  and  too  great  an  irritJvbiJity 

oi  [A   useful  application  in  allaying  irritation  and  photophobia 

ma.  .  .,.  nmr«  be  found  in  the  balsam  of  copaiba,  applied  to  the  external 
flui  i:t« »  "t  the  lid«»  and  forehead. — B.] 

In  treating  chronic  granulations,  it  will  be  necessary  occasionally  to  change 
tht^^  r'Uiirtie,  as  it  loses  it&  effect  afler  a  time,  from  the  conjunctiva  becoining 
u*  I  to  it.     Thus  alum,  acetate  of  lead,  or  tannin,  may  be  aubetituted 

Vi  i  !  '  '■'*'  for  the  nitrate  of  ail  ver  and  sulphate  of  copper.    Some  patients 

ai  ited  when  the  astringent  or  caustic  is  ap|>lied  in  the  form  of 

«i:  m  of  a  collyrium.    If  it  is,  therefore,  found  in  obstinate  cases 

of  lulatiouH  or  chronic  ophthalmia  timt  the  various  collyria  are 

dmug  uui  iuue  go^ni,  an  ointment  tmu^t  be  aukstituted  for  them,  containing 
Bulphatt;  of  co[>p4^r»  nitratAf  of  silver,  or  acetate  of  lead.  Tlte  htrength  of  the 
atnttnrtit  must  vary  with  the  severity  i)f  the  caae,  but  as  a  rule  it  18  becJt  to 
pmploy  it  ntther  weak  at  first,  for  tear  of  setting  up  Uhj  much  irritation. 
TV  »na  will  be  found  most  generally  useful:    1.  Oupri* 

ftu,  -^  3j-     2,  Argent,  nitrat.  gr.  sa-iij  ad  5j.     3.  Plumb, 

gr.  »v-xn  ad  5j.  The  glycerine  plasma  may  be  substituted  for  the 
A  «malf  (lortion  (about  the  size  of  a  split  pea)  of  the  ointment  should 
be  pl»ee*l  with  a  probe  or  the  end  of  a  quill  on  the  inner  side  of  the  lower 
lid  ;  tfir  rvc  is  then  to  be  closed  and  the  lid^  rubbed  over  the  globe,  so  that 
III  rit  may  come  in  contact  with  the  whole  conjunctival  surface.    [An 

aj^i,.. ,...  ij  which  is  sometime-s  found  usieful  is  an  ointment  made  of  ten 
^raiai!  (*f  the  rc<]  precipitate  of  mercury  to  the  drachm  of  vaseline.  Care 
dbould  be  taken  that  the  mercury  is  thoroughly  rubbed  up  Ix^fore  incorpora- 
tSftfi  with  tlie  va*4eline. — B.]  Great  care  must  be  taken  never  to  order  any 
pns|jamtion  of  the  salts  of  lead  if  there  is  any  abrasion  of  the  epithelium  of 
liM  Miniea  or  any  nicer  of  the  latter*  a.s  it  will  produce  an  indelible  leiid 
it'         r  i'  strongly  recommends  the  U8e  of  Umnin  in  cases  of  chronic 

oj  I .  etc.     He  employs  it  in  two  forms,  as  a  colly riutu,  and  m  a 

lij  Ihv  foj  r  tins  about  twelve  grains  of  Uinnin  to  f,5j  of  dis- 

til.  ;,  and  i*  y  niicated  in  cases  of  catarrhal  ophthalmia.     The 

mtjciiagr  IS  much  stronger,  and  is  employed  in  chronic  granulations,  chronic 


»  "A.  r.  0./'t12.  H7. 


•  Fnsncb  Tmtislation  of  Mackenz^ie,  i.  p.  758. 
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ophthalmia,  paoDiis,  etc.  It  is  to  be  prepared  id  the  following  maDner: 
One  part  of  tanoin  is  to  be  dissolvt'tl  in  four  parts  of  water,  aud  this  solution 
stmiDed  through  fiue  muslin ;  then  two  parts  of  gum  arable  are  added, 
and  the  whole  carefully  mixed  and  worked  up  into  mucilage,  A  smudl 
quantity  is  to  be  applied  with  a  Hue  earners-hair  brush  to  the  conjunctiva 
of  the  lower  lid.  In  chronic  granulations,  etc.,  and  chronic  ophthalmia, 
much  benefit  is  otlen  derived  from  the  application  of  astringents  and  caustics 
to  the  external  surface  of  the  lids.  Thus  a  Holutioii  of  nitrate  of  silver  <gr, 
iv-viij  ad  f  5J)  niay  l>e  painted  over  the  external  surface  of  the  upper  lid,  or 
a  compress  of  lint  dipped  in  it  and  laid  over  the  closed  lids.  Care  muat, 
however,  be  taken  that  the  solution  is  not  t<K>  strong,  or  repeated  too  often, 
otherwise  it  may  eaj^ily  stain  the  skin.  Compresses  soaked  in  either  of  the 
following  lotions  and  laid  over  the  closed  lids  will  also  be  found  very  bene- 
ficial :  1.  Liq,  plumb,  diacet.  f3j  ;  atj.  desL  f^iv.  2*  Liij.  phuub.  diacet.  f5j; 
boracis,  9ij ;  aq. amygdal.  amar.  ( Prussian  Pharmacopteia  j  f  .5ws ;  aq.  de*tt.  f  Svjp 
These  compresses  are  to  be  changed  every  three  or  four  minutes,  and  con- 
tinued for  twenty  to  thirty  nnnutes,  this  being  repeated  two  or  three  times 
daily.  In  some  C4ises  the  acetate  of  lead  should  be  rubbed  in  (finely  pow* 
dered)  between  the  granulations.  This  treatment,  which  was  first  adopted 
by  Buys,'  has  been  practised  with  great  siict^ess,  especially  in  Belgium.  I 
have  employed  it  with  much  benefit  in  those  cases  in  which,  together  with 
but  a  slight  secretion  and  lachrymation,  the  granulations  are  prominent 
and  fleshy,  being  arranged  in  rows,  with  deep  furrows  or  chinks  between 
them.  Finely  powdered  acetate  of  lead  should  be  freely  rubbed  into  these 
furrows  until  they  nre  (|uite  filled  up.  The  eliect  t»f  this  is,  so  to  speak,  to 
choke  the  gran ulations»  their  vitality  is  impaired,  and  they  gradually  dwindle 
down  in  size  and  disappear.  After  the  npjilication,  the  conjunctiva  looks 
marbled  or  tatooed  of  u  red  and  white  cohir,  tfic  chinks  are  filled  up,  and  it 
soon  becomes  smooth  and  even.  An  iruporiant  fact  in  connection  with  this 
treatment  is,  that  the  discharge  is  now  no  longer  contagious;  at  least  in 
Belgium  it  is  always  considered,  when  the  acetate  of  le^d  has  been  rubbed 
in,  that  the  patients  may  go  with  impunity  amongst  healthy  persons;  so  that 
soldiers  affected  with  granular  lids  need  no  longer  be  confined  and  separated 
from  the  others,  but  may,  if  they  are  able,  resume  their  duties  without 
danger  of  spreading  the  disease.  The  acetate  of  lead  Is  best  applied  in  the 
following  manner;  The  eyelids  having  been  thoroughly  evertetl  and  the 
retro-tarsal  told  brought  well  into  view,  a  small  portion  of  very  finely  pow- 
dered acetiite  of  lead  is  then  taken  up  in  a  small  curette  and  dusted  over 
the  granulations,  being  well  rubbeVl  iuto  the  chinks,  so  as  to  fill  them  up. 
The  watery  discharge  from  the  conjunctiva  changes  the  powder  into  a  thin 
plasma,  which  runs  through  and  fills  up  the  furrows  between  the  granula- 
tions. When  it  has  been  applied  to  every  jxjrtion  of  the  granular  conjunc- 
tiva, a  small  stream  of  cold  water,  either  from  a  sponge  or  an  India-rubber 
ball  syringe,  ahould  be  made  to  play  upon  the  conjunctiva,  in  order  to  wash 
away  anv  suj>erflu(»us  rpKintity  of  tlie  powder,  which  conujs  away  io  small 
white  fialtes.  Both  eyelids  may  be  everted  at  the  same  time,  so  as  to  fold 
over  and  protect  the  cornea,  the  powder  being  rubbed  over  both  eyelids, 
and  the  stream  of  water  applied  before  they  are  replaced.  But  if  the  simul- 
taneous eversion  of  both  lids  is  difficult,  or  the  patient  very  restless  and 
unruly,  it  is  better  to  evert  one  lid  at  a  time.  It  is  best  to  commence  with 
the  lower  lid,  for  if  the  lead  be  applied  first  to  the  upper,  the  lower  becomea 
reddened  and  bathed  in  tears,  so  that  it  will  not  only  be  difficult  to  see  the 


< 


*  Frencli  Translation  of  Mackenzie's  Treatiise,  i.  748, 
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lXiuiK>,  uut  Iht  pj\v<ler  will  1>e  readily  washed  away  by  tfie  tcui>;  whereas 
the  conjunctiva  uf  the  upper  lid,  irum  its  greater  expansL*  can  be  more 
readily  dried,  and  the  tears  are  hence  of  less  inconvenience. 

l>irf»ct[y  a<UT  Uie  applicatiun,  there  is  au  increased  How  of  tears,  the 
iKM  Mjuctiva  becomes  injected,  and  this  h  acconipiuiied  j>erhaps  by 

€x>v  irritattnn,  heat,  and  smarting  in  the  eye,  but  these  symptoms 

^iU  &i"  "  the  rtjiplication  of  cold  compresses.    In  about  half  an  hour, 

the  lid-  i»e  everted  and  the  conjunctiva  again  wuj^hed  by  a  stream  of 

wiLter,  in  order  that  any  renuiini*  of  the  lead  may  be  removed.     The  con- 

i'uncttva  Hill  now  lie  more  smooth  aud  even,  the  chinks  betiveeii  the  granu- 
ationa  beijig  tilled  up  and  obliterateii  by  the  powdex.  If  the  application 
hue  bct*ri  iui*ufficient  or  too  superficial,  the  granulations  ^^ill  reappear  after  a 
time  awil  increase  in  size  and  [iromiuence,  rendering  a  fresh  application  of 
the  renidiy  neo^issary.  If  tlie  acetate  of  ]e4id  i^  carefully  applied  and  the 
surplus  well  wHi^hed  away,  I  catiU4»t  say  that  I  have  ever  seen  any  disadvan- 
XBg^  arii*tt  from  its  employment,  nor  have  I  found  that  it  roughens  the  lids 
and  thu**  irritates  the  surface  of  tl»e  cornea.  The  best  mode  of  applying  the 
•aiution  of  the  acetate  of  lead  is  to  evert  the  lids,  and  after  drying  the  con- 
juociivn  with  a  piece  of  linen,  to  apfdy  it  with  a  small  brush  to  the  granula- 
tioQi^  this  being  neutralisted  after  a  few  seconds  with  tepid  water.  The 
itraig:th  of  the  solution  should  vary  from  six  to  ten  or  twenty  grains  to  the 
(laidoQiioe,  according  to  the  condition  of  the  conjunctiva,  and  it  should  be 
itppJied  every  day  or  every  other  day. 

1  must  strongly  object  to  the  application  of  tindiluted  liquor  potaasje  to 
tlie  gninulations»  as  this  not  only  more  or  leas  destroys  the  stroma  of  the 
canjunetiva,  but  gives  rise  to  very  considerable  cicatrices,  leading  to  en- 
--  -  ^  Ti,  etc. 

kid  any  ulcers  of  the  cornea  exist,  the  treatment  of  the  conjunctivitis 
Uj  caUHtioi  must  be  continued,  but  atropine  should  be  appliefl  in  the  Lnter- 
vmlc  Tbe  application  of  a  firm  compress  bandage  often  acts  very  advan- 
tAgirot}j*1y  in  checking  the  growth  of  the  granulations,  and  hastening  their 
alw^^rpti^'ti :  but  nther  local  remeilies  must  be  at  the  same  time  applietl.  It 
hf  !^ted  to  keep  up  a  considerable  degree  of  compression  by 

i\  d  to  the  lids.* 

s  highly  of  the  application  of  8uli)hate  of  quinine  to  the 
C»j  ^  ^  s  of  granular  lids  accompanied  by  pannus.     About  M 

much  as  wouiil  go  on  the  point  of  a  penknife  is  h*  he  applied  twice  daily, 
with  a  camel  Vhnir  bru^h,  to  the  inside  of  tbe  lower  lid/^  Nagel*  has  also 
fotinil  coliyriaof  (piinine  beneficial  in  chronic  conjunctivitis  and  suppurative 
kemutiJB.  This  is  prolmbly  due  to  the  induence  which  quinine  exerts  in 
elieckiug  the  ama^btiid  movements  and  migrations  of  the  white-blood  cor- 
puMcles,  and  in  restraining  the  dilatation  of  the  bloodvessels,  as  shown  bv 

Tbe  treatment  of  the  ptinnus  must  vary  according  to  its  cause,  its  degree, 
suit  length  of  existence.  If  it  be  dependent  ujmn  the  friction  of  inverted 
la«bei»,  prominent  gr»nulations  or  papilhe,  or  ufmn  entropion,  these  afTertions 
mni't  k¥f  treated,  aud  when  they  are  cured,  the  pannus  will  soon  disappear; 
b"!  lular  lids  and  the  pannus  have  become  very  chronic,  they 

ir»;  L-tiuate  defiance  to  the  most  varie<l  treatment.     Caustics  and 

ftimuiiint  apjtJications  of  every  kind  may  be  tried,  and  yet  the  disease  prove 
intractable.     In  ^>me  caj^es,  in  which  the  pannus  was  not  too  dense  and  va8> 


•  VkU  Dr.  Stoke*'  pupcr  on  thU  subject.     »'  Dub.  Quart.  Joumtd  Med.  Sci.,**  xU.  iW, 
'      ■  '  17  *'  KK  M*»nHti*liL/'  1869,  p,  480.— B.] 


t»  ♦«  Liin«</'  Oct.  fe,  1871— B.] 
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cular,  1  have  fuiind  considerable  heuetit  from  a  eollyrium  composed  of  one 
part  of  oil  of  turpentine  ti>  two  or  four  parts  of  olive  oil.  A  drop  of  U 
should  be  applied  once  or  twice  daily  to  the  iuside  of  the  lid.  This  collyrium 
wjifi,  I  believe,  first  recommended  by  Douders.  If,  on  the  dieappearauce  of 
the  pannuSj  we  find  the  curvature  of  the  cornea  considerably  altered,  or  a 
central  opacity  remaining^,  it  may  be  necessary  to  make  an  artificial  pupil 
either  by  an  iridectomy  or  an  iridodegis.  If  the  palj^cbral  a|>ertnre  is  much 
shortened,  and  the  eyelid.i  thus  press  on  the  eyeball,  the  <mter  canthus  ghould 
be  divided  with  a  pair  of  scissors,  so  as  to  wiileu  the  opening  of  the  lids  and 
relieve  the  pressure.     (  Vide  operation  of  Caiithoplasty.  > 

Von  Graefe^  ha;*  funnd  ^reat  benefit  from  chforiue  water  in  cajses  of  even 
severe  complete  paninLs.  He  ei?pecially  mentions  two  raises  in  which  the 
panuus  was  so  advanced  that  the  patients  could  only  distinguish  light  from 
dark,  and  were  quite  unable  to  count  tingerd.  In  both,  not  only  had  various 
caustics^  8uch  as  nitrate  of  silver^  sulphate  of  copper^  acetate  of  lead,  been 
applied  for  many  months  without  avail,  but  syndectomy  had  lieen  per- 
torraed,  and  in  one,  inoculation,  without  any  benetieial  result.  After  using 
the  chlorine  whaler  for  six  cjr  eight  weeks,  they  were  both  so  much  improved  as 
to  be  able  to  find  their  way  about  tolerably  well.  In  other,  less  severe,  casee 
of  pannus,  he  has  also  experienced  much  benefit,  fttmi  ils  use.  The  chlorine 
water  is  either  to  be  used  as  a  collyrium  and  dropjMHl  into  the  eye  once  or 
twice  daily,  or  it  is  to  be  lightly  brushed  over  the  everted  conjunctiva. 

For  very  inveterate  cases  of  pannus,  more  especially  if  it  oidy  involves  a 
portion  of  the  cornea,  syndeetomy  may  be  tried.  This  operation,  which  was 
first  introduced  by  Dr.  Furuari,^  proves  useful  in  cases  of  inveterate  pannus, 
in  which  a  portion  of  the  cornea  is  clear,  so  that  it  would  not  be  safe  to  per- 
form inoculation,  or^  if  the  latter  is  for  some  reason  iimpplicable,  in  cases  of 
complete  pannus.  The  object  of  the  operation  is  to  cut  off  the  dupply  of 
blood  from  the  cornea  by  a  division  and  partial  removal,  not  only  of  the 
conjunctiva],  but  also  of  the  subconjunctival  vessels.  It  is  a  less  dangerouft 
and  troublesome  proceeding  than  inoculation.  It  must,  however,  be  also 
admitted  that  it  is  not  always  successful,  the  cases  improving  [jerhaps  some- 
what at  first,  and  then  a  relapse  tiikes  [dace. 

[Scarification  of  the  large  stij^erficial  vessels  of  the  cornea,  frequently  re- 
peated, has  been  advised  in  obstinate  ca-si's  of  pannus,  and  in  some  instanoes 
has  proved  efficacious.  It  acts  probably  in  the  same  way  as  peritomy. — B.] 
Syndectoujy  is  to  be  performed  in  the  foll<wiug  manner:  The  patient 
should  be  placed  thtiroughly  under  the  infiuencenf  an  amesthetic,  as  the  opera- 
tion is  very  painful  and  pri) traded,  and  the  eyelids  should  be  kept  apart  by 
the  J8lop  speculum.  The  operator  then  seizes  with  a  pair  uf  forceps  a  portion 
of  the  conjunctiva  and  subcoujunetival  tissue,  near  the  cornea,  so  as  to  fix 
the  eye  steadily.  He  next  with  a  pair  of  curved  scissors  makes  a  eircidar 
incision  through  the  conjunctiva,  a!l  round  the  cornea,  and  about  an  eighth 
of  an  inch  I'rom  the  edge  of  the  latter,  and  parallel  to  it.  This  circular 
band  is  then  dissected  off*  and  excised  close  to  the  edge  of  the  cornea,  so  that 
a  wide  circle  of  conjunctiva  may  be  removed  all  round  the  cornea.  For  the 
purpose  of  more  easily  r«»tating  the  eye,  two  small  portions  of  conjunctiva 
should  be  left  standing  near  the  cornea  until  the  operation  is  completely 
finished,  when  they  are  to  be  snippe<l  off.     A  circular  portion  of  tlie  subcon- 

*  "Gajsettf*  MMicalf*,"  1802,  No.  4,  etc, ;  vide  tiUo  an  urtiHc  iip)n  th<^  sultjwt  by  Mr. 
Bftder,  "Roy.  Li»nd,  (Iphth,  H<»*p.  Ruports,"  iv.  22.  Thb  up<->ratlin  has  received 
varioiu  nume*;  at  one  time  it  wan  tertnoa  CirtHimeisioii«>f  the  Coiiiett.  It  is'  now  gener- 
ally Cftlled  either  Syndectomv  or  Pfntomv. 
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il  ii*AUi%oorrespoiHJinf,'  to  the  wound  in  the  conjunctiva.  U  next  to  be 

1,  •[iiite  clofi*e  to  the  sclerotic,  so  jia  ti>  bare  the  latter  completely;  if 

1.-*  «>f  subconjunctival  tissue  remain  aiiherin^j^  to  it,  they  fnay  be 

with  the  edge  of  a  cataract  or  iridectomy  kuife.     Sonie  of  the 

!s  ufwm  the  cornea  may  also   be  diviiled  near  iti*  edge.     Dr. 

I  1  -  -iiies  that  the  exposed  sclerotic  should  be  cuuterized  with  nitrate 

of  ifllvcr.     TbU  is.  however,  a  most  dangerous  proceedings  as  it  is  but  too 

likely  In  pfoiiace  inflammation  and  sloughing  of  the  sclerotic  and  cornea. 

<     Id  compresses  sbouhl  be  applied  until  the  symptoms  of  inflammatory  re- 

!iiive  subi^ided.     The^^  are,  ajs  a  rule^  but  mtxierate,  and  the  photo- 

f»iUD,  and  lachryniation  generally  disappear  in  about  forty-eight  or 

tiuurs.     It  is  wise  to  keep  the  patients  in  the  bospital  for  a  few  days, 

^-   rh.it.  if  severe  inflammatory  symptoms  should  supervene,  they  may  be 

i:.m:-'i1  lit  •i'th'.'. 

In  ::i  *m^»s  of  inveterate  pannus  in  which  the  latter  its  thick,  very  vas- 
.  :  J.u.  ii[i.J  <  >.v<  rs  the  whole  of  the  cornea,  and  in  which,  on  account  of  the 
I  .:ri>  ill  .  Itiutt^'eg  in  the  conjunctiva,  it  is  impossible  to  excite  sufficient 
I .  |..  r;  liKi  jvnd  swelling  of  the  e<jiijunctiva  for  the  absorption  of  the  granu- 
jutJMi]*,  :t  inay  be  neccs?*iiry  to  produce  a  purulent  inflammation  of  the  con- 
junctiva by  thr  insulation  of  pus,  in  order  that  the  granulations  may.  if 
puaaible,  be  absorbed  and  the  cornea  cleared  during  the  progress  of  the  in- 
namoiation.  This  procec<ling»  which  was  first  advocated  by  Piringer,  has 
long  l)oen  extensively  and  successfully  practised  in  Belgium,  where  granula- 
tiona  are  very  c^^mmon  amongst  the  soldiers.  In  England  it  has  aUo  been 
vcTv  '  'v  and  successfully  employe*!  at  the  Royal  London  Ophthalmic 
H'  'iNjrfields.  where  Mr.  Hader  tirat  intro^luced  it,    I  have  aeen  many 

aduuiubit:  .11  f-  produced  by  it,  and  patients  restored  to  the  enjoyment  of 
exc»fdb»nt  nii:};;  -  me  bt^ing  able  to  read  No.  1  of  Jaeger)  wih)  had  been 
fiut!  iw  iuj  dtiuse  a  paiinui?  that  they  were  unable  even  to  count  fingers. 

lii  f  tlit»e  ca.sev>*  nji>8i  other  remedies  had  been  tried  without  avail. 

Tlie  kUwX  danger  is,  of  coui^e,  that  the  purulent  inflammation  which  is 
buH'il  should  he  30  fievere  as  to  produce  suppuration  of  the  cornea  and 
\yt  the  eye.  But  it  is  surprising  what  a  degree  of  inflammation  a  very 
nUr  and  completely  opaque  cornea  will  bear  with  impunity,  and  be, 
perhaps,  finally  restored  to  almost  normal  transparency.  It  may  be  laid 
down  ««  a  rule,  that  the  more  vascular  the  cornea,  the  less  danger  is  there  of 
M  ploughing,  for  the  numerous  bloodvessels  on  i\^  surface  will  maintain  its 
ity  during  the  purulent  inflammation.  Inoculation  is,  therefore,  much 
eafe  where  the  vji^^cuUirity  of  the  cornea  is  but  moderate,  and  is  inad- 
if  a  portion  of  it  remains  transparent  Another  danger  of  inocula- 
Ihat  tlie  matter,  instead  of  actting  u[i  purulent  ophthalmia,  may  give 
^theritic  conjunctivitis.  Happily  this  danger  is  but  very  slight 
In    !  <.  but  we  have  seen  that  in  certain  parta  of  the  continent,  more 

r  -;  I  Hi  Berlin,  this  alfoetion  is  but  of  too  common  occurrence,  and  that 
;,i.  '  1  :  irms  of  conjunctivitis  often  produce  the  most  virulent  form  of 
di)  conjunctivitis.     For  this  reason,  it  is  there  hardly  safe  to  inocu- 

late >(  panuus  witii  even  the  mildest  purulent  matter,  for  we  bave  no 

gtmmuftn*  that  it  nmy  not  give  rise  to  diphtherilis.  Von  Graefe  has  called 
Bprcml  attention  to  this  fact,  and  has  been  obliged,  in  ix)nsideration  of  so 
greftt  A  risk,  to  abandon  almost  entirely  the  employment  of  inoculation  in 
the  treatment  of  pannus.  In  England,  the  occurrence  of  diphtheritic  is  ex* 
tivmely  rare,  and  1  have  not  seen  a  single  case  of  inoculation  in  which  it 
'  led. 

Jtu^geoiu  are  stil]  yevy  much  afraid  of  inoculation,  but,  I  think, 
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when  we  consickr  how  utterly  hojieles!^  raost  ca.*€'8  of  severe  ehroDic  paunliS 
are,  that  we  are  justitied  in  strongly  recommeudiDg  the  patient  to  run  siDme 
slight  degree  of  risk  fur  the  chaDce  uf  obtaining  a  useful  amount  of  sight.  I 
do  not,  therefore,  hesitate  to  employ  it  in  cases  of  inveterate,  complete,  vas- 
cular pannus,  in  which  the  other  remedies  have  been  tried  without  avail,  for 
in  such  we  must  admit  that  it  is  our  last  resource,  and  that  no  other  chance 
of  restoring  the  i^ight  remains. 

Care  must,  howevei-,  be  taken  in  the  choice  of  the  purulent  matter,  and  in 
regulating  it^^  Htrength  according  to  the  exigencies  of  the  case.     The  more 
dense  and  vascular  the  pujimif',  the  stronger  nmy  the  matter  he.     The  best   ^J 
and  safest  is  that  obtained  from  the  eyes  of  an  infant  .«ulfering  from  purulent  ^M 
ophthalmia,  more  especially  if  the  disease  ii?  in  its  decliue,  and  no  affection   ^^ 
of  the  cornea,  or  only  a  very  slight  one,  exists.     Yellow  pus  is  more  active 
and  powerful  than  the  whitish  discharge,  as  is  also  that  taken  from  the  eye 
during  the  acute  stage  of  the  disease. 

Tht?  matter  from  an  eye  suffering  from  inoculation  18  gtronger  than  that 
from  un  iufatit,  as  its  activity  appears  to  be  increased  by  the  inoculation. 
Gonorrheal  matter  is  fur  too  strong  and  dangerous.  Even  in  the  woret 
caseSf  I  prefer  the  whitish  discharge  from  an  infant.  Mr,  Lawson,  who  has 
had  very  great  experience  in  this  .^uhject  of  inoculation,  has  also  very  justly 
pointed  out*  that,  in  using  gonorrhoea!  matter,  there  is  the  risk  of  its  being 
tainted  by  the  syphilitic  virus  through  a  chancre  perhaps  existing  in  the 
urethra. 

The  mode  of  inoculation  is  as  follows:  A  drop  of  pus  from  the  eye  of  an 
infant  affected  with  purulent  conjunctivitis  is  to  be  placed  with  the  tip  of  the 
finger  (or  a  camel's-hair  brush)  on  the  inside  of  the  lower  eyelid,  and  left 
there.  Within  twenty-four  hours  of  the  inoculation,  the  eyelids  generally 
begin  to  swell  and  become  (edematous,  often  to  a  very  considerable  degree: 
this  is  accompanied  l>y  more  or  less  irritability  of  the  eye,  photoph<»bia,  and 
Iftchrymation.  In  the  course  of  three  or  four  days,  all  the  symptoms  of  an 
acute  purulent  conjunctivitis  set  in,  together  with  a  copious,  thick,  creamy 
discharge.  The  disease  mostly  runs  its  course  in  from  three  to  four  weeks, 
by  the  end  of  which  time  the  cornea  is  generally  much  more  clear,  and  the 
granulations  dimiuis^hed.  This  imnrovement,  however,  continues  to  increase 
for  many  weeks,  or  even  months.  No  treatment  is  to  he  adopted  for  checking 
the  course  of  the  inflammation.  After  the  second  or  third  day,  the  patient 
may  be  permitted  to  wipe  away  the  discharge  with  a  sponge  or  a  bit  of  linen, 
so  as  to  cleanse  the  eye.  But,  however  severe  die  inflammation  may  be,  it 
must  be  allowed  to  run  its  course  unchecked  by  the  use  of  astringent  or 
caustic  lotion.*?.. 

One  eye  should  be  inoculated  at  a  time,  the  other  being  carefully  closed 
by  the  hermetic  collodion  compress.  This  must  be  more  especially  done  if 
this  eye  is  sound.  Indeed,  in  such  a  case, it  maybe  n  question  whether  the 
diseased  eye  should  be  inoculated  at  all.  for  fear  that,  through  any  mischance 
or  carelessness,  the  healthy  eye  should  become  aflecteci.  In  deciiling  this 
point,  w^e  must  be  chiefly  guided  by  individual  considerations.  The  compre^ 
should  be  removed  every  day,  in  order  that  the  eye  may  be  washed  and 
cleansed,  during  which  process,  of  course^  the  greatest  care  must  be  taken 
that  no  pus  gets  into  it. 

A  very  interesting  and  imjjortant  fact  has  been  pointed  out  by  Mr.  Law* 
eon,'  viz.,  that  a  preliminary  syndectomy  apjiears  to  render  the  inoculation 
a  safer  proceeding*  for,  the  conjunctiva  and  subconjunctival  tissue  having 
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»  ^'Roy.  Lonrl,  Oplitlr.  Ho^p.  ReportP,"  iv.  p.  18S, 


«  Ibid.,  p.  186. 
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red  froiji  around  the  curnea,  the  inteusity  of  the  inflaminatioa  at 

jioiut  is*  greatly  diminished,  ami  the  cornea  less  apt  to  siirtbr.     In  cases, 

rerefore,  in  which  the  pantius  is  not  very  vascular,  or  docs  n(»t  involve  the 

whole  »>f  tlje  corneal,  and  where*  therefore,  inuculatiuu  might  prove  dangerous, 

it  would  be  advisiihle  t»>  precede  it  by  a  jsyudeetamy,  and  then,  when  the  eye 

hm  quite  recuvered  from  this,  to  employ  inoculation. 

[Meutinn  should  here  be  made  of  those  cases  of  obstinate  pauous  in  which 
iritis  has  supervened.  This  is  usually  of  the  serous  form,  and  exerU  an  in- 
fluence upon  the  continuance  of  the  pannus.  A  e-mail  iridectomy  in  these 
will  sometimes  exert  a  curative  etiect  upon  both  diseajjes  where  other 
ha%'e  failed. — B.] 


^PHLVCTKNULAK  [<;u> jrNCTiVITlS.     HERPES  CONJUNCTIVA. 
PUSTULAR  CONJUNCTIVITLS.^B.) 


The  diseaae  is  generally  ushered  in  by  a  feeling  of  heat  and  itching  in  the 
eyelidfl,  and  a  watery  and  irritable  condition  of  the  eye.  These  ^ymptomfl 
of  irritation  increaHe  until  there  may  be  a  very  consideiiible  amount  of 
photophubia,  lachrymation,and  pain  in  and  arouml  tht*eye  (ciliary  neuralgia). 
The  latter,  however,  h  never  so  severe  when  the  phlyctenuL^e  are  confined  to 
tlie  conjunctiva,  aj?  when  they  also  invade  the  cornea.  There  U  also  more 
or  less  conjunctival  and  aubconjunctivai  injection,  the  degree  and  extent  of 
which  vary  with  the  intensity  and  extent  of  the  disotuse.  Sometimes  the 
injection  h  only  partial  and  confined  to  a  certain  portion  of  the  ocular  con- 
junrtivji.  We  then  notice  a  triangular,  fan-like  bundle  of  conjunctival 
vcaeels,  extending  from  the  retro*tarsai  region  towards  the  edge  of  the 
cornea.  The  base  of  the  triangle  is  turned  towards  the  palpebne,  and  the 
IX  i*  at  the  cornea.  Beneath  the  conjunctival  injection  is  observed  a 
(pcmding  roey  zone  of  subconjunctival  vessels.  At  ihh  spot  there  is 
generally  a  slight  opdematous  swelling  of  the  conjunctiva  (aeroua 
ehemceis).  At  the  ajK-x  of  the  triangle  of  vessels,  one  or  more  small  herjietic 
TMclcB  or  pustules  make  their  appearance,  which  are  semitraua[)arent,  or 
of  a  yellowiBh-white  cohjr,  and  about  the  size  of  a  small  millet-seeil.  They 
ure  eflpeciallj  apt  to  occur  at  the  outer  side  of  the  cornea,  and  are  often 
^^rmmetncal,  being  formetl  at  the  outer  side  of  each  eye.  The  epithelium 
which  covers  the  phlyctenula  is  soon  shed,  leaving  a  small  excoriation  or 
uleer,  which  generally  dwindle*  down  and  becomes  completely  absorbed. 
In  other  cs\ses,  the  ulcer  increases  somewhat  in  si?^  and  depth,  and  its 
contents  become  yellow  ami  opaque ;  but  after  a  time  it  is  coveretl  again  by 
i^pithtdium,  and  its  contents  then  gradually  undergo  absorption.  With  the 
►J  •  of  the  phlyctenula,  the  symptoms  of  irritation  generally  diminish, 

.  hen  the  epithelium  is  shed  and  I  he  coutent.s  of  the  vehicle  escape, 
tlifc  latter  is  being  absorbed  the  vaj^cularity  decrea.ses,  but  at  the  same 
limeJLbe  conjunctiva  may  become  somewhat  swollen,  especially  in  the  retro- 
!gi<m,  and  thij*  is  accompanied  by  a  muco-punilent  discharge  ;  so  that 
in  fact  a  combination  of  catarrhal  and  phlyctt-nulur  conjunctivitia. 
Tbe  affection  may,  huwever,  have  this  mixed  character  from  the  outset. 

If  the  phlyctf'unlic  are  not  confined  to  one  portion  of  the  ocular  con- 
jitnciiva,  but  are  scattered  about  on  various  parts  of  it,  in  perhaps  consider- 
fthki  numbers,  the  vascularity  is  diffuse  and  well  marked.  The  syraptoma 
of  irrilatioD  are  more  pronounccrl,  and  the  ciliary  neuralgia,  lachrymation, 
and  phot4^phobia  greater.  The  latter,  indeed,  is  sometimes  exct^ive  in 
phlyct**nular  conjunctivitis,  more  especially  in  scrofulous  children,  and  is 
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€11  i^uitc  disproportionate  to  the  amount  of  the  vesicles.     The  \ 
aut.*ntly  form  at  the  edge  of  the  corueji,  fiurrtmncling  it  like  a  n 
they  occur  at  th^  iinibus  conjunctiva!,  lying  partly  on  the  corue 
the  conjunctiva.     Very  often  the  affection  appears  siumltuneo 
liuncttVH  and  the  corueft.     The  pustules  somelimea  increase  ci 
mat  and  dejuh.  the  inflaninuuion  extending  to  the  subconjuuc 
pHflf^ritis),  antl   even  perhaps  to  the  su|jerficial  layers  of  di 
e  e<ir responding  portion  of  the  conjunctiva  and  guheonjunetiv 
|ti  ol^en  very  vascular,  and  considerably  thickened  and  swollen, 
llulcH  nppear  siluated  upon  a  prominent  ha^se.     The  va^culiirity 
the  smbconjunrtival  tJivsuei  is  of  a  f>eculiar  dusky,  blui^h-red  ti 
H*ry  emWy  recognized.     This  furm  is  extremely  jirotracted  and 
rempit^s,  m  that  many  nif»nth.s  may  pa,«.s  before  it  is  cured. 
|tulei»  are  very  nuruerouSj  it  ha^  been  termed  pnnum  herpeticu^, 
^^  urtjt/utmis  of  phlyctenular  cnujuuctivitis  is  generally  very 
■Bftjly  if  the  case  h  c«een  early;  if  the  phiyctenuhe  are  few 
I  Ibiiitcd  to  one  portion  of  the  conjunctiva;  if  the  cornea  is  n 
I  there  is  nu  episcleritis.     In  favorable  ca&es,  the  disease  gen 
courtir  in  from  ten  to  iifteen  dayg,  and  disappears  without  le 
ta  bi'hind  it.    -Very  nuld  case«,  in  which  only  one  or  two  sma 
Il»  form  Jicar  the  edge  of  the  cornea  without  nmch  irritability 
|ty  of  till'  I've,  may  even  be  cured  in  five  or  six  days,  dimply 
HtUutinnM  i)t'  calomel,  without  any  other  treatment  whatever. 
Xvv  iif  inutlde  and  tuinoyance  is  the  great  tendency  to  relapses. 
I  lui  thcT  disease  seems  to  be  all  but  cured,  tresh  wymptonia  of 
n*rventv  atul  a  new  crop  of  phlyetenube  appears,     li'  the  di 
mmi'i*  complicated  with  episcleritis,  its  course  may  be  very  obsti 
rtrai'ted* 

^hlyetcnular  conjunctivitis  occurs  by  far  most  frequeotly  amongst 
tcMnlly  tlmHc  of  a  feeble,  scrofulons  habit,  and  of  a  highly  ne; 
dde  t<»nn»erjinient     iStellwag  is  of  oj>inion  that  Incal  irritantls  act 
ciliary  nerves  may  give  rise  to  it;  »».  ibr  instance,  the  prema 
mimive  use  uf  Htrong  tistringcnt  collyna  in  some  cases  of  conju 
|Ut  the  iritability  of  the  eye  iii  still  very  great.     The  irrit-jition 
|»ropagat<'d  frr»ro  other  brunches  of  the  iiftli  to  the  ciliary  nerv 
M  idec/ema,  imfMiigo  of  the  cheek,  the  mucous  membrane  of  the  im 
li^iul,  he  thinkh  that  the  diseai?e  is  of  an  herpetic  nature,  and  henc^ 
ber|ie»  cunjunctivie/'     Some  of  its  varieties  do  not.  however,  b^ 
Huh  lance  tu  licrfics  in  their  course. 

Pho  hvntmad  must  he  especially  directed   to   the  follnwing  pui^ 
kluUh  (he  irritability  of  the  eye,  to  prevent  any  graver  complicati*^' 
lim  the  ab*4uri)tiuri  of  the  pidyctcnuhe,  to  prevent  if  possible  the  oecu 
i      '         ,  and  to  improve  and  strengthen  the  patient'.^  general  healt 
Itouhl  he  washed  with  lukewarm  water,  and  the  crusts  ren 
It  thu  t:iJgeii  of  the  lids.    If  the  latter  are  excoriated,  a  little  simple  c 
priMik  oxide  (d'  mercury  ointment  should  be  applied  to  them.     The 
letlieH  are  to  Ite  applied  to  the  nostrils  if  they  are  excoriated,  or  a  s 
|j|  id'  lint  soaked  in  olive  oil  should  be  inserte<l  into  them.     If  the 
^b   thick  discharge   fntm  the  umsc,  the  inside  nf  the  nostril  shouhW 
HJv  toudied  witfi  a  finely  pointed  crayon  of  nitrate  of  silver.     Liebre  ^ 
iittflv  ri'cinuificncU  the  "  Eau  de  Labarraque  **  in  solution  of  soda  imp 
iih  ('ld<iriiic  |.'}l.s^  for  this  purpose.     If  the  lower  lid  and  cheek 
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Btecher  f<:ir  the  more  accurate  iihlications  u^  to  its  uee^  and  fur  ?h(>will[ 
advantage  of  eniployiug  it  in  considt'nibly  stronger  doses  than  was  formorly 
done.  He  has  more  Intely  suhstiliited  the  yellow  amorphous  oxide  of  mer- 
cury for  the  re<i  oxide,  which  is  in  the  finest  poaaible  state  of  di\'i§ion^  and, 
being  entirely  free  from  any  crystalline  form,  does  not  adhere  l»y  any  fine 
points  to  the  conjunctiva,'  He  u^seg  an  ointment  of  very  conj^lderahle  gtrenjyjth, 
viz.,  half  a  drachm  or  one  drachm  of  the  yellow  oxide  of  mercury  to  an  ounce 
of  lard.*  I  have  generally  Imiiid  that  a  much  weaker  ointment  (gr.  x-xxiv 
to  the  ounce)  was  ec|ually  beueficial,  and  caused  le*s  irritation.  [For  most 
cases  an  ointment  of  the  strength  of  two  or  three  grains  of  the  yellow  oxide 
to  the  drachm  of  vaseline,  is  strong  enough. — -B.]  It  should  be  applied  once 
a  day  with  a  small  brush  to  the  inside  of  the  eyelids,  which,  on  being  closed, 
will  sweep  oil'  the  ointmeot  from  the  bru^h.  Alter  a  few  minutes  it  should 
be  wiped  ofl^  from  the  lids  (between  which  it  becomes  exuded)  with  a  piece 
of  tine  Hnen,  The  ointment  is  e8|>ecially  indicated  when  the  symjitonm  of 
severe  irritation  have  subsided,  but  it  may  even  be  applied  with  advaatage 
in  the  acute  stage,  if  care  be  taken  to  remove  it  completely  from  the  con- 
junctival sac.    It  is  alfio  of  great  benefit  iu  checking  the  tendency  to  relapses 

In  caaefi  in  which  the  phlyctenular  ophthalmia  is  accompanie*!  by  much 
swellUig  of  the  coujuuctiva  and  symptoms  of  catarrhal  conjunctivitis,  Von 
Graefe  has  fouud  much  benefit  from  chlorine  water,  as  it  diminishes  the 
catarrhal  symptomaj  especially  the  swelling,  without  setting  up  too  consider- 
able a  degree  oi'  irritation,  which  is  the  chief  danger  in  employing  the  nitrate 
of  silver  or  any  strong  astringents  in  these  cases.  It  is  also  indicated  in  the 
prominent  ulcers,  accompanied  by  episcleritis,  as  it  considerably  hastens  the 
formation  of  the  epithelial  covering  over  the  ulcer.  Some  touch  the  latter 
with  the  point  of  a  crayon  of  nitrate  of  silver,  but  this  is  not  always  free 
from  risk,  es|>ecially  when  the  ulcer  is  situated  near  the  cornea,  and  the 
chlorine  water  appears  to  act  more  beneficially.  [With  a  finely  pointed 
crayon  of  nitnUe  of  silver,  this  may  be  carefully  done,  and  sometimes  renders 
great  service  in  cutting  short  the  disease.^ — B,] 

It  is  not  advisable  to  apply  blisters  to  the  temple,  as  the  skin  is  often 
extremely  irritable,  and  there  is  frequently  a  great  tendency  to  eczema. 
Great  attention  should  Ue  paid  to  the  constitutional  treatment  of  the  patient 
He  should  be  placed  upon  a  nutritious  and  wholesome  diet,  and  be  allowed 
as  much  exercise  in  the  open  air  as  jrossible.  Cleanliness  nhtaild  lie  strictly 
attended  to,  and  cold  bathing  insisted  upon  if  the  patient  is  not  too  weak. 
Kothing  is  so  injurious  as  to  confine  him  in  the  dark  on  account  of  the  pho- 
tophobia, for  in  this  way  the  eye  will  become  so  sensitive  that  no  light  will 
be  borne.  Children  are  especially  j>rone  to  seek  the  dark,  burying  their 
hetds  in  their  mother's  lap,  or  in  a  sofa  or  bed  in  the  corner  of  the  room, 
aod  only  the  strictest  injunctions  will  make  them  tace  the  light.  They 
should  be  gradually  accustomed  to  it,  their  eyes  being  perhaps  protected  by 
a  shade,  or  a  i>air  of  blue  glasses.  [The  local  application  of  pilocarpine,  in 
the  form  of  a  solutitm  of  the  hydrochlorate,  has  been  recommended  in  these 
ca«es,  but  iL«i  sueoess  has  not  beeo  especially  gratifying — B,] 

The  bowels  should  be  kept  regulated,  and  an  occasional  purge  of  rhubarb 
and  jalap,  or  calomel  and  jalan,  should  be  given,  particularly  in  children. 
If  the  children  are  very  irritubte,  and  Uiere  is  much  pain,  sedatives  ahould 
be  prescribed,  <•.  y.,  small  doees  of  hyoscyamtis,  conium,  or  morphia. 
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'  A 11  J  t»nd  vuhukble  ))(«P5'r>  l»y  Dr.  l^agiuuteeUtT,  on  the  use  of  this  ointment^ 

will  Iml'  fouiiU  in  Um^  "  Ophrhnhou'  Kf«viJw,"  vi4.  ii.  ]l*>  [nrul  in  the  *^  Amcr.  Jourti.  otT 
HmI  8c1,  '  Oct.  I8l.ri,  pp   :»07  mid  5**^]. 
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ittlly  quinine,  are  ofjprreat  benefit.  These  may  be  given 
to  at^fel,  or  also  with  cod-liver  oil.     In  iolkuts  and  young 

cli'  '    U4UUI"  cincbonte  or  the  vinum  ferri  should  bo  administered. 

[T-  iutic  and  prolonged  use  of  eocldiver  oil  in  thetAe  eai9e.s  is  perhara 

til*?  ai^lrt  iiuportant  fiart  of  the  ireatmeut.  Thei*e  cai^es  are  i*o  very  frequently 
of  !$trurtJuii9  origin  that  it  is  wtdl  also  to  combine  with  the  oil  either  the 
i*yrup  i»f  the  imiide  of  iron,  or  the  syrup  of  the  hypophosphiteg  of  lime  and 
magnesia.  In  many  cases  of  puny,  mara«mic  chitdreu,  a  daily  iniinction  of 
out;  or  two  ounces  of  cod-liver  oil  is  a  great  aid  in  building  up  a  satiBfactory 
state  of  health. — B.] 

The  photophobia  otlen  proves  very  obstinate  and  intractable,  but  as  a  rule 
lew  go  than  when  the  cornea  is  also  iui plicated.  This  spasm  of  the  Uda 
( blopharoi^paam  f  xa  a  reflex  neuroBifs,  due  to  an  irritation  of  the  nerves  of  the 

yunctiva  and  cornea^  which  prmJuees  hyperuvtheijia  of  the  orbicularis 
Ic  {vide  blepharntina^ni ).  The  phottiphobiii  dependent  upon  exposure 
of  the  denuded  nerve  fibres  of  the  cornea,  .should,  fia  has  been  recommended 
above,  be  treated  by  the  application  of  a  compress.  As  the  health  of  the 
patient  improves,  and  he  becomes  more  and  more  accuse mied  to  the  light, 
the  photophobia  will  generally  disappear.  In  children,  it  may  be  very  advan- 
tageou§  to  employ  a  remedy  which  I  first  saw  very  successful  in  Von  (Iraefe^a 
hand^,  viz.,  the  dipping  their  heads  under  water,  as  this  breaks  the  circuit  of 
reflex  action  by  the  intense  fright  of  the  child.  This  should » if  neceesaryt 
be  repeated  several  times,  even  at  one  sitting,  until  the  child  o|>eu9  its  eyea 
properly.  I  have  often  seen  surprising  results  from  this  treatment,  when  all 
r  reinedieft  had  failed.  The  head  must,  however,  be  well  dipped  under 
r,  so  thai  mouth,  nose,  and  eyes  are  immersed,  the  child  being  kept  in 
pjeition  for  a  few  seconds,  which  will  efl'cctually  frighten  it. 

In  adults  I  have  also  obtained  much  benetit  in  severe  blepharospasm  from 
the  subcutaneous  injection  of  morphia  in  the  region  of  the  supra-orbital 
n<(»rv€.  The  division  of  this  nerve  will  not  be  necessary  in  tlie  photophobia 
mcooftipanyiiig  phlyctenular  ophthalmia. 


lO.^EXAXTHEMATOUS  [AFFECTIONS  OF  THE  CONJUNrTIVA— B] 


The  eye«^  often  lx?come  affected  in  measles  and  scarlatina.     In  the  milder 
casee  the  ct^njunctiva  becomes  hypericmic,  juid  perhaps  sym|itoms  of  catarrhal 

ijunctivitis  supervene.  Exceptionally,  however,  the  intiammatiou  may 
line  a  more  severe  muco-purulcnt  character,  leading  perhaps  to  perfor- 
Ating  ulcers  of  the  cornea,  prolapise  of  the  iris,  and  anterior  staphyloma  ;  this 
is  more  especially  liable  to  occur  in  children  of  a  weakly,  scrofulous  diathesis. 
Not  unfrequently  the  conjunctivitis  presents  the  phlyctenular  form,  being 
Accompanieil  by  much  photophobia,  lachrymation,  and  general  irritability  of 
the  eye.     Extensive  ulcers  of  the  cornea,  or  iritis,  are  only  of  rare  occurrence. 

In  the  majority  of  cases  the  treatment  need  only  be  very  simple.  The 
ey«*  should  be  guarded  against  the  light,  be  frequently  washed,  so  that  any 
discharge  may  be  cleansed  away,  and  if  there  is  much  hypeneraia  nr  any 
inflammntion  of  the  coujunetiva,  a  mild  astringent  collyrium  of  sulphate  of 
line,  acetate  of  lead,  or  alum  should  be  prescribed.  If  there  is  much  pho- 
tophobia and  lachrymatioo,  together  with  nhlyctenyla?  on  the  conjunctiva  or 
cornea,  atropine  or  belladonna  drops  shouJfl  be  appHetl  to  the  eve,  and  the 
conapound  belladonna  ointment  be  rubl>ed  in  over  the  forehead.  iThe  general 
1th  should  at  the  same  time  be  attended  to. 
aniallpox,  the  eyes  are  apt  to  suffer  in  a  far  more  dangerous  manner, 


for  the  inttanimation  is  not  only  niore  stn'ere,  lint  the  variulous  ptistnleft  ttiftT 
ihrni  on  the  lids»  the  conjunctiva,  and  even  on  the  cornea,  leading  to  grave, 
and  <.»ttc'n  very  dan^^crous  comf)l]eatifnis.  Happily,  since  the  introduction  of 
viiccinatiou.  the  variolous  ophthalmia  is  far  lesjs  (hingerous  than  formerly, 
when  it  led  but  too  frequently  to  destruction  of  the  sight. 

If  a  considerable  number  f>f  pustules  form  on  the  eyelids,  the  swelling 
of  the  latter  is^  ollen  so  great  that  it  is  ini possible  to  open  the  eye.  The}* 
are  alao  apt  to  form  at  the  v«  ry  e<lge  of  the  Jitl  between  the  eyelashes^  and 
otlen  destroy  the  hair-buliji;,  thus  producin^j:  pt^rhaps  permaneut  loss  of  the 
eyelashes  ( madarosis).  If  they  are  sitinited  ou  the  pal[iebral  conjunctiva 
near  the  ed^e  of  the  eyelid,  they  nmy  oblittirute  the  openings  of  the  Meibt*- 
raian  f^laufls,  and  cause  a  stoppage  and  alteration  in  their  secretions;  or  the 
growth  and  arrangement  of  the  lashe*  nuiy  become  aHected,  and  diBtichiasis 
or  trichiasis  be  produced.  If  the  pustules  form  on  the  limbus  conjunctivae, 
they  are  chiefly  dangerous  inaamuch  as  they  raay  extend  to  the  cornea. 
The  very  prevalent  opininn  that  variolous  pustules  ofkeu  form  on  the  con- 
junctiva and  the  cornea,  during  the  eruptive  stage,  has  been  distinctly  denied 
by  Drs.  Gregory  and  iMarson,  The  latter  eis[)eoially  maintains  most  strongly 
that  no  pustules  form  i»n  the  eye.  The  conjunctival  inilatnnintion  met  with 
in  sinall[Jox  may  assume  the  catarrhal,  muco-purulent,  or  phlyctenular 
character.  The  latter  is  |»erhaps  the  m<:)st  common.  The  eyelids  and  lach- 
rymal apparatus  are  often  atlected,  and  this  frequently  gives  rise  to  very 
obstinate  and  troublesome  com[)lications.  But  the  eye  may  become  impli- 
cated at  a  later  stuge  of  the  disease,  when  the  scales  have  fallen  off  from  the 
pustules.  Hence  this  has  been  termed  by  some  writers,  "secondary  variolous 
ophthalnua/^  Mackenzie  mentiotjs  that  he  has  often  seen  buth  central 
aoscess  of  the  cfuneii  and  ony.K  at  its  lower  edge  produced,  after  the  general 
eru})tion  has  completely  gone.  Although  this  mostly  occurs  about  the  twelfth 
day,  he  sttitea  that  it  may  even  take  place  five  or  six  weeks  after  the  patient 
has  recovered  from  the  primary  disease.  At  iii*st  an  infiitrntion  of  the  cornea 
occurs,  which  generally  soon  passes  over  into  an  ulcer,  and  this,  increasing 
in  circumterence  and  depth,  nmy  periorate  the  cornea,  [iroducing  prolapse  of 
the  iris  or  partial  staphyloma.  If  several  such  inliltrations  should  coalesce, 
a  large  ulcer  or  abscess  will  be  formed,  giving  rise  to  an  extensive  leucoma, 
even  if  the  cornea  does  not  perforate.  8hoidd  the  whole  cornea  be  destroyed 
by  suppuration,  a  complete  st4iphyloma  will  be  the  result.  Again,  the  inflam- 
mation may  attack  the  other  structures  of  the  eye^aud  tlie  latter  be  lost  from 
panophthalmitis. 

The  trenfinent  should  be  nuieh  the  same  ns  that  recommended  for  the  con- 
junctivitis  of  measles  and  scarlatina.  In  order  to  prevent  the  fonnution  of 
pustules  on  the  eyelids,  glycerine,  olive  oil,  or  unsceuted  cold  cream  should 
be  freely  rubbed  over  them  three  or  four  times  daily.  Mackenzie  recom- 
mends that  two  or  three  leeches  should  be  applied  tn  the  temples,  or  behind 
the  ears.  The  general  health  should  be  kept  up  by  tonics,  and  the  bowels 
pro[»erly  attended  to.  If  pustules  form  on  the  lids  or  conjunctiva,  they 
should  be  pricked  and  emptied  of  their  contents.  If  the  cornea  becomes 
implicated,  and  perfijratiou  is  threatened,  this  must  be  treated  according  to 
the  rules  laid  down  in  the  treatment  of  ulcers  (*f  the  cornea. 

[In  eczema  of  the  scalp  and  face,  especially  in  the  ba<l  cases  w*hich  are  90 
frequent  among  the  infants  and  young  chihlren  of  the  poor,  a  very  severe 
conjunctivitis  of  the  phlyctenular  and  catarrhal  ty|)6  is  a  very  common 
accompaniment  of  the  skin  disease.  The  eyes  are  tightly  clo.se-d  by  dried 
crusts,  and  wdieu  these  are  washed  away,  and  the  lids  opened,  a  quantity  of 
m«co-pU8  exudes*     When  this  has  been  removed,  we  often  find  pustules  in 
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(d    not   infrequently    on    the   cornea.      Cleaiiline^   an<3 

mtropinn  arc  the  main  reliance  m  local  means  of  cure,  whih^  the  eczema  is  to 

trarrfully  lookeH  after.     Thiiu^i^h   these  cjises  are  iisuttlly  cured  withnui 

\y  wnnw?  rf'**ult  than  a  macula  on  the  cornea,  yet  the  corneal  infiltration 

MUt  I*  rforation  and  proiaj>8e  of  the  iris  with  it**  consequeoces.^ — B,] 

tn  »  -of  the  face,  the  conjunctiva  ia  often  afleeted^  and  this  is 

a^oompBtiitftl  by  very  great  swelling  of  the  eyelids.     The  cornea  becomes 

but  BeMoiu  i in  | *[\ ca ted . 
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f^yn.  Xerosis  conjunctiva?,  Xeroma. — B,] 

1ji  this  condition,  the  conjunctiva  is  thickened,  dry,  and  of  a  dusky-red 
color,  itM  epithelial  surface  being  rougli  and  scaly.  If  the  affection  exists  to 
a  considerable  extent,  both  the  palpebral  and  ocular  conjunctiva  assume  a 
dirty,  grayish-white  ajjpearance,  and  become  rough,  dry,  and  cuticular. 
This  condition  is  due  to  atrophy  of  (tie  conjunctiva,  subeonjunctival  tissue, 
and  even  of  the  tarsus,  all  of  which  undergo  cicatricial  changes,  the  nature 
uf  which  hai*  been  already  mentiyned  under  the  head  of  granular  ophlhalniia. 
The  werreting  apparatus  of  the  conjunctiva  is  more  or  less  destroyed^and  this 
tuetnbrane  a^umes  more  the  character  of  the  cutif^.  On  account  of  lhi«  dis- 
turbance in  the  secretions  of  the  eye,  the  latter  appears  dry,  and  the  paljent 
ex[>erieijcc^  a  most  annoying  sensation  of  heat,  dryness,  and  ^tiffuei^  in  the 
eves,  and  the  puncta  are  generally  much  contracted,  ur  even  obliterated. 
The  {Semilunar  fold  is  hardly  apparent.  There  is,  moreover,  always  more  or 
le88  jiosterior  syrablepharon,  sw>  that  the  hollow  in  the  retro-tarsal  region  is 
ohtt  Cera  ted,  and  the  palpebral  conjunctiva  paff^ges  abruptly  on  to  the  eyeball. 
Sometimes  small  fnena  exist  between  the  lid  and  the  globe.  During  the 
roovemrnts  of  the  eye,  the  ocular  conjunctiva  is  thrown  int*^  small  concentric 
"  'ds  round  the  cornea.     The  latter  is  generally  opaque,  often  very  consider- 

*y  m  :  the  opacity  assuming  i^erhaps  the  character  of  pannus,  and  extending 
5vcr  the  greater  portion,  or  even  the  whole,  of  the  eoruea.     The  surface  of 

0  rrni«»n  is  generally  rough  and  uneven,  and  it^  sensibility,  as  well  as  that 
of  ijunctiva,  iM  greatlv  impaired,  so  that  mechanical  irritants,  dust, 
di  u  Iw^dics,  etc,  are  liarrlly  felt,  and  excite  little  or  no  irritatiuih 

.'(almia  is  generally  caused  by  long-continued  and  severe  inflam- 
noM  ihe  conjunctiva,  more  especially  by  the  chronic  difluse  granular 

opbtbainiia,  which  is  so  apt  to  give  rise  to  extensive  atrt>phy  and  cicatrices 
ai'  the  ounjunctiva  and  tarsus.  It  may  also  arise  after  diphtheritic  conjunc- 
lifitis,  or  be  produced  by  injuries  to  the  conjunctiva,  from  strong  acids, 
liiiie,  etc.,  and  the  excessive  and  long-continued  use  of  strong  caustics,  njore 
e»]>ecially  the  nitrate  of  silver.  In  the  latter  case,  we  find  not  only  that  the 
pftlpf^bral  and  orular  conjunctiva  have  become  dry  and  cuticular,  but  that 
they  an'  very  nmrkedly  discolored,  being  of  a  dirty,  olive-green  tint,  which 
is  '  iv  unsightly, 

1  iy,  no  treatment  is  of  much  avail.  We  can  only  endeavor  to 
re !  dryness  of  the  eye,  due  to  the  absence  of  its  normal  secretions, 
b>  lent  use  of  gome  bland  fluid  employed  as  a  collyrium.  I  have 
foi  answ*er  far  better  than  any  other,  which  has  been  also  strongly 
rv'  i'd  by  Von  Graefe.  Benefit  is  also  sometimes  experienced  from 
Cbe  080  of  glycerine,  which  was  first  proposed  by  Mr.  Taylor.  The  eflect  of 
iheie  applications  is  to  sotlen  and  wash  away  tiie  hardened  epithelial  .^eales. 
and  sometimes  perceptibly  to  clear  the  opacity  of  the  cornea. 
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[Clinieally»  it  is  possible  to  recognize  two  forms  of  xerosis,  the  epithelial 
iimi  the  parenchymatoud,  though  the  latter  is  by  far  the  more  common.  The 
former  i?^  the  more  amenable  to  treatraent,  and  8aemisch  affirms  that  a  com- 
plete restoration  to  the  uonnal  fumlition  uf  the  cunjunctiva  results.  This 
condition  is  probably  what  existed  in  the  ciM^es  uf  cholera  patients  described 
by  Vuii  (iraefe.  The  parenchyaiatous  form  h  alnuM  certainly  de.struftive 
of  vision,  owing  to  the  cornea  being  iuv<ilve<L  Perhaps  the  be^t  rt?sults  in 
the  way  lyf  treatment,  in  addition  to  the  bhiod  collyria^  have  been  obtained 
from  the  long-continued  use  of  moist  heat  and  the  protective  bandage.  Re- 
cently, attempt^!  have  been  made  to  replace  the  atrophied  conjunctiva  by 
transplantation  of  healthy  mucous  membrane  taken  from  the  conjunctiva  of 
a  rabbit.  Wt>lt!'  was  the  first  to  propose  this,  and  a  liill  account  of  his 
method  may  be  found  in  the  **  Anuales  d'Oculistique/'  Ixix.  and  Ixx.  Since 
then  a  number  of  others  have  attemptetl  the  same  procedure,  among  tbem 
De  Wecker,  who  is  somewhat  enthusiastic  upon  the  subject.  (See  Masselon's 
**Releve  Statistic ue,"  Paris,  1874.;  The  results^  when  viewed  fairly,  have 
not  been  very  satisfactory. — B.] 


12.— PTERTiilTM 


This  affisctloD  is  due  to  hypertrophy  of  the  conjunctival  and  subconjuiio- 
tival  tissue,  showing  here  and  there  tendinous  or  6brillar  expansions.  The 
elevated  portion  ot  the  conjunctiva  is  traversed  by  numerous  bloodvessels, 
which  run  a  horizontal  course.  If  the  vascularity  is  but  slight,  and  the 
hrpertrophy  of  the  tissue  but  inconsiderable,  it  is  termed  pterygium  tenue 
[i^ig.  66] ;  whereas,  if  the  thickening  is  excessive  ajid  the  development  of 
bloodvessels  great,  so  that  it  looks  like  a  well-marked  red  elevation — some- 
what rt^ombling  a  muscle — it   i>  trailed  ^ti^rumnm  crasiftim  [Fig.  67].     It  is 


[Fig,  m. 
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in  shape,  having  it^  base,  which  is  ofleii 
lunar  or  rHrwtj^sal  fold,  and  its  apex  towi 
ekie  up  to  the  edge  of  the  latter  and  stop 
Aori  to^t  at  tlis  limbos  ooojoiictiTie ;  tn  other  eaets  it  passes  beyond  this, 
ail  «  more  or  less  on  to  th<>  eomea*  even  reaching,  perhaps,  to  the 

«^,._  .  „:  very  seldom  exteodioii:  berood  the  latter.     It*  apex  is  gvoerallj 
nut  very  araie'or  pointed,  but  rather  romided  off  ar  indented.     The  portion 
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cornea  looks  tendinous  rather  than  vaj^culftr,  or  is  made  up 
of  loose  cooneetivo  lits^ue  like  that  on  the  sclerotic.  It  niuv  be  so  iuperficial 
as  to  be  readily  shaved  off,  or  it  may  extend  deeper  into  the  substance  of  the 
eomea.  a^o  that,  when  it  is  rem<»ved,  an  irregular  bulh>w  or  ilirrovv  is  left 
Ix^hiud.  The  pterygium  is  mostly  but  loosely  connected  with  the  sclerotic 
nnd  cornea,  and  with  a  pair  of  forceps  it  can  readily  be  lifted  up  in  a  fold. 
But  if  the  tendinous  baudg  in  its  conjunctival  portion  are  considerable  and 
dense,  this  laxity  is  a  i;ooil  deal  impaired  and  the  elevatiuu  is  rather  tense 
and  stretcht^d,  thus  impelling  the  movements  of  the  eyeball  to  a  certain 
extent,  which  gives  rise  to  a  sensation  of  tightness  or  dragging  when  the  eye 
is  movecL  The  pter\^gium  is  most  frequently  met  with  at  the  inner  angle  of 
the  eye,  corresponding  to  the  f^ituation  of  the  internal  rectus  muscle.  It  is 
occasionally  symmetrical  in  the  two  eyes.  It  is  less  frequently  seen  at  the 
oiit€r  angle^  and  still  less  upwards  or  downwards.  In  some  rare  cases,  two 
or  even  more  have  formed  on  the  same  eye.  It  occurs  in  adults,  but  is  most 
fiwjuently  seen  in  fiersons  beyond  middle  age»  and  very  rarely  in  children. 

The  came/i  of  pterygium  are  ollen  soniewliat  obscure  and  uncertain,  as  its 
formation  is  generally  very  slow  and  gradual.  There  can  be  no  doubt  that 
long  and  constant  exposure  to  heat,  glare,  wind,  dust,  and  chemical  irritants 
mav  produc-e  it,  bv  setting  up  a  state  of  chronic  irritation  of  the  conjunctiva, 
which  gradually  lead^  to  a  thickening  and  hypertrophy  of  this  membrane 
and  of  tlie  subconjunctival  tissue.  This  occurs  particularly  in  situations  w  hich 
are  specially  ex[K}sed  to  these  influences,  namely,  at  the  inner  and  outer 
ftll^lo  of  the  cornea,  which  lie  in  the  palpebral  aperture,  and  are  unf^ro- 
I6cl*d  by  the  lids,  I  have  trequently  met  with  this  aiteetion  in  persons  who 
huve  long  reside<l  in  hot  climates,  especially  in  several  natives  of  the  West 
Indies,  and  this  agrees  with  the  experience  of  other  observers.  Pterv'gium 
may  also  be  produced  by  phlyctenular  and  even  catarrhal  ophthalmia* 

Arlt'  has,  1  think,  offered  by  far  the  most  reasonable  and  probable  ex- 
planation of  the  formation  of  pterygium  in  many  cases.  He  thinks  that  it 
ts  frequently  pn)duced  in  the  following  manner:  If  a  superficial  ulcer  or 
abrasion  (due  perhaps  to  some  chemical  or  mechanical  injury)  exists  at  the 
very  edge  of  the  cornea,  the  conjunctiva  near  it,  parttcuhirly  if  it  be  some- 
what excoriated  and  relaxed,  as  is  often  the  case  in  old  people,  falls  against 
it,  and  l)ec<.«mes  atlherent  to  the  ulcer,  being  at  the  same  time  dragged  some* 
what  toward  it.  This  is  always  accompanied  by  a  certain  degree  of  irritation 
and  eerous  infiltration  of  the  conjunctiva,  which,  on  the  serum  becoming 
abacirbed.  causes  a  certain  amount  of  contraction  and  dragging  of  the  mem- 
brane. Should  the  external  irritants  continue  to  act  upon  the  eye,  we  can 
eaaily  understand  how  this  condition  h  not  only  maintained  but  increaaed 
ID  extent,  the  conjunctiva  being  gradually  more  and  more  dragged  u|mn  and 
involved  in  the  proeefis.  Hasnerlias  more  lately  pointed  out  that  the  eon- 
niH-tiou  between  the  conjunctiva  and  subconjunctival  tissue  at  the  limbus 
ctmjunciivH?  is  often  relaxed,  more  especially  in  aged  persons,  and  that  this 
forma  a  frequent  predisjK>fting  cause  of  pterygium.  A  simple  hyi)ertrophy 
of  the  tissue  may  then  suffice  to  draw  up  the  neighboring  conjunctiva,  but 
will,  nf  course,  be  much  more  likely  to  occur  if  an  ulcer  or  excoriation 
rmed,  for,  during  the  cicatrization  the  conjunctiva  will  be  more  or  lesei^ 
pgnl  upon.  The  pter^'giura  is  often  but  of  slight  extent,  and  may  in- 
but  very  slowly,  remaining  indeed  almost  stationary  for  a  length  of 
time,  and  without  perhaps  encroaching  upon  the  cornea,     fn  other  cases  its 


^  '^*Die  Krjinkhritcn  dcs  Aiigups/'  185*^,  1,  p.  1(K>. 
*  *'CliDi«;iil  OhM'rvutioDi*,"  rmg^it*,  18^55, 
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course  is  more  rapid,  ttiid  it  may  extend  quite  to  the  centre  of  the  coriu 
thus  more  or  less  affecting  the  sight  and  impttiring  the  movements  of  the  eye. 
Even  if  the  pterygium  is  in  such  cases  removed,  some  opacity  of  the  cornea 
will  remiiin,  so  that  it  may  be  necessary  to  make  an  artificial  pupil. 

[There  luay  be  absolutely  no  signs  of  any  ulcerative  ac;tiou  in  the  cornea. 
Microscopical  examination  of  some  ca^es  hasj  proved,  on  the  authority  of 
Schweigger,  that  the  apex  of  the  pterygium  wliich  is  upon  the  cornea  ia 
covered  by  epithelium,  not  ouly  on  iti?  anterior,  but  also  on  its  pasterior  or 
adhering  surface.  With  this  there  is  als<i  a  folding  in  of  the  tissue  along 
the  sides  of  the  apex.  Arlt  has  !?ho\vn  that  the  growth  of  the  pterygium 
forward  is  info  the  substance  of  the  cornea,  beneath  the  epithelial  fayere, 
instead  of  over  them,  Poucet  has  advanced  the  singular  the^^ry  that  ptery- 
gium is  a  parasitic  conjuncti%^al  sclerosis,  but  holds  that  the  theory  of  a 
primitive  ulcer  is  absolutely  necessary  for  the  d^but  of  the  affection.  Ac- 
cording to  his  theory,  beneiith  the  conjunctival  growth  are  the  paraflitie 
vibrionei*,  which  he  describes  as  the  sole  cause  of  the  slow,  onward  march  of 
the  pterygium.  This  onward  progresa  he  calls  "microbiotic  ulceration," 
Singularly  enough,  howev^er,  he  states  that  in  cases  where  the  pterygium 
has  recurred  aller  removal,  few  or  no  nncrobta  have  been  found. — B.] 

If  the  pterygium  is  but  small,  and  is  chiefly  confined  to  the  sclerotic, 
benefit  is  often  denve<l  from  the  appliwition  of  astringent  c<illyria,  such  as 
the  sulphate  of  copper  or  zinc,  the  vinora  opii,  or  even  the  nitrate  of  silver, 
more  especially  if  there  is  any  catarrhal  ophthalmia.  The  application  of 
the  powdered  acetate  of  lead  (as  recommended  in  granular  ophthalmia)  has 
also  been  advocated  (Deconde).  But  if  the  disease  is  considerable,  so  that 
it  annoys  the  patient  during  the  movements  of  the  eye,  or  if  from  its  pt)sition 
on  the  cornea  the  sight  is  aifected,  these  remedies  will  not  suffice,  and  we 
must  have  recourse  to  operative  treatment  [As  the  tendency  of  the  ptery- 
gium when  once  it  has  encroached  upon  the  cornea,  is  to  grow  over  the 
cornea  toward  the  centre,  it  is  better  to  remove  it  at  once,  before  it  has 
covered  the  space  in  front  of  the  pupil,  as  it  always  leaves  an  opacity  behind 
it — B.]  Unfortunately,  this  is  not  always  so  successful  ad  we  could  desire, 
for,  if  the  pterygium  encroaches  much  on  the  cornea,  an  extensive  opacity 
will  be  left ;  and,  if  the  base  of  the  pterygium  is  large,  the  loss  of  substance 
will  be  considerable,  and  the  resulting  cicatrix  will  be  dense,  tendinous,  and 
more  or  less  prominent,  giving  rise  to  what  has  been  terme<J  "secondary 
pterygium/'  which  may  even  necessitate  a  further  o|>eration.  This  ia  espe- 
cially apt  to  occur  if  excision  has  been  performed,  and  the  wound  has  been 
made  triangular  in  shape. 

Numerous  m<xles  of  operating  for  pterygium  have  been  advocated,  but  I 
sliall  confine  myself  to  the  description  of  the  three  following,  vix*:  1,  Ex- 
cision ;  2.  Transplantation :  X  Ligature.  '  Of  these,  I  have  found  the  traaa- 
plantation  the  most  successful. 

tr  Excision. — This  operation  is  to  be  performed  in  the  following  maimer: 
Th«  patient  having  been  placed  under  the  influence  of  an  anaesthetic  and  the 
eyelids  kept  apart  by  tlie  spring  sjieculum,  the  operator  seizes  the  pterygium 
with  n  pnir  of  finely  toothed  forcep^.  an«l,  raising  it  up,  carefully  abseiaes 
th^  ither  with  a  cataract-knife  or  a  pair  of  curved  aciasora. 

"iV  i  iiii   has  been  removed  fri>m  the  cornea,  its  coDJunctival 

portion  is  uy  be  excised  up  to  about  one  and  a  half  or  two  lines  from  the 
*di:i'  uf  lh»j  cornea.     The  lines  of  incision  should  run  along  the  upper  and 
f  the  pterygium  for  the  desired  extent,  and  should  then  ne  made 

..c  toward  each  other,  so  that  the  wound  may  not  aasume  a  tri- 

tar  but  a  rhomboidal  shape.    The  hypertrophied  tiasue  having  been 
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V  removea,  ui©  edges  of  the  conjunctival  wound  are  to  he  accu* 
}ihi  together  bj  two  or  three  fine  sutures.  As  the  edges  of  the 
iiou  arc  Rpt  to  he  goniewhat  uneven  and  ra^;^ed  from  the  irregular 
dragging  of  the  conjunctiva  into  the  pterygium,  I  have  found  it  advanta- 
goous  to  pa&ft  the  Ihreadft  through  the  conjunctiva  prior  to  tlie  excifiion,  so 
•a  to  emDracf  the  pterygium  to  the  clesired  extent,  and  tht^n  to  make  the 
U]cisiaQ&  within  the  liiu*»  oi' the  sutures,  which  will  be  a  guide  to  the  operator 
aud  enable  him  to  render  them  more  straight  and  evrn.  The  sugirc-ation  of 
making  the  wound  rhomboidal,  instead  of  triangular,  is  duu  to  Arlt.  The 
chief  ad vautiigc  of  this  is,  that  its  edges  can  thus  be  made  to  tit  more  neatly 
and  doetely  together,  that  it  yields  a  more  even  and  straighter  line  ol'  adhe- 
Biuu,  and  that  the  tendency  to  the  formation  of  a  thick,  prominent  cicatrix 
id  thu»  greatly  tliniinished;  whereas,  if  the  wound  is  made  triangular^  the 
mngles  uf  the  base  of  the  triangle  become  puckered  and  projecting  when  the 
edget  are  united  by  sutures,  an<l  the  central  portion  of  the  ba^je  is  apt  to  be 
drawn  toward  the  cornea,  thus  increasing  the  tendency  to  a  prominent 
cicatrix. 

It  is  not  necessary,  nor  indeed  desirable,  to  remove  the  pterygium  as  far 
the  semilunar  or  retro-tar^al  fold,  for  the  exteiit  mentioned  above  will 
geoerAlly  suffice.  Paganstecher^  does  not  excise  the  pterygium,  but,  having 
Mparatcfl  it  from  the  cornea  and  the  eclerotic  to  the  required  extent,  he 
iitnply  turns  it  back,  and  brings  the  edges  of  the  wound  together  by  sutures. 
The  pterygium  soon  shrinkii,  dwindles  down,  and  gradually  disappears  al- 
tiDgetner. 

2,  Tntnsp1antation»  which  is  chiefly  applicable  when  the  pterygium  la  very 
large,  was  nr»t  introduced  by  Desmarres,^  He  detaches  the  pterygium  from 
the  cornea  and  sclerotic  quite  up  to  the  base,  and  then  turns  it  back  towards 
the  noae.     He  next  makes  an  incision  in  the  conjunctiva  near  and  parallel 

the  lower  edge  of  the  cornea,  and  aufficiently  large  to  receive  the  ptery- 
m;  the  latter  ia  then  inserted  into  the  incieion  and  retained  in  this  posi- 
"Bon  by  a  few  j<utures.  The  chief  advantages  of  tliis  proceeding  are,  that  the 
ooujunctivn  is  preserved,  that  the  pterygiuui  soon  shrinks  in  its  new  gitualion, 
ancl  that  there  is  far  leaa  chance  of  recurrence  than  when  excision  is  prac- 
tt^r^ti.  To  avoid  the  prominence  produced  by  the  traufsjiluntation  of  a  large 
pt  '  practises  the  following  modification  <*f  Dt^smarres' o|M?ra- 

ti«  ^  'tefl  off  the  corneal  portion  of  the  pterygium,  he  makes 

two  curved  incisions,  running  from  the  npper  and  lower  borders  of  the  base 
of  the  pterygium  towards  the  eorreapctnding  retro-tarsal  fold.  He  then  ex- 
ciece  the  corneal  part  of  the  pterygium,  and,  with  a  pair  of  straight  Bcisaors, 
divide*  the  remaining  portion  by  a  horizontal  incision.  Next,  a  small  square 
dap  of  conjunctiva  is  to  be  dissected  off  from  the  subjacent  tissue  above  and 
below  the  wound,  bo  as  to  cover  the  latter.  The  contraction  produced  by 
this  causes  the  curve<i  incisions  to  gape  sufficiently  to  receive  the  horizontal 
halves  of  the  pterygium,  which  are  to  be  fastened  in  these  incisions!  by  sutures. 
The  line  of  jumiiun  of  the  conjunctival  flaj)®  is  also  to  be  unite<l  by  a  couple 
of  sutures. 

3,  The  ingenious  operation  by  ligature  was  suggested  by  Szokalski.*  A 
couple  of  small  needles  having  been  armed  with  the  ends  of  a  fine  silk 
threafl,  the  operator,  lifting  up  the  pterygium  with  a  pair  of  forcef>s,  inserts 

needle  at  its  upper  edge,  near  the  cornea,  and  passing  it  beneath  the 


•  KlinUche  B«olmt!btungt*n,"'  18(11,  15. 
'MaUdiiM  des  Ymx,'*  %  160. 
•  **AxQh,  f,  Physiul-Heilkuiidv,*'  1845,  2. 


•  ^'A-  r  O     •  14,  1,  2fi7 
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pterygium,  brings  it  out  at  the  lower  edge.  (Fig.  68.)  The  other  needle  ijs 
then  passed  in  tbe  ^ame  manner  beneath  the  pterygium,  near  ite  ba^e.  The 
needles  are  next  cut  loage,  and  the  ligature  will  coneequenttj  be  divided  into 
three  portions,  viz.,  an  outer,  an  inner^  and  a  central  one.  The  ends  of  the 
inner  thread  are  then  to  be  firmly  iie<l,  so  as  to  tightly  embrace  this  portion 
of  the  pterygium,  then  the  enda  of  the  outer  thread  are  to  be  united,  and 
finally,  the  two  end*  of  the  central  ligature,  which  lie  at  the  lower  edge  of 
the  pterygium,  are  to  be  firmly  tied.  The  ends  of  the  ligatures  may  be 
snipped  off,  or  fastened  to  the  cheeks  by  strips  of  adhesive  plaster.  At  the 
end  of  four  days,  the  strangulated  portion  of  the  pterygium  may  generally 

Fig.  68. 


After  Stellwftg  vun  C»rioo, 

be  easily  removed  with  a  i>air  of  forceps.     The  afl*ectiozi  is  said  never 
recur  after  this  operation, 

[Galea54>w8ki  adviaes  operating  on  pterygium  by  the  method  of  turning  the 
growth  upon  its  base.  The  apex  of  the  growth  is  sei:£e<l  with  the  forceps, 
separated  very  carefully  from  its  corneal  adhesions,  and  then  carefully  dis- 
sected up  to  its  base.  When  the  pterygium  is  free  through  nut  its  entire 
lengthy  he  takes  a  tliread,  armed  at  each  end  with  a  curved  needle,  and 
pierce*!^  the  apex  with  both  needles,  so  as  to  include  it  m  a  small  lixip.  Then 
turning  the  needles  inward,  he  brings  them  out  at  the  base  of  the  growth, 
one  near  the  upper  and  the  other  near  the  lower  nmrgiu.  The  two  ends  are 
then  tietl  in  a  tight  knot,  and  thus  the  apex  of  the  pterygium  is  turned  in- 
ward towards  the  base,  and  the  latter  is  straugulated  by  the  knot.  The 
pterygium,  abandoned  to  itself,  atniphies,  and  the  ligature  is  left  to  ulcerate 
iln  way  out.  Lotions  of  a  carbolic  acid  solution  arc  employed  several  times 
A  <lttv,  i*<yr  Uie  purpose  of  destroying  any  niicrobia  that  may  be  present.^ — B.] 

Wr  must  not  confound  a  little  yellow  sfKit  near  the  cornea  ( Pinguecula  or 
ptervgiun*  piugue)  with  true  pterygium.  It  often  appears  on  the  conjunctiva 
of  elderly  persons,  near  the  edge  uf  the  cornea,  in  the  form  of  a  small  yellow 
elevation.  It  is  not  of  a  fatty  nature,  but  is  due  to  hypertrophy  of  the  sub- 
coniunctiviU  tissue,  accompanied  by  thickening  of  the  enithelium*  It  but 
seldom  cttUJ«es  any  ijiconvenience;  should  it  do  so,  it  may  be  snipped  off  with 
ft  pair  of  scissors. 
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tills  affectioQ  there  cxii*t»  an  mlhesitiu  betwer.n  the  conjunctiva  of  the 
1  nod  that  of  the  eyebull.  Tliis  fnuouTn  may  be  extensive,  and  uearJy 
uii*  wbole  length  of  the  palpebral  conjunctiva  (uf  one  or  both  Jids)  be  aa- 
l»erent  to  the  t>pposite  ?surfaee  of  the  globe,  producing  a  con^iiderable  Hmita- 
tion  nf  the  movenientj?  of  the  eyeball ;  or  the  adhesion  may  be  very  limited, 
90  tbtit  only  a  narrow  bridle  exLst:^,  In  the  latter  case,  there  may  be  simply 
a  sniftU  V»ndge  of  conjunctiva  mussing  from  the  lid  to  the  eyeball,  readily 
permitting  the  passage  of  a  prooe  beneath  it;  01%  the  adhesion  may  include 
a  p^^rtion  of  the  retni-tan^al  fold,  in  which  case  no  pai»sage  would  exist.  In 
some  cnses,  wc  have  a  cf»mbination  of  the  two,  the  probe  pa^ssing  only  part 
of  the  way.  If  the  palji^ebral  conjuoctiva  adheres  to  the  cornea,  it  had  beea 
Jjermed  "symblepharon  cum  cornea"  [Fig.  69],  and  it  then  assumes  some- 
rhat  the  character  and  appearance  of  a  pterygiunu     The  most  frequent 

luses  of  syniblepharon  are  injuries  from  red-hot  metal,  molten  lead,  strong 
ftcidfly  or  quicklime,  or  from  gunpowder  exploding  near  the  eyes.  These 
prrnluce  more  or  less  extensive  sluughiug  and  excoriation  of  the  conjunctiva 
of  the  lid  and  eyeball,  granuhitiony  form,  and  the  oppoalte  excoriated  sur- 
fftCtt  becoDie  firmly  united*  If  these  adhesions  are  but  of  limited  extent,  the 
eonttant  movements  of  the  eyeball  will  grad- 
ually aitretch  them,  until  the  fr^na  become 
|>erhapi;$  considerably  elongated.  Wounds 
penetrating  through  the  eyelids  into  the 
globe  may  also  produce  symblcpharon.  It 
is  but  seldom  due  to  ulceiiitious  or  pustules 
BccontpQDving  non-traumatic  intlamniation 
cif  the  conjunctiva. 

The  effect  which  an  operation  will  have 
in  the  cure  of  a  syniblepharon  will  depend 
ehie0y  upon  the  extent  of  the  latter.  If  it 
»  very  considerable,  embracing  the  retro- 
tareal  fold,  and  producing  a  close  adhesion 
between  the  lid  and  the  eyeball,  but  little 
good  can  .  be  done  by  an  operation. 

The  most  ;  cases  are  those  in  which 

a  narrow  band  pattses  like  a  bridge  from  the  palpebral  to  the  ocular  conjunc- 
tiva. 30  til  tit  n  jintfjc  can  be  freely  inserted  beneath  it.  But  even  those  cases 
ill  iun  passes  to  the  retro-tarsal  fold  may  sometimes  be  much 

ui  ^  iiium  is  but  small     If  one  or  two  narrow  membranoua 

baudi  ex'm,  they  shouhl  be  put  on  the  stretch  and  divided  clo^  to  l^ie  globe, 
and  rpuuioo  should^  if  possible,  be  prevented  by  frequently  passing  a  probe, 
di|jpe<1  iti  a  little  oil  or  glycerine,  between  the  raw  surfaces;  or,  these  may 
be  touched  lightly  with  a  crayon  of  nitrate  of  silver,  in  order  that  an  eschar 
may  be  formed,  and  adhesion  prevented. 

vVb^p  the  adhcjsion  is  more  extensive,  a  simple  division  of  the  frgenura 
will  not  suffice,  for  the  raw  surfaces  will  be  so  considerable  in  size,  that  they 
are  sure  to  reunite,  for,  as  they  contract  during  granulation,  the  opposing 
9urfntv^  will  be  again  drawn  towards  each  other.  Many  of  these  cases  ap- 
p  very  well  at  first,  but,  after  a  time,  a  relapse  genendly  occurs,  so 

til  V  ihey  arc  hardly,  if  at  all,  improved  bv  the  operation.     In  order 

to  pr«veiit  this  reunion  of  the  raw  surfaces,  it  has  long  been  proposed  to 
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tbe  lid  and  eveball- 


mterpofie  a  small  nhkld  of  »^lass,  horu,  or  ivory  belv 
This  has  often  been  triud,  but  has  {ihuost  always  iiiUed,  except  where  the 
fnena  are  very  narrow,  for  as  the  wound  cicatrizes,  the  mrts  in  its  vicinity 
contract,  and  thus  graiJuuUy  ]>iu'ih  out  the  shield.  Mr,  Wordsworth^  nses  a 
glass  mask,  instead  of  a  metal  shield.  It  is  a  glass  shell,  like  an  artificial 
eye,  having  a  central  aperture  for  the  cornea.  He  has  fountl  it  very  suc^ 
cessfni  in  the  treatment  of  extensive  fnenai  and  in  cases  of  destruction  of  the 
epithelium  of  the  conjunctiva,  in  which  symblepharon  was  imminent. 

In  order  to  obviate  this  tendency  to  reunion,  Arlt  has  introduced  and 

Sractised  with  succeag  the  following  operatiiai.'  The  eyelid  having  been 
rawn  away  from  the  globe,  so  as  to  put  tlie  fnenuni  well  on  the  stretch,  the 
operator  passes  a  curved  needle,  armed  with  a  tine  .«ilk  thread,  through  the 
syniblepharon,  close  to  the  cornea,  the  adhesion  is  then  to  be  carefully  dis* 
sected  otffrom  the  corner  and  sclemtic  as  tar  ixs  the  retro-tarsal  fold.  Two 
curved  needles  having  been  armed  with  the  thread,  the  symblepharon  is 
doubled  down,  so  as  to  bring  its  conjunctival  surface  in  contact  with  the 
raw  surface  of  the  globe,  and  the  needles  are  then  paired  through  the  thick- 
ness of  the  lid,  close  to  the  orbital  edge,  and  the  sutures  tied  on  the  outside 
of  the  Hd,  so  as  to  keep  the  syrublepharon  folded  down  in  the  required  posi^ 
tioD.  If  the  fr:enum  is  not  very  broad,  the  edges  of  the  wound  in  the  ocular 
conjunctiva  should  be  brought  together  by  two  or  three  fine  sutures.  After 
the  operation,  cold  compresses  are  to  be  appiie<i  When  the  conjunctival 
wound  is  healed,  the  turned-down  symble]>haron,  which  will  by  this  time 
have  shrunk  considerably,  may  be  excised  if  it  should  prove  irksome  to  the 
patient 

The  operation  which  I  have  found  most  successfiil  for  the  permanent  cure 
of  moderate  cases  of  symbiepharon,  is  that  of  transplantation,  for  which  we 
are  indebted  to  Mr.  Teale."  He  describes  the  mode  of  operating,  as  fol- 
lows: 

** Having  first  made  an  incision  through  the  adherent  lid,  in  a  line  corre- 
sponding to  the  margin  of  the  crmcealed  cornea  (see  A,  Fig.  70),  I  dissected 
the  lid  from  the  eyeball^  until  the  globe  moved  us  freely  as  if  there  had  been 
no  unimtural  adhesions.     Thus,  the  apex  of  the  symblepharon  (A»  Fig.  71), 


I 


being  part  of  the  skin  of  the  lid,  was  lell  adherent  to  the  cornea 


Fig.  70. 


Fig.  71. 


"In  the  next  place,  two  flaps  of  conjunctiva  were  formed,  one  from  the 
surface  of  the  globe*  near  the  inner  extremity  of  the  raw  surface,  the  other 
from  the  surface  of  the  globe,  near  the  outer  extremity,  I  first  marked  out, 
with  a  Beer*8  knife,  a  flap  of  conjunctiva  (B,  Fig.  71),  nearly  a  quarter  of  an 


*  "R.  L.  O.  H.  Rep.,'*  3,  216, 

*  '*R.  L.  t).  H.  Rep.,"  8,  253. 


*  «*Prager  Vierteljj4lir9chrift,"  xi.  161, 
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Fig.  72. 


ich  m  breadth,  and  two-thirds  of  an  inch  in  length,  with  iIa  base  at  the 
sound  cimjunctivu,  bounding  the  inner  extremity  of  the  expijeed  raw  surfact;, 
mod  its  a|>«^x  paissin^'  towards  the  upper  surface 
of  the  eyeball.  The  fiap  wai^  then  carefully 
duBficteil  from  the  globe,  until  it  was  so  iUr  at 
libettv  us  Ui  stretch  acniss  the  chasm  without 
great  ti^mion,  care  being  taken  to  le^ve  a  suffi- 
cUiUl  thicknesti  of  tissue  near  its  base.  A  second 
flap  waa  then  made  on  the  outside  of  the  eye- 
io  the  same  manner.  In  making  the  flaps, 
bjuncttva  alone  was  txiken,  the  subconjuno- 
not  being  included.  The  two  flaps 
Uj  vere  then  adjusted  in  their  new  ttitua- 

tioti  *e4:  Fig,  72),  The  inner  flap,  B,  was  made  to  stretch  across  the  raw 
Bitrikem  of  the  eyelid,  being  fixed  by  its  apex  to  the  healthy  conjunctiva,  at 
th*?  MUter  cdg«  of  the  wound.  The  outer  flap,  C,  was  fixed  acrf>9s  the  raw 
sur^cc  of  the  eyeball,  its  apex  being  stitched  to  the  conjunctiva  near  the 
biiiie  of  the  inner  fiap.  Thus,  the  two  flaps  were  dove-tailed  into  the  wound. 
The  il*ps  having  been  adjusted  in  their  new  ptisition,  their  vitality  was 
further  pn>vided  for  by  incising  the  conjunctiva  near  their  base,  in  any 
*tioD  in  which  there  seemed  to  be  undue  tension,  and  by  atitchin;^ 
?ther  the  margins  of  the  gap  whence  the  traa'^planted  conjunctiva  had 
taken  (e,  g,,  D,  E,  Fig.  72).  One  or  two  otlier  sutures  were  inserted, 
with  a  view  to  prevent  doubting  in  of  the  edges  of  the  transplanted  con- 
junctiva." The  apex  of  skin  left  on  the  cornea  soon  atrophies  and  dia- 
appeara. 

More  latelv  Mr.  Teale  has  devised  the  following  very  ingenious  raode  of 
treating  symblepharon  by  transplantation.'  The  operation  is  to  be  per- 
formed as  follows:  1.  The  patient  being  under  the  influence  of  an  anaesthetic, 
the  eytslid  is  to  be  first  set  perfectly  free  from  the  eyeball.  The  separation 
of  the  lid  is  commenced  at  the  margin  of  the  cornea  ( A«  Fig.  73),  so  as  to 


Fig.  78J 


leave  behind  any  skin  or  opaque  material  adherent  to  the  cornea,  and  is 
carried  deeply  into  the  fossa  (B)  between  the  lid  and  eyeball  2.  A  nearly 
diotilar  band  (ccc)  is  marked  out  in  the  sound  conjunctiva  about  a  quarter 

_J^lfr  Tmlfl  ftinl  deacnbed  this  operotion  in  li  paper  rend  before  the  International 
ricttl  C(jngn3*5»  held  in  Lutidoo,  August,  1872,  and  showed  some  palienta 
iV id  boon  aucceaaf ally  performed. 
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of  an  inch  id  breadth  by  a  very  sharp  soalpel^the  outer  incbion  being  made 
lirst.  This  band  commences  at  one  end  of  the  gap  resulting  from  the  Jiber- 
Btion  of  the  lid,  passes  round  the  sound  margin  of  the  cornea,  and  ternunaiea 
at  the  opp<isite  end  of  the  gap,  3.  Four  stitches  are  then  inserted  near  Ih© 
middle  of  the  flap,  two  on  each  edge  in  order  (a)  to  prevent  the  flap  from 
curling  up  with  the  mucous  surface  downwards;  (b)  to  facilitate  the  mauip- 
ulatiun  of  the  flap  whilst  it  is  being  separated  from  the  eyeball,  Thet^ 
stitches  are  to  be  iuHerted  as  follows:  A  fine  silk  thread  is  pasDeil  twice 
through  the  eye  of  a  small  carved  needle.  The  needle  held  in  a  holder  is 
inserted  at  the  edge  of  the  flap  and  tied  into  a  single  knot  of  the  thread,  and 
allowed  to  hang  down  at  one  side,  it  being  prevented  from  slipping  off  the 
thread  by  the  double  passage  of  the  thread  through  the  eye.  The  four  stitches 
are  thus  attached  each  with  its  nee<Ue  ready  to  complete  the  suture  after  the 
flap  has  been  transferred  t«»  its  new  bed.  4.  Separation  of  the  flap  is  completed 
by  small  curved  scissoi*s,  the  flnp  being  held  and  raised  by  the  ibrementiaued 
sutures.  5.  The  flap  having  been  separated  on  its  under  mirjacej  whilst  its 
extremities  are  c<jntinuons  with  conjunctiva,  is  then  brought  over  the  front 
of  the  cornea,  raw  stirface  downwards,  into  the  new  bed  provided  by  the 
liberation  of  the  eyeball  from  the  lid,  6.  The  sutures  already  inserted  are 
now  used  for  tixing  the  flap  as  deeply  as  possible  into  the  fossa  between  the 
lid  and  globe.  Other  stitches  are  inserted  so  as  to  steady  the  flap  without 
makiiig  it  tense. 

[Knapp  has  described  a  somewhat  similar  operation  for  the  relief  of  a  caae 
of  broad  pterygium-like  symblepharon  with  granulations  growing  from  ita 
apex,  attaching  the  lower  lid  to  the  cornea.  The  details  of  the  operation, 
however,  differ  somewhat  from  Teale's,  and  the  conjunctival  flaps  have  a 
slightlv  different  direction.  The  description  niav  be  found  in  the  *'Ardiiv 
fur  Ophthalmologies  xiy.  1,  1H6H.  p,  270. 

The  transplantation  without  pedicle,  or  better  the  grafting  of  small  pieces  of 
healthy  conjunctiva, i'rum  the  human  eye  or  from  eomeof  the  lower  animuls, 
into  the  raw  space  made  by  the  detachment  of  a  symblepharon,  has  been 
recommended  as  likely  to  prove  successful,  and,  in  the  hands  of  several 
etJi^geons,  has  given  excellent  results.  Mr.  Wolfe,  of  Glasgow,  who  first 
brought  this  method  to  the  notice  of  the  prottssion,  operates  as  follows:^ 
The  patient  is  anaesthetized,  and  the  conjunctival  adhesions  are  separated 
completely,  so  that  the  eyeball  can  move  in  every  direction,  and  the  space 
to  be  tilled  up  carefully  prepared.  He  next  marks  the  boundary  of  the 
portion  of  a  rabbit's  conjunctiva,  which  he  wishes  to  transplant,  by  inserting 
four  black  silk  sutures,  which  he  secures  with  a  knot»  leaving  the  needles 
attache<i.  These  also  indicate  the  epithelial  surface,  which  would  be  difficult 
to  distinguish  ailer  separation.  The  portion  of  conjunctiva  from  the  rabbit 
which  he  chooses  is  that  which  lines  the  inner  angle,  C(»vers  the  ntembrana 
nictilans,  and  extends  as  far  as  the  cornea,  on  account  of  its  vascularity  and 
looseness.  The  sutures  being  put  on  the  stretch,  he  separates  the  conjunc- 
tiva with  scissors,  and  transfers  it  quickly  to  replace  the  lost  palpebral  or 
ailar  conjunctiva  of  the  patient,  securing  it  in  its  place  by  means  of  the 
tame  needles  and  sutures,  and  adding  itther  stitches  if  necessary.  Both  eyes 
jire  then  bandaged.  For  the  first  forty-eight  hours  the  conjunctiva  has  a 
gmyish  look,  but  gradually  becomes  glistening,  and  finally  assumes  a  red 
]  tppearance.  If  anv  irritation  set  in,  he  uses  warm  fomentations.  He  coa- 
fiders  quick  transplantation,  without  previous  handling  of  the  conjunctival 
graft,  very  neceasary  to  succeijs. — ^B.] 

[»  *<  lancet,"  April  8, 1876.— B.J 
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14.— ANCHYLOBLEPHARON. 


By  this  is  fiiennt  a  more  or  less  extensive,  thin,  membranous  or  cicatricial 
r  of  I  lie  edges  of  the  eyelids  to  each  uther.     It  iVo(|i]eotly  coexists 

V  iltlrphnrnn,  the  i«ame  injury  having  given  ri^e  tn  both  these  condi- 

ions,     >  ^  the  a»^hcsion  is  confined  to  the  tuner  angle  of  the  eye, 

iTiog  1  ,     '^  small  opening  through  which  the  tears  can  escape  and  a 

may  be  paasecL    [Fig,  74.]  Extensive  roembranoua  adhesions  between 

[Fig,  74. 


AfUr  Lnwaon.] 

t'  -^  of  the  lid  are  generally  congenital.     The  most  frequent  causes  oi 

ix  i>iepharon  are  chemical  and   raechunical  injuries,  such  as  burns  or 

fcajib  iVom  hot  iron,  molten  lead,  .strong  ncidi*,  etc.  In  these  cases  there  is 
g^ncrnlly  also  symblepharon.  Blepharitis,  accnmpauied  by  ulcerations  at 
tJjc  edge  of  the  lids,  may  produce  it,  if  the  ulcers  are  situated  opposite  to 
(^tifh  other  on  the  two  lids,  and  kept  for  a  long  time  in  contact  by  the  eye 
1  iidaged  (Stellwag). 

a-.ML  an  operation  is  attempted  for  the  core  of  anchyloblepharon,  the 

rgeon  shoula  asceriain  whether  or  not  symblejdiaron  coexists,  and  if  so, 

what  is  iiA  extent,  and  whether  it  involves  the  cornea  or  not;  for  if  tlie  lid 

be  wi^lely  adherent  lo  the  cornea,  little  or  no  benefit  will  accrue  fntm  an 

^operation.     If  a  smkiII  opening  exists  at  the  na^al  siiie,  or  if  tht?  Miiciiyloble- 

)bartia  i»  but  partial,  a  probe  should  be  piL^ed  in  uuderneuth  Ihi'  lid,  su  as 

r  r.'tin  whether  any  adhesions  exist  between  it  and  the  eyebulh     If  the 

*i  .,         ij  between  the  eyelids  is  complete,  the  best  way  of  <ietermining  this  is 

jiiieh  the  upf^r  eyelid  into  a  fold,  so  as  to  draw  it  away  from  the  globe, 

then  to  order  the  patient  to  move  his  eye  in  ditfcrent  tlireciione»  when 

[jre  ctui  easily  estimate  the  freedom  of  the  movcnienls.     We  should  also  ex* 

mmine  what  percepticm  of  light  the  patient  still  enjoys,  in  order,  if  possible, 

to  ascertain  whether  the  cornea  and  retina  are  healtliy  or  not. 

If  the  adhesion  betw^een  the  eyelids  is  not  very  consiilerable,  consisting 
Iperliaps  of  one  or  more  small  bands,  it  should  be  simply  divided  close  to  the 
j«dg*?  of  the  lid.     In  order  to  jirevent  readhcsion  of  the -surfaces,  these  should 
touched  with  colUxlion  (Hayncs  Walton).     If  the  auchyloblepharon  is 
r         '  *i^  but  a  small  opeuing  exists  near  the  nasal  portion;  a  grooved 
<  .ihould   be  passed   in  through  this,  and  run  behind  the  adhesion, 

WiiiLli  iji  to  be  divided  upon  it  with  a  scalpel.  If  no  opening  exists,  the 
vi*i*rut^r  should  at  one  point  lift  uj*  the  Jids  from  the  eyeball  in  a  vertical 
fold,  and  divide  the  adhesion  here,  tlien  introduce  a  director  through  this 
ineiniou*  and  finish  the  o|>e ration  with  its  aid. 

[In  any  operative  procedure  for  the  relief  of  anchylol)lopharoji,  it  is 
oecessary  that  at  least  one  of  the  divided  surfaces  should  l>e  cctvereil  with 
epithelium,  especially  where  the  two  surfaces  come  together,  tis  at  either 
^thos  <.rhi >r\vi>.i>  if  will  be  impossible  to  prevent  readhcsion  of  the  piirts. — BJ 
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15.— INJiTRIKS  OF  THE  CONJUNCTIVA. 


These  may  be  of  a  meclmnical  or  ehemicaJ  nature.  The  former  may 
prove  injurious  by  their  contact  with  the  conjimctivo,  stttingr  ufi  irritation 
and  inflanimation,  or  i'rum  their  woinitling  and  lacerating  this  membrane* 
The  foreign  bodies  mo^t  frequently  met  with  on  the  conjunctiva  are  bits  of 
steel,  iron,  glass,  coal,  straw,  dust,  etc.,  whicli  may  remain  lodgc<l  on  its 
surface,  or  Ibecome  more  or  less  deejtly  embedded  in  its  structure.  The 
presence  of  a  foreign  body  in  the  eye  generally  sets  up  at  once  severe 
symptoms  of  ciliary  irritation.  The  eyelids  are  sjmsniodically  contracted, 
the  ocular  conjunctiva  becomes  injected,  and  a  bright  rosy  zone  appears 
round  the  cornea;  there  19  also  much  photopbobiti,  lachrymation.  and  a 
feeling  as  of  sand  and  grit  in  the  eye  or  under  the  upper  lid.  Sometimes, 
the  pain  and  ciliary  neuralgia  are  considerable,  and  the  pupil  is  markedly 
contracted-  If  the  tV^reign  body  is  small,  and  simply  lies  on  tne  conjunctiva, 
the  movements  of  the  eyelids,  the  rubbing  of  the  eye  by  the  patient,  and  the 
copious  lachrymation  will  often  suffice  to  extrude  it.  If  the  surgeon  .suspects 
the  presence  of  a  Ibreign  body,  he  most  carefully  and  closely  examine  the 
surface  of  the  palpebral  conjunctiva  of  both  lids,  as  well  as  the  ocular  con- 
junctiva and  ihe  cornea.  The  lower  eyelid  is  to  be  depressed  by  the  fore 
and  middle  finger  so  as  to  bring  its  inner  surface,  and  especially  the  retro- 
tarsal  fold,  well  into  view,  the  patient  at  the  same  time  being  directed  to 
look  upwards. 

The  upper  lid  is  next  to  be  well  everted,  and  its  lining  membrane  thoroughly 
scanned,  more  particuhirly  the  retro-tarsal  region,  within  the  folds  of  which 
the  foreign  body  often  lies  hidden,  and  may  easily  escape  detection.  Cases 
are  narrated  in  which  an  undiscovered  foreign  body  has  set  up  a  severe  and 
obstinate  ophthalmia.  When  found,  the  foreign  bo<iy 
[Fig,  7^.  Fig.  7r*.]  should  he  removed  with  the  spud  [Fig,  75],  which  should 
be  inserted  beneath  it,  and  gently  lift  it  out.  If  it  has 
got  somewhat  erahedded  in  the  conjunctiva,  Mn  Haynes 
Waltou's  gouge  [Fig,  70]  will  be  found  very  serviceable. 
If  the  foreign  bodies,  more  especially  snot  or  small 
splinters  of  gla^  or  steel,  etc.,  are  buried  in  the  conjunc- 
tiva, their  exact  situation  should  be  ascertained  by  lightly 
fi-B  passing  the  tinger  over  the  surface  of  the  conjunctiva, 

and  they  shoidd  then  be  excised  with  perhaps  a  small 
portion  of  the  latter.     Sometimes,  impalpable  bits  of  dust 
'  or  dirt  get  upon  the  conjunctiva,  and  set  up  a  good  deal 

of  irritation.  The  lids  being  well  everted,  a  blunt  probe 
should  be  passed  over  their  lining  membrane  and  behind 
the  retro-tarsal  fold,  which  wdl  sweep  ofl*  any  such 
|x>rtions.  The  surface  of  the  conjunctiva  should  then  be 
washed  by  a  stream  of  lukewarm  water,  directed  upm  it 
from  a  sjwnge  or  a  syringe.  If  sand  or  grit  has  got  into 
^  the  eye,  it  should  also  be  washed  awav  in  this  manner, 

.fter  the  removal  nf  a  foreign  body  a  little  castor  or  olive  oil  should  be 
dropped  into  the  eye,  and  if  there  has  been  great  irritation,  cold  comprc'ssea 
should  be  applied  to  the  lids. 

Chenticitl  injuries  may  produce  a  more  or  less  extensive  abrasion  of  the 
epithelium,  or  excoriation  of  the  surface  of  the  conjunctiva,  if  the  injury 
was  severe  or  the  chemical  agent  very  strong,  a  deep  slough  of  this  membrane 
may  occur,  which,  in  cicatriziog,  will  cause  a  considerabfe  contraction  of  the 
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netgh boring  itssues.  Pla^tio  lymph  is  etfused,  and  the  opposite  raw  jturfacea 
«f  the  conjuDciiva  become  cloi*ely  adherent,  hence  these  injuries  so  frequeotly 
"ve  rijse  to  dynihlephjiron  and  anchyhvblepharon.  Sometimes,  deep  and 
tinate  ulcens  are  tormerl,  the  surfaces  of  which  become  covered  with 
lulations. 

u  lime  are  unfortunately*  of  comiiiou  occurrence,  and  are  very 
;o  liieir  nature,  for  this  agent  is  strongly  irritant,  prmliieing  not 
M-tinn  of  the  epithelium  and  the  surface  of  tlie  ronjunetiva,  hut 
nd  extensive  sloughs  of  this  membrane  and  of  the  cornea. 
tjtly  destroys  the  sight,  or  in  more  favorable  eases  gives 
ri^e  to  an  extensive  ^ymblepharon.  If  the  patient  U  set^n  at  once,  a  wenk 
Bolutiou  of  vinegar  and  water  ( fSj  to  f^j  of  water),  or  of  dilute  acetic  aci«h 
^ould  be  freely  injected  under  the  Vuh;  this  will  produce  jin  Innocuoua 
ftiMtaU;  uf  lime.  A  few  drops  of  oUve  or  castor  oil  should  be  applied  to  the 
ey«,  •«  ft*  U)  lubricate  the  surface  of  the  conjunctiva;  and  then  the  i-urgeon, 
cvcftirig  bulh  lids,  should  proceed  to  remove  every  particle  of  lime.  This 
having  been  done,  the  eye  should  be  well  washed  by  letting  a  stream  iif  hike- 
wmrm  water  from  a  sponge  or  syringe  (day  upon  the  surtace  nf  the  cimjunc- 
ttva.  A  few  dro]»a  of  olive  oil  j*hould  be  applied  three  or  four  time.*  u  day. 
Tbe  t»chai>i  which  form  on  the  conjunctiva  must  be  removed  with  a  pair  of 
lbrc*p««  If  there  is  much  conjunctivitis  with  a  muco-purulent  diR*harge, 
D'=  iiygent  colly ria  of  sulphate  of  zinc  or  nitrate  of  silver  must  oe 

€:  '\r  the  eye  may  be  frequently  washed  with  a  glycerine  lotion 

(♦  :id  Aq.  dest.  f.5vij ),  a  little  being  allowed  to  rfow  into  the  eye, 

Bi  -loughs  are  detached,  astringents  should  not  be  used,  as  they 

will  excite  too  much  irritation.  Nor  should  thev  be  used  if  the  eye  is  very 
irritable  and  painful,  or  the  cornea  is  affected.  In  such  cases  gtx>thing  ap- 
pJicaUoiis  are  indicated,  such  as  the  belhulonna  lotion,  compound  belladoDDa 

ir** *  -'  i.Uf'd  *»n  the  forehea<l,  poppy  fomentations. 

.  such  as  the  sulphuric  or  nitric,  produce  extensive  sloughing 
f  ui  tiva  and  cornea,  accompanied  by  severe  symptoms  of  irrita- 

tion, ly,  however*  the  eyelids  sufler  the  nn^t.  ami  the  deep  sloughs 

whicli  ni'jiy  bn  produced  frequently  give  rise  to  entropion. 

At><T  an  injury  from  strong  acids,  the  eye  should  be  syringed  out  with  a 
w  tioD  ui  carbonate  of  siwla  or  potaasa  (Bj  to  fsiv-vj  Aq.  dciitilL), 

in  neutralize  the  acid.     Afterwards,  olive  oil  is  to  be  dropped  in. 

16,_TrMOR8  OF  THK  CONJUNCTIVA,  Kir. 

y^M  iiii'  occasionally  met  with  in  the  conjunctiva,  especially   at  the 
liltmar  fold  or  caruncle,     They  appear  in  the  form  of  small  pink  lob- 
ted  elevations  or  excrej»cences,  and   have  a  distinct  pedicle.     Although 
tbey  are  generally  small,  they  may  reach  the  size  of  a  hazel-nut,*  and  pro- 
Ir  ween  the  a|Krturc  of  the  lids.     They  may  he  readily  snipped  off 

Y^  r  ^»f  curvcfl  bcissors,  or  a  scalpel,  but  are  apt  to  bleed  rather  freely, 

T  je  may,  however,  be  easily  arrested  by  a  light  touch  with  a 

rr  ate  of  Silver,  which  will,  moreover,  check  the  tendency  to  a 

ol  the  disease. 

ftlfi  [Syn.  Inter[)aipebra1  blotch. — B.]   might  be  mistaken   by  a 
m.  observer  for  a  slightly  develo|)ed  pterygium,  as  it  is  a  small  tri- 

[',  vation,  situated  generally  close  to  tlie  eilge  of  the  cornea,  toward 
ich  it*  base  is  turueil.     It  occurs  at  the  outer  or  inner  edge  of  the  cornea, 
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and  is  due  to  hyjx^rtruphy  of  tho  otiiijunetival  and  subconjunctival  tissue, 
as  well  as  of  the  ejiitht'lial  cellg,  hut  it  does  not  contain  any  fat,  as  might 
have  been  snspected  from  it?  yellow  tint.  It  ie  chiefly  met  with  in  old  per- 
eons,  and  is  due  to  a  chronic  irritafion  of  the  conjunctiva.  It  generally 
remains  small  and  atatioimry,  and  produces  no  particular  inconvenience  or 
disfigurement.  Should  it,  however,  increase  in  size,  or  its  ap|H?aranco  prove 
disagreeable  to  the  patient,  it  raay  easily  he  excised. 

Fatty  tumors  [Lipomata — B.]  are  of  rare  occurrence,  and  are  most  fre- 
quently observed  on  the  ocular  cnnjunctiva  at  some  little  distance  from  the 
cornea,  and  between  the  recti  muscles,  more  especially  on  the  superior  and 
extenml  rectus,  in  the  vicinity  of  the  lachrymal  gland.  They  are  often  due 
to  hypertrophy  and  exteusion  of  the  adipose  tis^^ue  of  the  orbit.  They 
apfiear  in  the  form  of  smooth,  yellow,  lobulated,  ehistic  tumors,  and  may 
reach  a  considerable  size.  They  are  mostly  congenital,  and  do  not  become 
very  noticeable  or  increase  greatly  in  size  until  a  much  later  period.  When 
they  attain  considerable  proportions,  they  may  push  the  eyeball  aside,  and 
by  pressure  impede  the  functions  of  the  lachrymal  gland. 

If  the  tumor  is  inconsiderable  in  size,  it  may  be  easily  removed,  but  care 
should  be  taken  to  preserve  the  conjunctiva  as  much  as  possible^  and  the 
incision  should  be  closerl  by  a  fine  suture. 

Dermoid  bimors  are  not  of  un frequent  occurrence.  They  are  situated  at 
the  limbus  conjunctival,  partly  on  the  cornea,  and  partly  on  the  sclei*otic 

[Fig.  77],  are  of  a  pale,  whitish-yellow  color, 
about  one  or  two  lines  in  diameter,  and  some- 
what raised  above  the  level  of  the  cornea.  The 
surface  of  tlie  tumor  is  generally  smooth,  but  it 
may  be  lobulate<i  an*l  from  it  tme  or  two  short 
hairs  may  i>rotrude.  Wardrop^  mentions  an  ex- 
traordinary case  in  which  twelve  very  long  hairs 
grew  fr<ira  the  middle  of  the  tumor,  passed 
through  between  the  eyelids,  and  hung  over  the 
cheeks;  these  hairs  had  not  appeared  till  the 
patient  was  sixteen  years  of  age,  at  which  tiro© 
his  heard  also  began  to  grow.  The  tumor  is 
generally  congenital,  and  almost  completely  sta- 
tionary, increasing  very  slowly  in  size  with  the 
growth  of  the  body.  It  may,  however,  become  developed  later  in  life,  and 
augment  considerably  in  size.  The  largest  tumor  of  the  kind  that  I  have 
met  with,  I  saw  in  Von  Graefe's  clinique,  in  1860.  It  extended  over  the 
outer  two-thirds  of  the  cornea,  was  prominent,  lobulated,  and  very  disfig- 
uring, almost  hiding  the  cornea.  From  their  close  analogy  to  the  structure 
of  the  skin,  tbe^e  ttimors  have  been  called  "dermoid."  They  sometimes, 
however,  appear  to  consist  only  of  elastic  fibrillar  connective  tissue,  rutli- 
ments  of  true  skin,  fat,  hairs,  and  sebaceous  follicles.  Marked  increase  in 
their  size,  or  recurrence  afler  removal,  appear  to  be  due  to  an  increase  in 
their  fatty  constituents.  They  may  be  readily  excised,  but  care  must  be 
taken  not  to  endeavor  to  remove  them  thorouglily  from  the  cornea,  as  they 
sometimes  extend  deeply  intt*  its  structure.' 

[Dr.  Taliaferro,  of  Kentucky,  has  recorded'  an  interesting  case  of  a 
female,  aged  iifleen,  who  had  a  congenital  dermoiil  tumor  on  each  eye. 
Each  tumor  was  of  a  delicate  pink  color  at  its  base,  becoming  brownish  at 

*  Wurdrop'B  "Morlod  Anntf^mv  of  the  Hurann  Eve,"  1,  ft2. 

»  Vitie  Oraefe**  ftrtiele*?  «*0n  Bnmi.^id  TuTnorR,"  '^A.  f.  O.,"  vii.  2,  and  xii,  2,  227. 

»  •^Ampriefln  Jnurmd  f»f  iht'  M-chail  Sd<?neos/*  1841,  N,  S,,  ii   88. 
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^  Tin'  minor  on  llie  lefl  eye.  Fig.  79,  at  its  base  measured  five  lines 
»ue  diameter,  liy  three  and  a  half  in  the  uther,  and  rose  in  a  conoitlal 
ui  U*  tthMvui  »\x  liues  in  height  It  almost  covered  the  lower  two-thirds 
of  the  pupil.  From  the  apex  grew  some  tea  or  twelve  hairs,  abfuit  sixteen 
line!:!  ill  length,  and  a  shade  darker  ihnn  the  cilia.     The  tnnior  of  the  right 


[Fig.  78, 


¥ig  79  } 


f^ttt  Kg*  78,  vtts  in  shape  and  potnitioii  j^iuiilttr  to  the  i>ne  on  the  lefl,  but  of 
about  Kalf  the  she,  and  covcrin^,^  only  the  li»wer  sixth  of  the  pupiL  The 
tumor*  were  excised  with  excellent  results. — H.] 

[Pernioid  growths  are  generally  considered  under  the  head  of  corneal 
lunior*^^  ns  they  are  almost  always  situated  upon  the  corneal  margin. — B,] 

WnriM  are  occasionally  seen  on  the  conjunctiva,  forming  small,  red,  flesh- 
colfjred  excrescences,  bein^  met  with  either  singly,  or  in  little  clusters.  They 
roarocfiTr  on  the  palpebral  or  ocular  conjunctiva,  and  also  on  the  semilunar 
foil*  ;jr  a  strong  resemblance  to  the  warts  upon  the  prepuce.     They 

ari  -y  «cconipanied  by  a  certain  degree  <»f  conjunrtivitisii,  and  a  thin 

lc<>purulcnt  discharge.     They  should  l>e  at  once  snipjved  off  with  scissors 

fi].r»'  tin  V  fittain  any  size,  or  have  time  to  spread,  nn<l.  if  necessary,  the  cut 
jior  dd  be  lightly  touched  with  nitrate  of  silver. 

[;-. .i-iie  relates  a  case  in  which  the  removal  of  a  wart  from  the  external 

surface  of  the  lower  lid  was  f«jllowed  by  the  development  of  a  number  of 
urarta  upon  the  ocular  conjunctiva. — B.] 

(')fsts  of  the  conjunctiva  may  be  readily  distinguished  by  their  circum* 
8crib€»d  round  tbrm.and  their  pink,  translucent  appearance,  the  transparency 
of  tht*ir  conti*nts  being  easily  recognized  with  the  obliijue  illumination. 
They  timy  occur  in  different  portions  of  the  conjunctiva,  and  vary  in  siae 
firom  tt  small  pea  to  that  of  a  bazebnut,  or  they  may  even  exceed  this.  If 
they  f*xlend  into  the  orbit,  and  attiiin  a  considerable  size,  they  cause  nu>re  or 
IiW  protrusion  of  the  eyeball  The  walls  of  the  smaller  cysts  are  generally 
v<»rT  thin,  and  only  so  slightly  connected  with  the  conjunctiva  that  they  may 
be  very  readily  removed. 

[Thrn*  are  certain  forms  of  cystic  tumors,  occurring  beneath  the  conjunc- 
lira.  chiefly  of  the  eyeball,  but  also  of  the  eyelids,  which  occupy  compara* 
tiFely  little  rm*m  in  the  cavity  of  the  orbit,  and  hence  nuiy  be  separated 
from  the  larger  and  better  known  class  of  orbital  cvst^i.  There  are  two 
fonufl  of  these  cysts:     First,  those  in  which  the  space  filled  by  the  fluid  is  a 
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natural  cavity ;  aud,  secoad,  those  in  which  the  cavity  is  nf  new  formation. 
They  are  always  simple  or  barren;  that  is,  they  contain  fluid  or  UDorganiiied 
matter.  They  seem  always  to  be  formed  by  the  enlargement  and  union  of 
the  spacea  in  areolar  tissue.  If  the  pressure  of  the  contained  fluid  cuntinues* 
the  cavity  eventually  gains  a  perfect  wall,  which,  under  the  microscope,  ia 
»een  to  consist  of  fine  tibro-cellular  tissue,  sometimes  lined  by  a  single  layer 
of  Ptpiamous  epithelium.  This  wall  is,  however,  so  thin  that  it  is  extremely 
difficult  to  remove  the  cy«t  entire.  Their  causation  is  still  unsettled.  They 
occur  most  often  in  children  and  young  adults,  and  are  met  \%ith  at  the 
internal  and  external  angle  of  the  lid.  They  are  also  found  overlying  or 
immediutoly  in  front  of  the  lachrymal  sac,  but  having  no  connection  with  it. 
Their  contents  here  strongly  resemble  olive  oil,  anil  tn  this  they  resemble 
certain  cysts  of  the  thyroid  body  and  ovary.  There  is  one  case  rer»ortcd  uf 
the  development  of  a  serous  cyst  in  the  lachrymal  caruncle*  A  full  account 
of  these  subconjunctival  cysts  will  be  found  in  the  **  American  Journal  of 
the  Medical  Sciences,**  January,  1878, — B,] 

(^stieerei  have  been  found  several  times  beneath  the  ocular  conjunct! va» 
and  in  one  instAnee  (Sichel )  beneath  the  palpebral.  There  is  seen  at  some 
jmrt  of  the  ocular  conjunctiva,  near  the  angle  of  the  eye,  a  transparent,  cyst- 
like elevation,  which  is  round,  sharply  defined,  and  somewhat  movable,  and 
varies  in  size  from  a  pea  to  a  small  bean.  The  conjunctiva  over  the  cyst, 
and  in  its  vicinity,  is  somewhat  hyperiemic^  but  if  it  is  sufficiently  thin  and 
traosparent,  we  may  be  able  to  distinguish  at  the  outer  wall  of  the  cvst  a 
peculiar  yellow  or  grayish-white  s{K>t,  which  is  the  head  an<l  neck  of  the 
entoxoon,  and  SicheP  states  that  this  appearance  is  quite  charucteristic. 

Cancerous  Tumors  are  sometimes  met  with  as  primary  aflections,  but 
&r  more  frequently  as  secondary  diseaaee,  ailer  cancer  of  the  lids  or  of  the 
eyeball 

^Wuiial  eaneer  [does  occur]  as  a  primary  disease  in  the  conjunctiva, 
though  ^ueratly  it  extends  from  the  eyelids.  It  appears  as  a  small, smooth^ 
or  slightly  nodulat^xi  excrescence  or  button,  at  the  edge  of  the  cornea,  and 
ofleu  bears  a  very  striking  resemblance  to  a  pustule  or  phlyctenula.  It 
may,  however,  be  distinguished  from  the  latter  by  the  absence  of  all  inflam- 
matory  chemosis  and  irritation,  and  arterial  injection,  only  a  few  dilated 
tortuous  veins  converging  towanl  the  little  tumor :  there  is  often  aJtfo  some 
fierous  intiliration.  Sulisei|uemly  the  tumor  increases  in  size,  and  aofumea  a 
redder  tint,  ami  its  surface  becomes  more  ULHlulateil  <; cauliflower  excra»- 
ceinces),  being  covereil  by  dry,  thickened  epithelium ;  or  there  may  be  a 
breadi  of  surface,  and  a  thin,  mucivpurulent  dis^charge  exudes  fmrn  the 
ttloer.  The  tumor  may  invade  the  t*L»rnett  to  a  considerable  extent,  but  is 
generally  but  slightly  adherent  to  it,  !^>  that  it  may  be  nearly  entirely  re- 
movrti.  It  may,  hu^evt^r,  priHUice  a  dense  o|>acity  of  the  cornea  beyond  the 
limits  of  the  tumor,  or  lead  to  deep  and  extensive  ulceration,  or  e%*en  perfor- 
atitm«  If  the  tumor  u<  stalked,  it  oiay  be  frvely  movable  upon  the  surface  of 
the  i^»nuMi.  Like  all  cancer^ms  gr^»wihs,  it  should  be  removed  at  the  earliest 
poasiblp  [»crii*»i,  and  Uif  e<igrs  of  the  iHinjuncitva]  wound  shouhl  be  clo«e<i 
iriih  lfii»e  sutures,  in  onlcr  that  the  scU*rotic  may  not  be  expised.  It  is, 
however^  wry  apt  quick^ly  to  rtn^ur,  when  the  operation  should  be  repeated 
withimt  h)^  of  time.  But  if  the  lumtir  has  mvadeil  the  ctiniea  to  a  tsim* 
aidafmble  extent,  if^  intimately  tYinneoted  ^ith  its  tissue,  and  has  greatly 
iupaintd  lh*«  sight,  it  will  b<*  U^tlcT  to  t»xdse  the  rye;  but  even  this  does  not 
alwmya  piftrd  o^nst  n>curn*ne(\  tht*  new  growth  springing  from  the  lids»  ar 
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mi  xhf*  hottnrn  of  the  orbit,  la  such  cases  it  is,  therefore,  always  ad  vis- 
ible t'.»  »ppiy  the  chloride  of  zinc  paste  to  the  orbit,  after  the  removal  of 
lidfi.  [According  to  Alt,  the  beginuing  of  epithelial  tumors  is  an  ex- 
ive  cell-formation,  a  true  hyperplasia  of  the  epithelial  layer  of  the  con- 
jOttctiva  or  ooniea.  The  next  stage  is  wheo  the  underlying  tissue  becomes 
bypersemic  and  shows  a  large  and  abnormal  amount  of  round  cells.  He 
ihtok^  that  only  in  a  few  instances  do  the  epithelial  cells  themselves  show 
the  e«-»udiliund  of  proliferation,  but  he  is  positive  that  their  condition  mainly 
uocur*»  in  the  round  oella  of  the  conjouctival  stroma.  The  formation  of 
round'cell  cylinders  and  their  partial  transformation  into  epithelioid  cells 
isbow  tlmt  the  connective  tissue  itself  is  also  acting  in  the  formation  of 
epithelium.     (**  Transactions  of  Canada  Medical  Association,"  1877/) 

Melanotic  epithelioma  is  excessively  rare.  An  interesting  case,  in  which 
the  jrrowih  Involved  the  cornea  but  began  in  the  (xiujuncliva^  and  was  suc- 
c^aliilly  removed  with  preservation  of  perfect  vision,  has  been  reported  by 
Dr.  H.'D.  Noyes  in  the  "Archives  of  Ophthalmology,"  viii.  No.  2. — BO 

^lelanoiic  \^§ttrcomit]  up[)ear8  in  the  form  of  a  small  darkish-red  or  brownish- 
black  spot  or  tumor  in  the  subconjunctival  tissue  near  the  cornea,  at  the 
M?n]ilunar  fold  or  caruncle.  As  it  increases  in  size,  it  may  implicate  the  lids, 
extending  beneath  them  and  giving  rise  to  more  or  less  considerable  adhe- 
BioRS,  The  tumor  may  remain  stationary  for  a  long  period  and  then  rapidly 
iacreftse,  and  it  is  very  prone  quickly  to  recur  after  removal.  It  must  be 
remembered  that  many  of  the  little  black  tumors  which  are  often  erroneously 
called  melanotic  cancer  are  only  sarcomata. 

[The  development  of  mrcmmda  in  the  conjunctiva  is  not  very  uncommon. 
They  usually  start  from  the  sclero-corneid  margin  and  grow  into  the  con- 
jgnctiva.  though  they  may  begin  in  the  coifjunctiva.  The  latter  are  gener- 
ally pigmented,  arc  usually  of  the  small-cell  variety  and  very  vascular, 
Wlieo  situated  in  the  palpebral  conjunctiva  they  usually  have  a  pedicle. 
Cues  have  been  reported  by  Miiller,  Graefe,  Horner,  W  ecker.  Est  lander, 
Talko,  and  othera,  A  case  of  sarcoma  of  the  pal|3ebral  conjunctiva  and 
tarsus  which  had  undergone  amyloid  infiltration  is  reported  by  l>n  J,  8. 
Pruut,  in  the  **  Archives  kA'  Ojihthalmology,"  viii.  No.  1.  The  tumor  de- 
TclofMbd  from  a  trachomatous  conjunctiva,  and  was  removed  entire,  leaving 
th-e  nkin  and  muscle  of  the  lid  intact.  Another  case,  reported  by  Dr.  E. 
Dyrr  C*Tnin«*.  Amer.  Ophthal.  Society,"  1879),  began  in  the  ocular  conjunc- 
tjva,  t  ■  '"  the  eyeball  and  orbit  and  brain,  and  the  child  died  :   thia 

WHS  VL  !-i  ■  11  sarcoma. 

Prtnxartf  carcinoma  of  the  conjunctiva  is  a  very  rare  dii^ease,  as  it  almost 
alwMVS  starts  from  the  lids,  eyeball,  or  orbit.  Conjunctival  carcinomatu  may 
be  pigmented  or  unpigraente^i,  and  may  occur  as  a  mixed  tumor  with  t^arco- 
DMiUHis  tissue.  A  very  interesting  paper,  by  Dr,  H.  D.  Noyes^  on  a  critical 
ttady  of  one  hundred  and  twenty-seven  cases  of  tumors  growing  from  the 
froDt  of  the  eyeball  and  eyelids  ("Archives  of  Ophthalmology,"  vttl.  viii. 
No.  21.  gives  some  points  in  regard  to  the  frequency  and  locality  of  these 
growths. 

Medfillary  mneer  almoet  always  extends  to  the  conjunctiva  from  the  lids 
or  '"  eyeball  itself,  the  cornea  or  sclera  giving  way,  and  the  tumor 

ipi  rth  and  very  rapidly  spreading  thence  into  the  neijL^hboring  tissues. 

i  -er  has  observed  cases  of  growths  in  the  ocular  conjunctiva,  re* 

fell'  nly pi,  whicli  grew  very  rapidly,  and  when  remove<l  soon  returned. 

Xbaj  were  painlee^,  but  were  accompanied  by  swelling  of  the  tonsils,  They 
•pttad  with  great  rapidity. — B.] 

Kasvi  fbometimee  extend  from  the  external  portion  of  the  eyelid  to  the  pal- 
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pebral  or  even  ocular  conjimrtivn,  and  may  rencb  ft  very  oousideniblt*  si/e  if 
they  are  not  treate<i  at  au  early  period.  They  may,  however^  occur  pritnarily 
on  the  conjunctiva  or  the  semilunar  fold,  and  should  be  removed  as  early  m 
posL^ible. 

[PapUIanj  fibromata  are  sometimes  met  \s\\\\  on  the  roiijunctiva.  Hdrner 
reports  a  case  which  extended  from  one  canlhus  to  the  other  and  rNn*ere<! 
the  upper  part  of  the  cornc^a,  thouti^h  it  was  not  adherent  to  it  It  wan  re- 
moved^  hot  returned,  and  ihe  patient  died  subsequently  of  carcinoma  of  the 
stomach.     (*' Graefe  u.  Saemiseh's  Handbuch,"  iv.  p.  152.) 

Sitbconjimdivaf  odeomata  have  been  observed  in  two  cases.  In  all  probn* 
bility,  however^  these  growths*  proceeded  from  the  sclera.  (*'Graefe  und 
Saemiseh's  Handhuch  der  Auirenheilk-/'  iv,  p.  151.) 

Adetio-papiifotna  of  the  c«)niunctiva  is  a  rare  disease.  Some  cases  have 
been  described  by  Fontan,  who  examined  them  microscopically,  and  found 
the  glandular  hypertrophy  the  nvyst  marked  feature  present*  The  develop- 
ment of  the  papilke  was  marked,  but  secondary  in  importance.  The  re- 
maining fibrous  and  vascular  elements  were  entirely  accessory.  They  are 
benignant  growths,  but  under  rare  circumstances  may  undergo  transfiirnia* 
tion  into  epithelioma.     (See  **  Reeueil  d'Opbthalmologie,*'  December,  1881.) 

LymphaiiffiedaMa  has  occasionally  been  observed  in  the  conjunctiva. 
Leber  reports  a  case  of  hemorrhagic  lymphangiectasia  in  a  woman  who, 
from  childhood,  had  been  subject  to  conjunctival  ht^inorrhages.  The  t?n- 
larged  vessels  filled  with  blow!  were  evidently  lymphatics,  for  they  lay 
deeper  than  the  blootlvcescls,  and  were  mtich  smaller  in  ^ize  and  in  their 
anastomotic  meshwork,  especially  near  ihe  corneal  nmrgin.  The  productii»n 
of  this  condition  was  due  to  the  frequent  hemorrhages  into  the  conjunctiva, 
by  which  the  lymphatics  were  kept  constantly  distended,  and  finally  remained 
in  a  state  of  abjiormal  distention. 

Lymphadenoma  of  the  conjunctiva  is  a  rare  aflPcction  and  presents  nothing 
of  special  interest.     uSee  *'Recueil  d'Ophthalmologie/*  April,  1880.) — B.] 

Lithhjfh  ii?  a  term  applied  to  a. hardening  or  calcification  of  the  secretion 
of  the  ctmjunctival  glands,  more  es|>ecially  the  Meibonn'an  glands.  The 
affection  appears  in  the  form  of  white,  round  concretii^ns  of  the  Bite  of  ft 
pin's  head,  which  may,  however,  attain  larger  dimensions  on  the  inner  sur- 
face of  the  conjunctiva.  They  occur  either  singly,  being  scattered  about 
over  the  surface  nf  the  lid,  or  they  may  appear  arranged  in  single  file  along 
the  tract  of  the  duct,^  leading  from  the  gland.  The  latter  is,  however,  much 
more  rare.  On  account  of  the  roughness  which  they  produce  on  the  lid, 
considerable  irritatiou  and  even  a  certain  degree  of  conjunctivitis  may  be 
ttei  up.  The  little  calculi  are  easily  remove<l  by  incising  the  conjunctiva 
over  theui,  and  liAing  them  out  with  the  point  <»f  a  cataract- needle,  or  a 
grooved  gpalula.  Sonietimes  the  concretion  is  soft  and  semitransparent,  and  ^J 
appears  at  the  optming  of  the  duct,  whence  it  may  be  readily  presst^^l  out.       ^M 

The  .Hccretions  of  the  caruncle  also  sometimes  undergti  cretefaction;  and  ^^ 
chalky  deposits  are  likewise  met  with  in  the  caruncle,  often  giving  rise  to 
irritation  and  swelling. 

Pemphif/uji  *)f  the  conjunctiva  is  a  very  rare  aflTection,  of  which,  I  believe, 
only  two  C4ises  have  been  recorded,  viz.,  one  by  AVhite  Cooper,*  the  other  by 
Wcckrr.'  The  symptoms  are  very  characteristic,  for  one  or  more  large 
vesicles  form  in  tf>e  pal|)ebral  and  perhaps  also  on  the  ocular  conjunctiva; 
they  contnin  a  turbid  serum  and  look  exactly  as  if  they  had  been  caused  by 
a  burn  or  scald.     There  is  generally  a  goo<l  deal  of  conjunctivitis,  aecom- 


*  '«B   L.  O.  H.  Rep.,"  1,  ir>5. 
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by  lacbrynmtioii,  photophobia,  and  perhaps  some  miico-piirulf  nt  dis- 

Od  bursting,  ibe  veaide  leaves  a  raw  exooriated  surface,  which 

u  thick  uiiicopuruleiit  discharge.     If  repeated  crops  of  vesick^H  have 

apiit'lired,  they  may  gradually  give  rise  to  syniblepharou.     The  treatuient 

dhould  ronsi^t  of  mild  astringent  collyria,  and  the  frequent  applicalion  of 

lyt*«ri«e  to  moisten  the  Jids  (Wecker),     luterQally,  arsenic  shouhl  be  ad* 

uiirirf'^K  for  these  [mtieDtg  always  suffer  from  pemphigus  of  some  other 

td'thc*  body. 

Hcmorrhwje  into  (he  conjunctiva  is  generally  produced  by  blows  or  falls 
upon  the  eye  or  fiice,  or  by  severe  straining  m  m  coughing,  sneezing,  etc, 
cmustng  11  rupture  of  some  of  the  minute  bkM>dvessels  of  Uie  conjunctiva. 
Such  ecchyraoses  are  also  often  met  with  in  the  course  of  intlammationg  of 
th«  conjunctiva,  or  in  persons  suffering  from  scurvy.  In  other  cas^s,  they 
occfir  sponUuieously  without  any  apparent  cause;  f  have  met  with  several 
instances  of  this  kind  in  which  {h»:  ccchymosiy  htul  come  on  during  the 
Dight,  But  the  etiusiuii  of  bhxKl  may  not  be  due  to  a  ru])ture  of  any  of  the 
conj«in<^fiv;il  blood vcsbcIs^  but  have  gradually  made  its  way  forwards  from 
th>  neath  tlie  conjunctiva.     Thus  a  blow  upon  the  skull  may,  by  a 

ci»r  1'.  produce  a  fracture  of  some  portion  of  the  walk  of  the  orbit,  this 

is  iidiowtfd  by  moix*  or  Ie8s  severe  henii^rrhage,  and  the  effused  blood  may 
make  its  way  forwards  beneath  the  c<mjunctiva.  The  ecchymosia  does  not, 
however,  in  such  cases  appear  directly  after  the  accident,  but  only  at  an 
interval  of  several  hours. 

The  ecchymoses  are  generally  situated  on  the  ocular  portion  of  the  con- 
junctiva in  the  vicinity  of  the  cornea,  or  in  the  rctro-tarsal  fold.  The  eflusion 
EQOftlly  gives  rise  to  unifunnly  red  patches,  which  vary  in  size  and  uunjber, 
but  it  may  be  so  considerable  that  it  extends  round  the  whole  cornea. 

The  treatment  should  consist  chiefly  in  the  application  of  stimulating 
lutiuo^,  c.  y.,  Tr.  arnic.  f5j,  Aq.  dest.  fjiv,  to  be  applied  to  the  eye,  or  a 
ctmiprvtis  moistenetl  with  this  lotion  should  be  firmly  tied  over  the  eye;  in- 
diicHi  a  firm  compress  bandage  accelerates  the  al)sorption  of  blood  more  than 
any  other  remedy.     A  poultice  of  black  bryony-root  m  also  useful. 

(E*{<nmi  cd*  the  conjunctiva  is  met  with  very  frequently  in  the  course  of 
many  intlumnuitions  of  the  conjunctiva  and  inner  tunics  uf  the  eye,  but  it 
may  al*<)  wctir  spontaneously,  more  especially  in  elderly,  feeble  persons, 
a^*ct«d  perhaps  with  disease  of  the  kidney.  The  treatment  should  consist 
IB  tlie  application  of  a  firm  bandage,  and  the  use  of  mild  astringent  collyria. 
A  few  »uj>crticial  incisions  may  be  made  in  the  chemosis  with  a  pair  of 
curved  scissors*  The  health  of  the  patient  should  be  at  the  same  time  at- 
tended ti3.  Dr.  Ijawson  Tail*  has  called  attentic»n  to  the  important  fact  that 
severe  oKlema  of  the  conjunctiva  is  sometimes  a  symptom  of  surgical  fever 
{pja»mia),  being  dependent  on  a  thrombus  in  the  cavernous  or  ophthalmic 

•1UU9. 

[CKilema  of  the  conjunctiva  is  a  very  marked  symptom  in  orbital  celUilitis, 
and  in  botl  eases  (if  purulent  conjunctivitts.^ — ^B.] 

tdiml  anphysenia  is  caused  by  fracture  of  the   nasal    parietes, 
wl  1  iis  the  air  into  the  subconjunctival  tissue;  or  by  a  rupture  in  the 

walU  ol  the  lachrymal  sac,  when  the  air  h  also  admitteif  beneath  t!ie  con- 
UDCtiva^  if  the  nose  js  blown.  Tlie  nature  of  the  atJectiun  may  bo  recognized 
"*  the  peculiar  crackling  which  is  heard  when  the  swelling  is  pressed  with 
fingt^r;  firm  pressure  causing  it  to  disappear,  A  bandage  should  be 
applied,  and,  if  necessary,  the  swelling  may  be  pricked  with  a  needle  and 
toe  air  nlhnved  to  escape. 

1  ''  Edinburgh  Med.  Journal/'  Ko.  43,  p.  im. 
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[17._8YPHIL1S  OF  THE  CONJUNCTIVA. 


Sypliilitic  lesions  of  the  c€>njiiuctivtt  existing  indepeDdently,  and  not  con- 
ueeted  with  lesious  of  the  eyelids  on  the  one  hund,  or  of  the  eyeball  on  the 
othor,  are  not  comnnm.  In  sypfulitic  patients,  au  obs^tinate  c^itarrhai  cod- 
jiinetiviti»  is  often  met  with,  una  tliij?  is  tspeciaily  noticeable  in  mine  oases  of 
obstinate  iritis.  The  syphilitic  lessions  of  the  conjunctiva  are  eruptions, 
ulcerations,  and  itttiltrattong;  and  under  the  second  head  are  to  be  iucliided 
not  only  the  chancre,  but  also  secondary  ulcers  resulting  from  the  breaking 
down  of  infiltrated  rijas-^eg.  The  chancre  js^  a  rare  lesiou  on  the  conjunctival 
surface  alone,  ns  m  niont  of  the  reported  cases  the  initial  ulcer  was  on  the 
margin  of  the  lids,  and  involved  both  skin  and  mucous  membrane;  but  it 
does  occur  as  a  conjunctival  lesion  alone,  as  in  cases  reported  by  Desraarres, 
Sturgis,  Galezowski,  Euniatead,  Bull,  and  others.  The  conjunctival  chancre 
h  apt  to  be  a  deep  ulcer,  witli  sharp  edge^  and  eroded  walls,  the  bottom 
being  covered  by  a  gray  pultaceous  slough,  and  there  is  eugorgement  of  the 
preauricular  gland,  and  sonietimcj^  of  the  parotid,  and  even  of  the  submax- 
illary glands.  Tliis  latter  sign  has  come  to  be  regarded  by  authorities  as 
patliugnomonic  of  syphilis.  There  seems  to  be  little  doubt  that  either  the 
ciliary  margin  of  the  lids  or  the  cul-de-sac  is  the  part  most  frequently  the 
seat  of  the  conjunctival  chancre.  There  are  some  cases  reported  where  the 
lesion  was  in  the  ocular  conjuoctiva  at  the  edge  of  the  cornea,  but  they  ne^d 
confirmation. 

The  secondani  lesions  of  the  conjunctiva  are  much  more  frequent  than  the 
initial  lesion.  They  have  been  described  by  Lancereaux  as  small  circum- 
scribed spijt-s,  elevated,  non-vascular,  and  of  a  reddish-gray  or  copper  color. 
Galezowski  affirms  that  ayfihilitic  affections  t>f  tiie  conjunctiva  are  either 
chancres  or  raucous  patches,  but  in  this  he  is  mistaken;  for  papules  and 
pustules  are  not  rarely  seen  here,  accompanying  other  signs  of  constitutional 
eypbilis.  Certain  speciHe  sores  with  tawny  surfaces  are  not  very  uncommon 
here,  and  are  probably  ulcerated  mucous  patches.  These  ulcerate  very 
easily,  and  it  is  not  improbable  that  some  of  the  reported  cases  of  soft 
chancre  of  the  conjunctiva  are  ulcerate<i  muc<nis  patchcE?.  A  secondary  con- 
junctival ulcer  is  distinguished  by  its  fatty-looking  coating,  irregularly 
eroded  edges,  and  uneven  base;  if  properly  treated,  they  cicatrize  rapidly. 

A  point  of  interest  in  thefie  superficial  ulcers  on  the  conjunctiva  is  their 
isidated  occurrence  as  a  symptom  of  syphilis.  The  patient  may  have  been 
free  from  all  symptoms  of  the  disease  for  several  years,  when  suddenly  the 
conjunctival  lesion  makes  its  appearance,  runs  its  course,  is  healed,  and  again 
the  patient  is  free  from  all  symplonis, 

A  third  variety  of  conjunctival  lesion  in  constitutional  syphilis  is  the 
gummy  infiltration,  circumscribed, and  diffuse, and  this  is  probably  the  least 
common  of  all.  Late  manifestations  of  syphilis,  occurring  in  the  tertiary 
period,  are  rarely  limited  to  the  conjunctiva  ;  but  usually  beginning  in  other 
tissues,  involve  the  mucous  memlirane  by  contiguity  of  tissue.  The  term 
*' conjunctivitis  gummosa/'  used  by  Hirsdiberg,  has  no  advantage  over 
"gummy  infiltration  of  the  conjunctiva/' and  hence  the  latter  term  is  re- 
tained. This  gummy  infiltration  may  be  in  the  form  of  small  discrete  tumora, 
or  of  a  general  thickening  of  the  mucous  membrane.  There  is  an  infiltrated 
yellow"  base,  a  more  or  less  marked  swelling  of  the  conjunctiva  around  the 
mfiltratiou,  and  ulceration  may  set  in  rapidly.  Gummy  inliltralion  of  the 
ocular  conjunctiva  is  very  rare,  but  when  it  occurs  may  be  entirely  distinct 
from  scleral  infiltration.      (See  '\Amer.  Journ.  of  the  Med.  Sciences,"  Oct. 
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p,  414  at  stHj,  I  For  a  more  detailed  accouut  of  syphilis  of  thu  cun- 
junrtiva,  tKc  reader  is  referred  to  a  pap4?r  on  the  subject  by  the  Editor  in  the 
M  Joiinml  of  the  Medical  ^k■ie^ces,"  October,  1878;  and  to  the 
i  i<»n  of "  Ruinstead  on  Venereal  DiaeaseB,"  ChajJter  on  '*l)iseas*?8 
of  liie  Kye,"  by  Dr,  Lorlng. 


la— BARE    DISEASES   OF   THK    CONJUNCTIVA.     LUPUS,    LEPRA. 
LARDACEUUS  DliJEASE,  TUBERCULOSIS,  PSORIASIS. 


JUD( 

or  1 


iMpuM  of  the  conjunctiva,  flfi  an  independent  disease.  Is  but  seldom  met 
with.  It  appeariB  finst  in  the  palpebral  conjunctiva,  and  ot>euer  in  the  lower 
lid  thari  in  the  upper.  The  conjunctiva  is  injected,  covered  by  stimll  and 
lurgo  T  '•€)?,  which  are  grouped  together  and  resemble  a  granulating 

ttlci»m*  e.     Later,  the  lupus  nodules  shrink  and  eicatriz^e,  while  new 

01'  [>ed  elsewhere  on  the  conjuricliva. 

I  ily,  lupus  \s  a  grauulatioo  tumor,  the  gubgtratum  being  distio- 

rtii^hed  by  an  abundant  development  of  formative  cells  and  giant  cells. 
The  product*  of  lupuisare  hiatologieally  much  more  like  ordinary  inflamma- 
lonr  ncoplasnij?  than  tubercles.  The  lupus  nodule  is  often  nothing  more,  in 
the  ear^.  ^tn./,.  than  a  circumscribed  mass  of  granulation  tissue,  and  is  &onie- 
tiiii<60  ^  <*\en  when  it  contains  giant  cells,    li  may  suppurate  directly 

and  IhvM  ,..'  -t.*iM?,  The  usual  stages  of  its  metamorphosis,  absorption,  soft- 
ening, and  disintegration,  are  not  distingui!?httble  from  the  modeis  of  involu- 
tion uf  ordinary  inflammation  infiltration.  (See  an  article  by  Baumgarteji 
in  the  **  Archiv  fur  Patholog.,  Anat.  und  Phys./*  Ixxxii.  3.1 — Ij.] 

7"  '        i      "  -       deration  may  be  very  extensive  and  de-structive. 

C5^  us  the  conjunctiva  secondarily  from  the  lids  or 

vnuuiU  ul  Lhtf  iu.cc,  iliuugh  in  very  rare  cases  it  may  precede  the  development 
of  !hr  prtK'ess  in  the  h?kin.  An  interesting  case  of  conjunctival  lupus  is 
frj  V  Dr.  E.  S.  Peck  in  the  "Archives  of  Medicine,"  June,  1880. 

i  ase  occurs  more  often  in  one  eye  than  in  both.     The  treatment  is, 

of  c<mrpt\  to  destroy  the  lufioid  formation,  and  the  best  agent  is  probably  the 
nttmte  of  silver  in  substance,  though  tlje  growths  may  be  removed  more 
impidly  by  the  knife  or  scissors. 

Lepra,  though  generally  involving  the  cornea  mainly,  also  affects  the  con- 
junctiva.    It  is  met  with  in  those  cases  in  which  the  skin  is  red  and  swollen 
into  folds,  and  appears  as  a  slightly  circumscribed,  circular,  whitish  or  pale 
jellow  swelling,  non-vaseular,  and  looking  like  the  rind  of  bacon,  wliich 
"  her  extend-s  into  the  cornea  or  towards  the  cul-de-sac.     Ole  Bull  and 
n^cn,  however,  think  that  the  conjunctiva  is  not  involved  except  in  cases 
rapid  infiltration  of  the  cornea  and  sclera, 

Jjardcceottg,  or  Amyloid  disease  of  the  conjunctiva,  is  very  rare»  and  has 
only  very  recently  b^u  recoguizt-d.  During  the  last  few  years,  cases  have 
from  ttnc  to  time  been  reported,  and  Leber  has  published  the  results  of  a 
v  '  li  investigaliou  into  its  origin  and  mode  of  development  in  the 

cxi:  A  ns  well  as  in  other  parts  of  the  eye.     ('*  Arcbiv  fiir  Ophthalmo- 

logic,'  lid.  XXV.  1,  pp.  257-340.)  In  regard  to  the  origin  and  development 
of  r!.,'  H  tivloid  biKiies,  Leber  believes  that  they  are  secreted  by  the  cellular 
la  •  conjunctiva,  and  that  lardaceous  degeneration  is  a  purely  local 

1*3.*  .*..  ♦....!  not  the  expression  of  a  disease  of  the  general  organism.  Clinic- 
ally, the  disease  has  by  some  authors  been  described  as  strongly  resembling 
traehoma,  and  by  others  as  perichondritis  of  the  tarsus,  but  it  differs  markedly 
from  botb,  though  in  some  cai^s  it  may  certainly  be  regarded  as  the  result 
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of  trachoma.  It  may  iuvolve  both  ocular  and  palpel)ral  conjunctiva,  though 
it  is  usually  confined  U>  the  latter.  The  lid  is  hard  ami  swollen,  the  coojunc- 
tiva  not  much  injected,  of  a  faint  yellow  color,  markedly  thickened  and 
infiltrated,  and  generally  with  a  smooth  surface.  The  whole  lid  may  be 
everted,  but  without  any  special  increase  in  the  secretion.  If  the  ocular 
conjunctiva  h  involved,  it  rises  like  a  wall  around  the  cornea.  When  the 
conjunctiva  is  seized  with  forceps,  it  seems  almr>st  cartilaginous  or  like 
brawn,  but  very  brittle,  as  small  pieces  easily  come  away,  if  the  infiltration 
doea  not  involve  the  entire  conjunctival  lining  of  one  lid,  there  may  be 
sometimes  seen  a  trachomatuos  eonditi'in  of  the  conjunctiva  not  involved  by 
the  disease,  and  the  lids  of  the  other  eye  may  be  trachomatous.  When 
incise^J,  it  feels  like  brawn,  and  there  is  n<y  hemorrhage.  An  incised  surface, 
when  treated  with  st:»Iulion  of  iodine  and  sulphuric  acid,  turns  violet  and 
then  brown,  thus  answering  to  the  test  of  lanlaceous  disease.  Under  the 
raicroecope,  the  amyloid  infiltration  is  seen  to  extend  mainly  in  the  course  of 
the  vessels,  the  walls  of  which  are  also  infiltrated,  though  detached  injia&es 
of  bodies  which  have  coalesced  are  nt>t  uncommon. 

Tlie  treatment  consists  in  a  careful  and  complete  removal  of  the  infiltrattni 
tissues  by  the  knife,  either  at  one  operation  or  gradually.  The  disease  does 
not  show  any  tendency  to  return. 

[Rachlmann  regards  amyloid  degeneration  as  entirely  independent  of  con* 
junctival  trachoma.  He  thinks  that  it  is  always  preceded  by  a  stage  of 
hyaline  degeneration,  and  that  there  may  be  a  retrograde  metamorphosis  of 
the  growth  afler  partial  extirpation.  (See  **  Archiv  fiir  Augenheilkunde," 
X.  2,)  Kubli  cousidei*8  four  phases  in  the  development  of  this  growth : 
1st.  The  phase  of  simple  adenoid  proliferation  in  the  subconjunctival  tissue. 
2d.  The  phase  of  hyaline  degeneration  of  adenoid  structure.  3d.  The  phjise 
of  marked  amyloid  degeneration.  4th-  The  phase  of  calcification  and  ossifi- 
cation. The  presence  of  few*  or  many  vessels  gives  to  the  neoplasm  cither  a 
bright-yellowish,  glassy  color,  and  firm,  elastic  consistence,  or  a  more  reddish- 
yellow  or  reddish'brown  color  and  sofl,  elastic  consistence.  In  the  third 
phase  the  tissue  of  the  tumor  is  not  elastic,  but  ine]a.«tic  and  brittle.  Kubll 
regards  the  dise^ise  as  unique,  and  having  nothing  in  common  with  trachoma. 
He  advisee  radical  extirpation  in  every  case  where  this  can  be  done  without 
cnusiog  very  great  los8  of  substar.ce.  In  cases  where  this  is  not  admissible, 
he  recommends  partial  extirpation,  in  hopes  of  setting  up  spontaneous  retn> 
gret$sive  metamorphosis  of  the  growth.  (See  *' Archiv  lUr  Augenheilkuude,*' 
x*  4,  and  final  part.) — ^B.] 

Climes  have  been  reporteci  by  Kyber,  Mandelstamm,  Leber,  Von  Hippel, 
Front,  Sncniisch,  and  others  (see  "  Archiv  fur  Ophlhalmologie/'  Bd.  xxv.  1 
and  2  ;  **  Archives  of  Ophthalmology,"  vol.  viii.  No.  1).  In  a  case  reported 
by  Bull,  the  disease  began  in  the  orbit,  and  involved  the  lid  and  conjuoctiva 
secondarily  (see  **  Transactions  of  the  American  Ophthalmological  bocietj/^ 

1  ATA' I 

rculoifis  of  the  conjunctiva  is  also  a  diseaae  of  great  rarity  and  com- 
M  .  '*   •*   '  nt  recognition.     Koester,  in  1873,  published  a  case  of  tubercle 

tn  va  without  tubercular  disease  of  any  other  organ;  hence  a 

pun  iv  i"4  III  iisoase.  Sattler  and  Walb  have  both  seen  cases  in  which 
tubt^ roles  were  found  in  the  bottom  of  a  conjunctival  ulcer^  and  the  former 
ha-  '^'d  a  case  of  miliary  tuberculosis   which   involved  conjunctiva, 

cp,  h'ra,  nod  cornea,     Baumgartens  two  cases  are  undoubted:  in 

o«<  infiltration  was  found  at  the  bottom  of  an  ulcer;  and 

in  I  imoni  formed  in  the  conjunctiva,  which  were  composed 

of  ^mikii  tiuirtiin'fi  resembling  in  structure  the  giant-cell  tubercle,  and  later 
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underwent  caseous  degeneration.  [Real  tubercle  is  destitute  of  vessels,  never 
undergoes  direct  suppuration  or  cicatrization,  and  its  metamorphosis  occurs 
through  the  medium  of  a  tissue  destruction  totally  different  irom  that  oc- 
curring in  ordinary  chronic  inflammatory  products;  that  is,  by  cheesy  necro- 
biosis.— B.]  A  microscopical  examination  of  all  the  cases  reported  gives  a 
picture  of  a  specific  character,  and  proves  that  not  unfrequently  we  have  to 
do  not  with  a  purely  local  process,  but  with  the  local  expression  of  a  general 
pathol(^cal  condition.  The  lymphatics  of  the  eye  are  especially  involved, 
as  may  be  seen  in  the  enlarged  glands  of  the  ear  and  lower  jaw.  If  the  case 
is  at  all  marked,  one  or  both  lids  are  very  much  thickened,  and  the  patient 
cannot  open  the  eye.  The  lids  are  reddened  and  feel  soft  and  elastic.  When 
the  lid  is  everted,  the  conjunctiva  bulges  forward  with  luxuriant  granula- 
tions, like  the  granulating  surface  of  a  wound.  The  tarsal  conjunctiva  may 
be  entirely  free  from  granulations.  There  is  usually  a  purulent  discharge, 
and  some  pannus.  The  tubercular  eruption  may  occur  in  the  ocular  con- 
junctiva. The  proportion  between  tubercle  and  granulation  tissue  varies 
somewhat,  but  the  microscopic  pictures  are  all  about  alike.  [Manz  reports 
an  interesting  case  in  a  boy,  two  years  and  a  half  old,  in  whom  both  lids  of 
the  right  eye  were  swollen,  and  under  the  skin  of  the  lower  lid  was  a  small 
movable  nodule.  The  temporal  half  of  the  lower  lid  was  destroyed,  and  the 
inner  part  was  strewn  with  grayish- white  nodules,  which  exteuded  into  the 
fornix.  On  the  conjunctival  surface  of  the  upper  lid  were  two  small,  shallow 
ulcers,  with  infiltrated  edges,  and  also  several  small  nodules  like  those  in  the 
lower  lid.  The  child  died  at  the  end  of  three  months,  with  all  the  signs  of 
tubercular  meninntis.  The  tuberculous  deposit  seemed  to  be  confined  to 
the  conjunctiva  of  the  lids,  fornix,  and  eyeball,  as  none  was  found  in  the 
choroid.  (See  "Klinische  Monatsblatter  fiir  Augenheilkunde,"  January, 
1881.)— B.] 

The  treatment  is  first  constitutional,  and  secondly  local.  The  granulations 
should  be  cut  off  before  thev  have  reached  the  period  of  caseous  metamor- 
phosis, and  the  raw  surface  should  then  be  cauterized ;  and  this  may  be  done 
rather  freely  without  fear  of  producing  disagreeable  cicatrization.  For  a 
full  account  of  the  subject,  see  "  Archiv  fUr  Ophthalmologic,"  xxv.,  abth.  4; 
articles  by  Hansel!,  Haab,  Leber,  and  Deutschmann,  same  journal,  xxiv.  3; 
"Bericht  der  Ophthal.  Gesellsch.,"  1877;  "Klin.  Monatsbl.  fur  Augen- 
heilk.,"  xiii.,  xv. 

Paoriaaia  of  the  conjunctiva  has  been  described  by  some  authors,  among 
them  Terrier  ("Arch.  g6n.  de  m^decine,"  1876),  accompanying  psoriasis 
of  the  skin  of  the  face  and  eyelids.  It  is  said  to  tend  to  a  consecutive 
sclerosis. — B.] 
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ere  it  forma  a  bright  rosy  eone.     If  the  vascularity 
•  1  ije«e  piirtUlel  ve«*el8  are  very  numerous,  and  give  a  very  red 

arnieaniiicfc?  Ut  ihc  cd^e  of  the  cornea,  which  is  often  also  somewhat  swollen. 
WWii  the  corncn  is  extremely  vascular  and  opaque,  so  that  it  assuroes  a 
▼8ty  Fed  or  even  tie«hy  appearance,  the  disease  is  termed  '"panmLS  crn^uef* 
nh^reaa  if  the  h[oodvefl8el8  are  few  and  scattered,  and  the  cloudiness  incon- 
siderable, it  is  called  '*/)«nnt<*  teauh." 

Id  the  acute  form  uf  the  diBease,  there  is  often  considerable  photophobia. 
hichrymiilioUy  and  ciliary  neuralgia,  accompanied  by  marked  conjunctival 
aod  ^ubeaujUQCtival  injection.  But  if  the  aifection  runs  a  very  protracted 
azjd  chn>nie  c«5ur»e,  the  irritithility  of  the  eye  is  generally  but  slight,  except 
if  :i  L!  t^rlmtinns  occur.     The  surface  of  the  cornea  gradually  becomee 

m<T  II  ,  rough,  and  irregular,  and  its  epithelial  layer  hypertrophied 

lin>  ed,  so  that  the  cornea  may  finally  assume  almost  a  cuticular 

api  Or  the  epithelium  maybe  shed  at  dittbrent  points,  giving  rise 

to»iUptiJrlicial  facets  and  irregularities.  But  the  loss  of  subalance  may  extend 
mach  deeper,  and  extensive  ulcers  be  formed,  which  may  even  lead  to  per- 
fbmlifm  of  the  cornea,  and  subsequently  to  anterior  synechia,  staphyloma,  etc. 
Al^cr  the  pannus  has  existed  for  some  time,  the  cornea  is  apt  to  become  some- 
what thinned,  nnH,  yielding  gmdually  to  the  intra-ocular  pressure,  to  lose  ita 
Dorinal  curvature  and  become  bulged  forward.  This  fact  is  of  great  practical 
importiincc,  for  even  although  the  cornea  should  hereafter  regain  much  of 
it«  transparency,  this  fkultiness  in  its  curvature  will  produce  considerable 
deterioration  of  vision, 

Amongst  the  causes  which  may  produce  pannus,  granular  conjuiictivitiB 
]»  by  far  the  most  frequent ;  in  fact,  in  the  vast  tnajf»rity  of  those  cases  in 
which  the  opacity  is  confined  tu  the  upper  half  of  the  cornea,  it  is  due  to 
granular  lids.  When  Biwaking  of  granular  coniunctivilis,  I  mentioned  that 
pautius  might  be  pniduced  by  the  friction  of  the  roughened  surface  of  the 
lid  nn  the  cornea,  or  by  a  direct  extension  of  the  granulations  on  to  the 
ocn  -nctiva,  ami  from  thence  on  to  the  cornea.     In  the  latter  case, 

MTU  ►r  yt*llow  infiltrations  appear  near  the  margin  of  the  cornea,  and, 

tf  tfi  :i:i:i -k  be  acute,  may  even  extend  over  the  whole  of  the  cornea. 
Bctv  '  J!  tlRse  infiltrations  bloodvessels  are  seen  to  be  passing, 

phlyctenular  or  purulent  conjunctivitis  may  also  give  rise  to  pannus.     In 

former  case,  the  opacity  and  vascularity  are  not  considerable  in  extent, 

thr  affection  is  chiefly  characterized  by  the  appearance  of  scattered 

h   •  •  ■' t',  or  small  infiltrations  on  the  surthce  of  the  cornea. 

1  i  <e  may  likewise  be  produced  by  the  constant  friction  and  irritation 

of  iijr  O'liiea,  caused  by  inverted  eyelashes,  with  or  without  entropion,  by 
cmeikction  of  the  Meibomian  glands  (chalazion),  and  by  the  desiccation 
an^i  ire  of  the  cornea  to  external  irritants,  as  in  cases  of  lagopb- 

lij.i  In  such  cases,  the  disease  may  be  termed  'Uraumatic  pannus.** 

In  thti  chronic  form,  pannus  may  exist  for  many  years  without  undergoing 
any  particular  change,  except  perhaps  thinning  and  prominence  of  the 
eomea,  inllammatory  exacerbations  may,  however,  occur  again  and  again, 
and  each  time  leave  the  sigiit  and  the  opacity  of  the  cornea  in  a  worse  con- 
ditiati. 

bad  ca«e«  of  *' pannus  crassus'*  it  may  be  necessary  to  shave  off  the 

granulations,  and  then  carefully  apply  the  mitigated  stick  of  nitrate 

their  base, — B,] 

^r^  is  favorable  in  proportion  as  the  pannus  is  inconsiderable 

t  origin,  and  the  cause  remediable.    In  very  chronic  case*, 

f  oi'  the  pannus  crassus,  the  disease^  even  if  eventually  cured, 
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generally  leaves  behind  it  extensive  and  dense  opacities.     If  there 
central  leiicoma,  or  if  iritis  has  occurred  during  the  progreiss  of  the  disea^^ 
and  the  pupil  i«  closed,  it  will  he  necessary  to  perform  iridectomy. 

The  treatment  to  be  adopted  must  depend  upon  the  cause,  for  if  the  latt^ 
ciin  iije  cured,  the  pauinis  will  nh\y  dii*appeiir.  As  I  have  already,  in  the 
article  upon  granular  oi>lithiilniia,  entered  very  fully  into  the  n»ode  of  treating 
pannus  [aNjduced  by  that  diseast^  I  need  not  recur  to  this  subject.  In  ca^e^ 
of  traumaiie  pannus,  our  efforts  must  be  at  once  directed  to  the  removal  of 
the  cause,  e.  g.^  the  entropion,  inverted  lashes,  chalaziijn,  etc.  The  opacity 
of  the  cornea  which  may  remain  after  the  disappearance  of  the  original 
disease,  must  be  trealeil  by  mild  local  irrilantii»  amougut  which  may  be 
especially  recommende*i  insutttatiim  of  calomel,  the  application  of  the  red  or 
yellow  precipitate  ointment,  vinum  opii,  oil  of  turpentine,  sulphate;  of 
copper,  etc.  These  applications  hast<^n  the  ak^orption  of  the  morbid 
products,  by  producing  a  temporary  inflammatory  congestion  of  the  blood- 
vesgeJs. 

[Critchett  recommends,  in  every  case  of  chronic  pannus,  that  the  treatm^it 
be  begun  by  a  peri  to  my,  which  consists  in  dissecting  up  from  the  coroe-al 
margin  a  bridge  of  conjunctiva  of  varying  thickness,  and  its  removah  He 
has  found  that  when  sufficient  time  has  been  allowed,  usually  from  four  to 
six  months,  for  the  resulting  cicatrix  to  become  dense,  white  and  atrophied, 
thus  cutting  off  the  vascular  supply  to  the  pannus,  the  cornea  gradually 
becomes  transparent,  and  the  granulations  either  disappear  or  become  more 
amenable  lo  treatment. — B.] 
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2.— PHLYCTKKULAIl  KKUATIi  IS  (HERPES  CQRV^  *  v 


[Syn.  Pustular  ophthAlmia. 
The  terra  *'corneitis/'  its  applied  lo  inflammatioii  of  the  cornea,  is  used 
almost  solely  in  England,  whde  in  the  United  States  and  on  the  Continent 
of  Europe  the  term  **  keratitis'*  is  employed,  which  is  etymological ly  more 
correct. — B,] 

This  disease  often  accompanies  phlyctenular  conjunctivitis.     In  fact,  the 

two  affections  are  alike  in  character,  and  de- 
[Fig.  81*  mand  a  very  similar  mwie  of  tre^itmenU 

As  in  phlyctenular  conjunctivitis,  the  ap- 
pearance of  the  vesicles  on  the  cornea  is 
generally  preceded  by  a  sensation  of  heat 
and  itching  in  the  eyelids,  which  is  sochi 
followf/d  by  conjunctival  and  subconjunctival 
infection,  photophobia,  iachryraation,  and 
ciliary  neuralgia*  The  latter,  which  is  often 
but  slight  when  the  aflectiun  is  contined  to 
the  conjunctiva*  is  freijuenilv  very  severe  in 
herpes  corneie.  The  same  is  the  case  with 
the  photophobia,  which  is  often  most  intenae 
and  perabtent.  The  characteristic  little  phlyo 
teouW  soon  make  their  appearance  on  the 
Aft9rT.W,Joait.l  surface  of  the  csomea.      [Fig.   81,]     Their 

number  and  mode  of  distribution  vary  greatly, 
.  there  are  but  one  or  two  near  the  margin  of  the  cornea,  in  other 
i»t^y  are  more  numerous,  and  are  either  scattered  freely  over  the  surfiice 
<lf  ibe  doniea,  ut  are  eluefly  confined  to  one  part.    Or  again,  they  may  be 


i 


BLTGTSNDLAR    KERATITIS* 


213 


frmg  its  edge  in  single  file,  surrounding  a  more  or  less  considerable 
\%>n  «)f  the  t'ornea,  like  a  string  of  beads.  If  the  phlyctenulaj  are 
itQtnertius,  and  extend  over  a  conslderaUle  expanse  of  the  cornea  (paonus 
.feroftikpi^ttS),  the  vascularity  is  general,  and  the  cornea  is  surrounded  by  a 
"bright,  rosy  xone  of  vessels;  whereas,  if  the  pustules  are  confined  to  one 
trtln  ..f  rhe  cornea,  the  injection  is  generally  also  partial.  Honietimes, 
the  I  iidie  are  very  superficial,  an«[  appear  in  the  form  of  small,  trans- 

les  or  blisters,  whose  epithelial  covering  is  soon  shed,  leaving  a 
II  excoriation,  which  may  easily  escape  detection,  and  lead  to  an  erro- 
rs diagnoeia  and  mode  of  treatment.     Generally,  however,  the  phlyc- 
mill  a  is  more  apparent,  and  is  embedded  in  the  cornea,  it3  summit  rising 
V  e  the  surface.     It  appears  in  the  form  of  a  small,  circumscribed, 
1  Ion,  surrounded  by  a  zone  of  slightly  opa<|ue  and  swollen  cornea, 
btiog  especially  the  case  if  several  phlyctenulje  are  situated  cJoe© 

At  its  apex  a  little  transparent  vesicle  often  forms,  which  bursts 

toad  I^TCss  an  excoriated  surface,  tne  bottom  of  which  is  opaque,  and  of  a 
gray  nr  grayish-yellow  color.  This  excoriation  may  gradually  extend  some- 
what in  circumference  and  depth,  and  itssume  the  character  of  a  small  ulcer, 
which  i»  epecially  apt  to  occur  if  the  phlyctenula  is  situated  near  the  centre 
>f  the  tiomea,  and  the  affection  has  been  injudiciously  treated  by  strong 
'»^»»-'^^-"'nt5.  If  no  transparent  vesicle  forms  at  the  apex  of  the  phlyctenula, 
T  ines  8i>mewhat  more  opaque  and  infiltrated,  and  then,  losing  its  epi- 

I  fi)vering,  is  changed  into  a  superficial,  yellowish-gray  ulcer.     These 
leers  generally  run  a  verv  favorable  course  if  they  are  judiciously  treated, 
id  ;&how  little  or  no  tenflency  to  extend  much,  either  in  circumference  or 
>th.     The  ulcer  becomes  covered  by  a  layer  of  epithelium,  and  gradually 
and  the  cornea  regains  more  or  less  of  its  transparency.     But  if  the 
ttions  are  situated  very  close  to  each  other,  two  or  three  may  coalesce, 
thus  give  rise  to  one  extensive  ulcer,  which  may  increase  in  depth,  and 
even  lead  ti^  perforation.     This  may  also  occur  if  the  infiltrations  are  situ- 
ated somewhat  deeply  in  the  cornea,  and  if  strong  local  irritants  (nitrate  of 
nlvBT,  sulphate  of  eopf>er,  etc.)  are  employed.     In  the  majority  of  cases 
lere  is  no  fear  of  this  complication,  for  under  judicious  treatment  the  ex- 
oriations  or  little  ulcers  soon  fill  up,  the  corneal  substance  is  regenerated, 
nd  pt^rhap^  no  opacity  ib  finally  left.     In  other  cai*es,  the  result  is  not  so 
Lvorable,  for  a  more  or  less  dense  opacity  may  remain  behimi. 
There  i»  great  tendency  to  relapse.     Just  as  the  symptoms  of  irritation 
vajicularity  are  subsiding,  the  phlyctenulse  disappearing,  and  thedise4ise 
to  lie  almost  cured,  all  the  acute  8ym[)tom8  of  irritation  return,  a  fresh 
of  pustules  makes  its  appearance,  and  a  severe  relapse  takes  place. 
may  occur  again  and  again,  and    the  affection  gradually  assume  a 
lie   character;    vessels   are   developed    upon    the    cornea,    which    run 
rd«  the  infiltration,  and  this  condition   might  be  mistaken  by  a  super- 
ob«»erver  for  that  of  fascicular  keratitis.     On   chaser  examination  it 
however,  be  seen  that  the  blood vess^els  are  few  in  number,  and  more 
ifiittered,  not  ni»*inp  prominently  above  the  surface  of  the  cornea,  and  not 
'  *  ig  along  the  mhltration  before  them,  but  rather  stopping  short  of  it, 
numerous  phlyctenulie  are  crowded  together  on  the  cornea,  and  in- 
sreed  with    bloodveaseb,  it   is   often   termed  ** herpetic  or  scrofulous" 
liiUAp   more   especially  if  they  are  situated   in  the  up|>er  half  of  the 
jiea. 

The  ocitAA»  which  may  produce  this  affection  are  the  same  as  those  which 
to  phlyctenular  conjunctivitis,  and  it  also  occurs  most  frequently 

children  and  young  persons  of  a  weakly,  scrofulous  constitution, 

nervous,  excitable  temperament. 
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Sometimes,  aa  has  l>eeii  especially  pointed  out  by  Prof.  Horner/  we 
with  herpetic  vesicles  in  the  cornea  in  the  course  of  catarrhal  affections  of 
the  respiratory  organs,  also  in  pneumonia,  and  they  generally  follow  shortly 
upon,  or  occur  simultaneously  with,  herpes  of  the  li|>s  or  nose.  This  tbrm  id 
characterized  by  the  formation  of  numerous  transparent  vesicles  on  the 
cornea,  mostly  arranged  in  groii[>s;  they  are  geoerally  situated  near  the 
margin,  hut  may  also  occur  at  the  centre.  The  vesicles  soon  burst,  and 
leave  behind  them  small  excoriations  deprived  of  epithelium,  followed  jier- 
hsk\m  by  infiltrations  and  BU[ipurativ€  keratitis.  Theafiectioo  iB  very  paininl 
and  obstinate,  and  closely  resembles  the  form  met  with  in  herpes  zoster  fron- 
talis, excepting,  as  Horner  showi?,  that  in  the  latter  there  i»  dimiDution  of 
the  intra-ocular  tension  and  extensive  ameethesia  of  the  cornesi. 

In  the  ireatm€7it  of  herpes  cornea}  accompanying  ciitarrh  of  the  reepirar 
tory  organs,  the  insufflation  of  calomel  generally  greatly  relieves  the  pain 
by  causing  rupture  of  the  minute  vesicles.  Atropine  and  a  bandage  should 
also  be  applied.  In  the  form  accompanying  herpes  zoster,  injections  of  mor- 
phia and  electricity  are  often  very  serviceable  in  alleviating  the  sufferings 
of  the  patient. 

The  treatment  should  also  be  similar  to  that  which  was  recommended  for 
phlyctenular  conjunctivitis.  I  must  here  lay  the  greatest  stress  upon  the 
necessity  of  avoiding  the  use  of  caustics,  more  especially  the  nitrate  of  silver, 
for  this  greatly  incn'ase.s  the  irritability  of  the  eye,  aggravates  the  character 
of  the  disease,  and  augments  any  tendency  to  necrosLs  and  breaking  down  nf 
the  corneal  tissue.  It  mav  also  cause  the  inflammation  to  extend  to  the  iris 
and  ciliary  body*  Indeed  it  may  be  laid  down  as  a  rule,  that  in  all  attec- 
tions  of  the  cornea,  except  those  of  a  very  chronic  character,  the  use  of 
caustics  should  be  most  strictly  avoided.  In  phlyctenular  keratitis  our  chief 
eodeavor  must  be  to  diminish  the  great  irritauility  of  the  eye,  to  prevent  the 
extension  of  the  phlycteuuhe  t>r  ulcers,  and  to  facilitate  and  assist  the  regen- 
eration of  the  corneal  tissue.  The  agent  which  wes^hall  find  of  the  greatest 
service  for  these  purposes  is  atropine.  Iudee<l,  this  remedy  is  invaluable  in 
the  treatment  of  ati'ections  af  the  cornea  and  iri.s.  It  exerts  a  beneficial  in- 
fiueuee  upon  the  cornea  by  acting  as  a  local  anresthetic  during  its  pa!«*age 
through  the  cornea  into  the  aqueous  humor,  thus  greatly  diminishing  the 
irntal)ility  of  the  cornea  and  of  the  ciliary  nerves.  This  is  often  witnest»ed 
when  a  drop  of  atropine  is  applietl  to  an  eye  aflccto«l  with  acute  keratitis, 
accompanied  by  inten!?e  symptoms  of  irritatirm;  for  if  tiuch  an  eye  is  ex- 
amined half  an  hour  after  the  application  of  the  atropine,  we  tind  a  very 
marked  diminution  in  all  these  syiuptums;  the  patient  expressing  himself 
greatly  relieved.  The  atropine  also  acts  by  decreasing  the  intra-ocular  ten- 
sion, and  thus  relieving  the  cornea  of  a  certain  degree  of  pressure  ;*  hence  ita 
nutrition  and  the  regenenition  of  its  substance  are  greatly  facilitateii.  This 
diminution  in  the  intra-ocular  tension  is  of  special  advantage  in  deep  ulcere 
of  the  cornea,  as  will  be  readily  under8t<x>d  when  we  remember  that  the 
thinnest  portion  of  the  cornea  (the  bottom  of  the  ulcer)  has  to  sustain  the 
degree  of  intrn-ocular  pressure  as  the  healthy  part.'     The  solution  of 

-l.l.,'^  1871,321. 
ul  neiH)**  tniHlitlcation.     Accordiug  i»»  tJi«i  mm%  n^1ift1i1«i  und  rvceat 
r  i-  it  i.  j  I  - ,  uinvpiiie  ilim!ntshv«  th^  intm^vi&sculiir  ti'nsiim  by  (lanilyiLinff 


>s»^l.<^,  b«l  the  gt-nenil  ininiM»culnr  tension  in  tho  viln<tHi» 


toD'Ni     ,' 

\V.  .-  ■     •       '■■     MM',— II     ]  ^  ^ 

^    vcr.  sti>Mi£jly  insist  iip<m  the  iibsohilc*  mjcc^^ity  of  the  i^olutian  of  alio* 
|iii  _   ,  iir.   |iun%  and  |ii>H«H'tly  fKfs  tnuii  nny  (^dmiatturr  .-f  >tti-ti-  mu]  ^r  ^j>'r»ti  of 

witi«.     A  f«?w  tiri»f»»  Mfslnini;;  sulphiirir  iM.nd  nn*  *imi«»liitn  ibe 

■ulplmti*  of  atropine  ifi  not  quite  neutml,  and  lhcn?fuiv  Ifii}  taot 
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Bf^'*'<t''«  '>r.  ij  ml  fjj  of  water)  shmilil  be  applied  to  the  eye  three  or  four 
ti'  V.     If  it  should,  aikr  a  time,  be  found  rather  to  increase  than 

•  I  n'  irritatiou,  a  collyrium  ofbelladouna  must  be  substituted.     If  it 

h  iv  priKiucecl  ootisiderable  irritation  of  the  conjunctiva  and  a  crop 

of  VL^].  inur  granulatious,  an  nstringeut  collyrium  of  alum,  borax,  or  nitrate 
of  silver  igr,  j  ad  f 5j )  shouUl  be  employed/  The  belladouna  ointment  is  to 
be  rubbed  on  the  foreliead  three  or  four  times  daily,  until  a  sli)i^ht  papular 
€rU|>UoD  ia  prrKiu<!ed.  If  there  is  much  pain  iu  and  around  the  eye,  and 
more  eepecially  if  the  latter  is  very  painful  to  the  touch,  much  relief  is  often 
exp'^ripncod  from  the  application  of  two  or  three  leeches  to  the  temples,  or  a 
b'  lid  be  applied  behind  the  ear.     If,  together  with  the  photophobia 

an  \  umtiou,  the  temjf>t?rature  of  the  lids  h  much  increai<ed,  I  have 

oHen  luund  very  marked  benefit  from  the  perimlical  application  of  cold  com- 
fiteeses^  [If  the  case  is  marked  by  obstinate  phutophobia,  the  forcible 
opening  of  the  lids  and  dropping  iced  water  directly  upon  the  cornea,  as 
reoommended  by  Dr.  Oppenheimer,  will  very  often  pi^ove  beneficial. — B,] 
These  are  to  be  applied  three  or  four  tirues  a  day,  for  a  space  of  twenty  to 
thirty  rainutes,  aud  are  to  be  changed  every  two  or  three  minutes,  as  soon  as 
ibey  pet  the  least  warm.  The  photophobia  h  often,  however,  very  obstinate 
Rtid  intractable.  When  it  is  chiefly  dne  to  an  abrasion  of  the  epithelium 
mnd  exfvitsure  of  the  corneal  nerves,  a  compresa  bandage  should  be  applied. 
Bm  ^ime»  it  resists  ail  remedies,  and  a  severe  spa^im  of  the  lids  (ble- 

pi  11  ►  remains  eveu  after  the  affection  of  the  eorneii  is  cured.     In 

eii  .  the  ditfereut  remedies  which  I  have  mentioned  in  the  articles  on 

pii  ;ir  coujuQctivitis,  should  be  tried,  viz.,  subcutam^ous  injection  of 

marphia,  immersion  of  the  face  in  cold  water,  and  if  all  these  fail,  and  the 
spaam  is  arrestl^d  by  pressure  upon  the  supra-orbital  nerve,  we  must  have 
reeoume  to  a  division  of  this  nerve.  I  have  often  found  that  a  pndtmged 
stay  at  the  seaside,  together  with  sea-bathing,  tonics,  a  generous  diet,  and 
plenty  of  out-of-door  exercise  will  cure  cases  of  photophobia  which  have 
.i.,i-;....#,.iv.  resisted  all  other  remedies. 

i\9  of  daturine  and  duboisiue,  in  the  form  of  sulphate,  have  been 
*,\^'ti  in  place  of  atropine  where  the  latter  has  caused  irritation,  but  there 
fieema  to  be  no  special  advantage  in  either.  Both  irritate  the  coojunctiva 
when  used  for  a  length  of  time,  and  ofteu  give  rise  to  vesicidar  granula- 
ti<>n«,  just  as  the  atropine  doe^j.     Duboisiue  has  only  recently  been  made 

with  <s«v<*ml  in«tnnce«  in  which  a  pure  M)lution  of  atropine  proved  of  the  greateft  benefit 
in  ritaUlity  of  the  eye  and  in  alleviatiiiLc  the  inflHrnnifttioa,  jind  in  which 

»  I  utropine  (rnnd«  My  nftor  th^  muip  jwv»icription,  but  obtained  fporn  n 

dr  '    -  lit  once  wt  up  si^vere  irriUtion  of  the*  fyc%  ftccompanied  by  oou- 

li  lHrJiryin»4lion,  f'tc,  but  ihc^se  sv  rnptomti  houd  dia&pf»4?ared  u^in 

pr  .    ,  .       ?oluti«>u  f>f  uiropino.     On  ei^Hmijiation,  the  impiur^  Hitlution  was 

(*'  itiiin  tt  iniftll  quftntity  of  «trt>u^  sulphuric  aoid.     Such  ca^o*  n^  Uiii*  com- 

pi  iH'»?  tb**  theory  ihiii  h  wumli  quuntity  of  stron^^  acid  or  uf  HJcohol  cau  have 

H'  I  cffiM't  ujK>n  the  eve,  even  alUiough  there  mny  be  much  ciliiiry  irritntion 

ail  inflninniJition  of  the  cornea  or  iris.     I  nuist  «tat**,  however,  that  we  occA- 

mr  I  h  exceptional  caacs  in  which  there  exists  a  jiteculiar  idiosyncrasy  which 

l^u  J'  it  must  intolerunt  of  the  iwe  of  even  a  weak  and  iraj^MTfectly  pure  solu* 

tii»i}  III  ;».:  tjM.i.  I  huvo  seen  iii>*tttnce«  in  which  a  drop  of  a  weak  and  rjuite  pure 
aolution  *tf  Htr*»piui>  lots  prtiduced  i;nat  irritation  and  pam,  or  even  an  ervaipelalous 
fir.n.rri  ,n  .if  the  eyelid^  and  cheek,  acoinpanied  by  rednej*^  afid  chem«»tic  swelling  of 
|)i  iva.     This  is,  however^  li  very  exceptional  occurrence,  and  Ijeare  not  thft 

It  1  V  to  tho»»e  cM«*''H  in  which  the  irritation  h  caused  by  tlie  impurity  of  the  atro- 

M^Wf(^^t  iu  such,  a  \n\T**  sxlutiou  iM  not  only  well  borne,  but  greatly  alleviate*  the  ciliary 
mil»tion  lUtd  hiflamnialury  symptonifl.  Mr.  Lawson  ftlwi  mentions  !«onie  interesting 
instanctis  of  thi*  peculiar  idioayncrasy,  in  a  paper  in  the  **  R.  L.  O.  II.  Reports,*' 
ft,  11!^. 
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known  to  o|jl)lhttln]ic  Biirgenus,  but  it  contains  many  of  the  constituents  of 
atropine.  It  has  not,  however,  been  sufficiently  long  in  use  to  admit  of 
definitely  settling  its  place  iu  ophthalmic  therapeutics. — ^B.] 

Arsenic  has  been  strongly  recornjuciKled  in  this  form  of  keratitis,  on  the 
supposition  of  its  similarity  to  eczema.  This  remedy  often  proves  very 
serviceable,  especially  if  the  keratitis  is  accompanied  by  an  eczematoug  erup- 
tion of  the  forehead  and  face.  In  the  latter  case,  the  lotion  of  acetate  of 
lead  and  glyceritie  (p.  183)  should  be  applied  to  the  face;  or  the  following 
lotion  may  he  used  for  the  same  purpose:  B,  Boracis  3ij,  Glycer.  fS*, 
Aq.  samhuci  fjij,  Aq,  desU  ad  f 5viij.  A  powder  containing  oxide  of  sine 
may  be  dusted  over  the  face.  The  patient's  general  health  should  be 
attended  to,  and,  if  he  is  of  a  weakly  and  scrofulous  habit,  tonics.  cod-Uver 
oil,  and  a  nutritious  and  generoitfi  diet,  together  with  the  use  of  ale  and  wine, 
should  be  prescribed.  The  bowels  should  be  kept  well  regulated,  and 
special  attention  should  be  paid  to  the  free  action  of  the  skin,  as  this  exerts 
a  marked  influence  upon  the  symptoms  of  ciliary  irritation,  especially  the 
photophobia.  When  the  acute  symptoms  have  subsided,  we  must  have  re- 
course to  the  insuffiation  of  cjilomel,  and,  if  this  is  well  borne,  the  yeJIow 
oxide  of  mercury  ointment  (gr,  j-ij  ad  3j)  should  be  applied;  this  will  not 
only  hasten  the  absorptlnn  of  any  remaining  opacity^  but  check  the  tendency 
to  relajjses.  In  chronic  and  very  obstinate  eases,  especially  if  they  are  bc- 
eompanied  by  much  vascularity  of  the  cornea,  great  benefit  is  oflen  exfjeri- 
enced  from  a  seton. 

[Within  the  last  few  yearfi  a  great  deal  has  been  said  and  written  ufKin 
the  use  of  eserinc  and  pilocarfiine  in  conjunctival  and  corneal  affections. 
Dr.  H.  W.  Williams,  of  Boston,  was  the  first  to  make  any  extended  ©xpcri* 
mcnts  in  this  country,  and  he  reports  very  favorably  on  both  drugs  as  valu- 
able in  conjiinctivul  and  corneal  diseases,  especially  ulcers  (** Boston  Medical 
and  Surgical  Journal,'*  March  14,1878;  •* Trans,  of  Amer,  OphthaJ.  Soc,,'* 
187^),  Itj  those  forms  of  disease  met  with  so  frequently  in  strumous 
children,  the  phot(»phobia  and  blenharoBpasm  are  very  often  relieved  by 
eserine  sul})hate  {gr,  ij  ad  f^j ).  In  tne  ordinary  form  of  conjunctival  herjies, 
eeerine  does  not  seem  to  do  any  good,  but  where  the  vesicles  are  large  and 
coalesce,  with  zones  of  infiltration,  eserinc  acts  like  a  charm.  In  ulcers  of 
cornea,  eserine  sometimes  does  good,  especially  in  the  serpiginous  form,  but» 
iu  the  long  run,  better  results  will  be  ootaiued  from  atropine.  The  hydro- 
chlorate  of  pilocarpine,  iu  solutionii  of  two  or  four  grains  to  the  fluidounce, 
seems  to  be  of  mucn  more  limiteil  application  than  eserine,  and,  though  in  the 
hftn<ls  of  Dr.  Williams  and  some  other  observers  it  has  proved  very  useful, 
it  has  not  iinswered  the  expectations  of  ophthalmic  surgeons.  An  ointmeDt 
of  i(»doform  ha^  been  recommended  in  these  herpetic  affections  of  the  comoa 
and  conjunctiva,  and  seems  in  some  cases  to  do  good  in  allaying  photophobia 
and  irritation.  The  chief  objection  to  its  use  is  its  disagreeable  odor  (Iodo- 
form gr,  v-x  ad  Vaseline  5j). — B,] 

In  rare  instances,  we  meet  with  a  peculiar  formation  of  transparent 
vesicles  upon  the  surface  of  the  cornea,  which  are  produced  by  slight  eleva- 
tions of  the  epithelial  layer  and  the  anterior  elastic  lamina  from  the  surface 
of  the  cornea  proj>er.  The  appearance  presented  by  these  little  blisters  is 
very  characieriKiie.  and  is  generally  accompanied  by  very  ^vere  symptoms 
of  irritation,  ewpt'cially  photophobia  and  lachrymation.  These  syntptoma 
subside  when  the  vesicles  burst,  but  a  fresh  crc>p  of  the  latter  is  generally 
fonni-d  e\<'ry  lliree  or  four  days.  In  a  case  mentioned  by  Mooren,  the  dia- 
eiwt*  a>i»umetl  the  character  of  a  regular  tertian  type,  and  was  cured  by  the 
wirrgrlic  «8i»  of  f^uinine ;  indeed  this  remedy,  combined  perhaps  with  steel. 
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plied  to  the  eye. 


atropine  and  a  compress  bandage  being  ap- 


8.— FASCICULAR  KEKATITI8, 


I  Hut  pecuUftr  form  of  keratitis,  which  is  very  common  in  Germany,  ie 
extremely  raro  in  Englautl,  for  whilst  I  saw  many  inetances  of  it  in  Berlin^ 
I  only  remember  having  met  with  four  pure  cases  iu  England  during  the 
Alii  eight  yeare, 
if  The  aymptomg  of  this  affection  are  very  characterigtic,  and  easily  recog- 
nised. The  attack  ib  generally  ushered  in  by  considerable  photophobia, 
Ischn'matioUf  aiid  ciliary  neuralgia.  On  examining  the  eye,  the  ocular 
oonjuoctiva  is  found  to  be  injected,  and  there  is  ako  ^een  a  bright  rosy  zone 
of  subconjunctival  vessels  round  the  c<jrnea.  Near  the  Qilge  of  the  latter 
mtiy  perhaps  be  noticed  at  one  8pot  a  iew  Bniall  phylctenuke,  and  the  limbus 
conjunctiva?  h  at  this  p*jint  also  somewhat  swollen.  The  parallel  subcon- 
juDctival  vessels  are  seen  at  this  spot  to  [>ai?8  on  to  the  cornea  and  extend 

(more  or  less  on  to  its  surface,  forming  a  narrow  bundle  or  leaah  of  vessels 
(hence  the  term  'fascicular*'  keratitis),  which  lies  in  a  somewhat  swollen 
and  elevated  portion  of  the  cornea.  This  fasciculuB  of  vessels  consists  both 
of  veind  and  arteries ;  at  its  apex,  and  rising  sumewhat  above  the  level  of 
the  vei«el8»  ia  noticed  a  small,  crescentic,  yellowish-gray  infiltration,  sur- 
rounded by  a  8omewbat  opaque  and  swollen  portion  of  cornea.  As  the 
disease  progre*«eti,  the  infiltration  is  gradually  pushed  further  and  further 
on  to  the  curnea  in  front  of  the  vessels ;  iti*  epithelial  Cf»vering  is  shed,  it 
aawimes  a  yellowife^li  tint,  and  becomes  changeil  into  a  small  superficial  ulcer. 
In  80tu«  instances  the  original  leaeh  of  vessels  may  bifurcate^  so  that  it  as- 
sumes a  Y-shape,  having  a  separate  infiltration  at  each  apex.  The  disease 
may  extend  far  on  to  the  coniea,  and  prove  dangerous  from  its  leaving  a 
dense  onncity  in  the  centre  of  the  cornea  just  over  the  pupil ;  but  the  ulcer 
generally  remains  superficial,  and  does  not  ext4?nd  very  deeply  into  the 
oorneii  or  lead  to  perforation.  During  the  progressive  stage,  the  symptoms 
of  irritation  are  very  marked  and  obytinate.  \\  hen  the  disej^se  has  reached 
its  acme,  it  generally  remain.s  stationary  for  some  little  time  (perhaps  even 
weeks)  and  then  gradually  diminishes  iu  intensity  and  slowly  retro- 

the  symptoms  of  irritation  rapidly  disappearing.     The  time  which 

bipcat  during  the^ie  several  stages  will  depend  upon  the  size  of  the  fasciculus 
of  veaH'ie  and  of  the  infiltration.  The  va.»?cularity  grmlually  diminishes,  the 
ulcer  is  again  covered  by  a  layer  of  epithelium,  and  begins  to  fill  up  from 
the  periphery  towards  tl»e  centre ;  the  corneal  ti.ssue  is  more  or  less  regener- 
ated, and  after  a  lime  but  little  opncity  n>ay  l)e  left. 

SThis  diseaii^^  is  generally  due  to  the  same  causes  as  phlyctenular  conjunc- 
tivitis, and  h  nioat  frequently  met  with  in  weakly  and  scrofulous  persons, 
and  in  Uient  it  Is  very  apt  to  run  a  most  protracted  course. 
If  the  svmpU»m»  of  irritation  are  very  acute,  only  soothing  remedies  should 
he  applied.  Atrophic  shouki  be  dropjKni  into  the  eye,  the  compound  bella- 
doitnu  nintnjent  should  be  rubbed  in  over  the  forehead,  a  blister  shouhl  be 
ttpplii»<l  behind  the  ear,  and  a  leech  or  two  to  the  temple  if  the  eye  is  very 
painful  to  the  touch.  If  tlie  vascularity  is  very  marked  and  the  case  severe, 
nenefit  is  otlen  derived  from  dividing  the  bundle  of  vessels  close  to  the 
gdirnea^  either  with  a  small  scalpel  or  a  pair  of  curved  scissors;  for  alter 
has  been  done,  the  blood  vessels  on  the  cornea  and  the  infiltration  are 
to  shrink  and  diminish  in  size.  When  the  acute  symptoms  of  irrita- 
tion  have  considerably  subsided,  the  insufflation  of  calomel  should  be  at 
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once  commenced,  or  the  rellow  oxide  uf  mercury  ointment  (gr.  ij-viij  ad  3j) 
should  be  applieiL  Both  the^ie  remedies^  but  more  especially  the  yellow 
oxide,  are  almost  t^pecifiis  for  this  disease.  The  ointment  may  be  applied 
from  the  very  commencement,  if  the  symptoms  of  irritation  are  not  very 
marked ;  it  must,  however,  be  used  with  care,  and  its  effect  should  be  closely 
watched.  If  we  dnd  the  next  day  that  it  has  excited  considerable  redness 
and  irritation,  its  use  should  be  temporarily  abstained  from,  and  (jalomel 
should  be  substituted.  It  is  also  of  much  use  in  checking  the  tendency  to 
relap,^es,  in  cutting  these  short,  and  in  hastening  the  absorption  of  the  cor- 
neal opacity.  Frequently,  we  must  alternate  between  the  ointment  and  the 
calomel,  aa  after  a  time  they  tempt>rarily  loi*e  some  of  their  effect. 

A  seton  at  the  temple  sometimes  also  proves  of  much  benefit  in  this  afieo- 
tion,  not  only  in  shortening  the  course  of  the  disease,  but  also  in  preventing 
the  occurrence  of  relapses. 


4.-^irPPURATIVE  KERATITIS. 


[Syn.  Abscess  of  the  cornea. — B.] 

Practically,  it  is  of  importance  to  distinguish  two  principal  funo^  nj  si 
purative  keratitis.  The  one  is  aocompanied  by  more  or  less  marked  inflam- 
matory symptoms,  whilst  in  the  other  the^e  are  entirely  absent,  and  the 
chief  danger  of  the  disease  is  found  in  their  absence,  as  the  suppuration 
spreads  very  rapiilly,  and  an  extensive  abscess  or  slough  of  the  cornea 
speedily  endues.  These  two  forms  also  demand  a  totally  opposite  plan  of 
treatment  In  the  indaramatory,  we  must  endeavor  to  check  and  eubuue  the 
symptoms  of  irritation  and  inflammation  by  local  autiphlogistics ;  whereas 
in  the  torpid,  non-inflammatory  form,  we  must  most  carefully  eschew  such 
treatment,  and  at  once  attempt  to  produce  a  certain  degree  of  inflammation^ 
in  order  to  check  the  tendency  to  necrosis  and  purulent  infiltration. 

Whilst  drawing  special  attention  to  these  two  opposite  types  of  the  dis- 
ease,  I  must  state  that  in  practice  we  constantly  meet  with  mixed  forms, 
showing  some  of  the  symf)toms  of  each  type.  Indeed,  the  surgeon  will 
chiefly  display  his  skill  and  judgment  by  distinguishing  whether  any  of  tha^ 
symptoms  have  attained  an  undue  prominence  and  require  to  be  checked, 
inurderthat  a  just  balance  may  be  maintained  between  the  necessary  d^ree 
of  inflammation  and  the  suppurative  condition  of  the  cornea;  so  that  whilst 
on  the  one  hand  the  inflammatory  symptoms  are  not  allowed  to  become  ex- 
cessive, they  are,  on  the  other,  not  too  much  suppressed 

The  wjfammfitortf  suppurative  keratitU  is  often  accompanied  by  great  pho- 
>phobin,  lachrymation,  and  intense  ciliary  neuralgia;  there  is  also  much 
^loonjunctival  and  subconjunctival  injection,  the  cornea  being  surrounded  by 
a  bright  rmy  zone,  accompanied  perha|is  by  some  chemosis.  On  account  of 
the  irritati*m  uf  the  ciliary  nerves,  the  pupil  is  often  greatly  contracttHl. 
On  examining  the  cornea,  we  notice  a  small  circumscribed  infiltration,  which 
ia  generally  situated  near  the  centre,  but  sometimes  at  the  periphery  of  the 
dornea.  Its  position  varies,  sometimes  it  is  situated  in  the  superficial  layem 
of  the  cornea,  and  then  the  latter  may  become  somewhat  raised  above  thfi 
level  at  this  pfiint,  or  it  may  lie  in  the  central  or  deeper  portion  of  the 
osiroe^,  in  which  case  the  surface  remains  unaltered.  The  infiltration  soon 
increases  in  density,  and  assumes  a  cre^imy,  yellowish-gray  color,  being  sur- 
r«KindtHi  hv  a  well-marked  line  of  demarcation  in  the  form  of  a  light-grajT 
fooe,  whicli  gradually  shadea  off  into  the  transparent  cornea;  the  latter  also 
shows  a  certain  degree  of  inflammatory  swelling  at  the  point  occupied  byi 
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UN"  A. me.  The  epitlu-liuiii  uiay  be  slieil,  and  a  portion  of  the  contents  of 
the  intiltration  break  down  aiul  be  thrown  oti\  so  that  a  more  or  less  deep 
ulcer  is  forroe<l.  Although  the  stibeonjun clival  vessels  may  pass  slightly  oq 
to  ibe  cornea,  they  never  reach  the  ulcer,  even  when  ihtA  is  situated  near  the 
|>enf>herT.  When  it  is  in  the  centre  of  the  Cf>ruea,  the  latter  appears  ijuite 
free  from  blood  vessels,  except  a  few  wbicb  may  junt  paHs  over  its  margin. 
The  retrogressive  suige  generally  soon  ftets  in,  tlie  iuHltratiun  chang»?8  its  yel- 
low hue  for  a  light-gray  tint,  and  becomes  gradually  al>sorbed»  leaving  perhaps 
hardly  any  opacity  V>ehind.  The  disease  as  a  rule  shows  a  tendency  to  remain 
locttlixr^d,  and  not  to  extend  superficially,  but  rather  in  depth.  Relapses  are 
*pt  to  occur,  and  the  atfection  may  thus  assume  a  chronic  character. 

But  the  disease  does  not  always  run  so  favorable  a  course.  Thus,  several 
Buperficial  infiltrations  may  be  formed  close  to  each  other,  and,  gradually 
extending  in  circumference  and  depth,  may  coalesce,  and  thus  give  rise  to  a 
coufriderable  abscess  of  the  cornea.  Their  contents  undergo  suppurative  and 
fatty  degeneration,  the  cells  and  nuclei  break  down,  the  infiltration  assumes 
a  yellow  color,  being  surruunded,  however,  by  a  grayish-white  zone  of  de- 
marcation. If  this  occurs  near  the  centre  of  the  cornea,  it  may  prove  dan- 
gerous* fVoni  its  leaving  a  dense  opacity  just  over  the  pupil,  or  from  ita 
pt  •  ding  to  au  extensive  slough  of  the  cornea.     Again,  if  the  infiltra- 

ti'^  ited  deeply  in  the  cornea,  it  may  lead  to  perforation  of  the  latter, 

or  give  rise  to  onyx,  hypopyon,  and  iritis.  The  pus  may  sink  down  between 
ihe  iamellse  of  the  cornea  to  its  lower  margin,  and  thus  produce  a  peculiar 
opaeity,  termed  onyx  or  unguis,  on  account  of  its  supposed  resemblance  to 
th<r  ^hite  lunula  ot  the  finger-nail.  If  the  onyx  is  but  small,  and  confined 
to  the  very  edge  of  the  cornea,  it  may  easily  be  overlooked,  more  cj^pecially 
if  it  be  somewhat  covered  by  the  swollen  limbus  conjunctivie.  If  it  is  more 
oonsidemble,  so  that  it  reaches*  nearly  up  to  one-third  of  the  cornea,  or  even 
higher,  it  may  be  mistaken  for  an  hypopyon ;  but  on  careful  examination 
(more  especially  with  the  oblique  illumiuationi  it  will  not  be  difficult  to 
distinguish  it  from  the  latter,  for  it  will  be  seen  to  lie  on  the  corneal  side  of 
the  «ntPnor  chamber,  a  portion  of  transparent  cornea  perhaps  dividing  it 
fr-  tind  it  is  situated  at  some  distance  from  the  iris.     But  the 

I  gliosis  is  of  coui*se  more  difficult  if,  as  is  sometimes  the  case, 

11  coCJiists  with  the  onyx. 
i  ^»  >pyon  which  not  unfrequently  accompanies  suppurative  keratitis 

(^more  ed|>ecially  the  nun-inflammatory  form)  may  be  produced  either  from 

le  iris  or  from  the  cornea  in  the  following  ways: 

3.  An  indammatiou  of  the  iris  may  supervene  upon  the  keratitis,  lymph 
isfiu^  into  the  aqueous  humor,  and,  falling  to  the  bottom  of  the  anterior 
chambrr,  thus  produce  an  hypopyon. 

2.  The  abscess  may  perforate  the  cornea,  and  its  purulent  contents  be 
Girried  into  the  aqueous  humor  and  be  precipitated  at  the  bottom  of  the 
anterior  chamber.     Sometimes  such  a  mode  of  production  of  hypopyon  is 

►Dipletelv  overlooked,  from  the  fact  that  the  cnmmuuicatiou   between  the 

Iterinr  tMiamber  and  the  abscess  in  the  cornea  is  not  large  and  direct,  but 
brought  ubtuit  by  a  small  sloping  canal,  through  which  the  contents  of 

le  abeees*  have  made  their  way  into  the  anterior  chamber.  Special  atten- 
tion has  been  called  to  this  fact  by  Wel>er,*  who  has,  moreover,  frequently 
parsed  a  minute  probe  from  the  ulcer  through  the  canal  into  the  anterior 
chntuber,  and  thus  verified  the  communication.  With  the  oblique  illuraina- 
Cioo,  this  little  canal  appears  like  a  white  streak,  running  from  the  ab6ee68 
f..  fill'  »Mf«-rior  chamber. 

I  "A.  f.  O.,"  viii.  1,  :i22. 
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3.  When  the  aliscess  b  situate<i  deeply  in  the  cornea,  near  the  roembnuje' 
Dwcemet,  inflammatory  iirolireratiun  and  fatty  degeneration  of  the  cpitheli&l 
cells  lining  the  posterior  portion  of  the  cornea  may  occur.  They  are  thrown 
oHi)  and,  mixing:  ^'ith  the  aqiiecms  humi»r,  render  this  turbid,  and  if  theae 
deposits  are  considerable  in  i|uantity,  they  may  fall  down  to  the  bottom  of 
the  anterior  chamber,  and  thus  produce  an  hyjiopyon.  It  has  been  aJjo 
supposed  that  the  latter  is  often  doe  to  a  transudation  of  some  of  the  coo- 
tenta  of  the  deep-seated  abscess  into  the  aqueous  humor,'  Weber,  however, 
afiserts  that  he  has  never  met  with  an  instance  in  which  the  communication 
between  the  abscess  and  the  anterior  chamber  could  not  be  distinctly  proved 
by  means  of  probing,  I  have,  however,  met  with  casea  of  absce^**  in  the 
middle  portion  of  the  cornea  which  have  been  accompanied  by  an  infiltra- 
tion situated  at  the  membrane  of  Descemet,  ami  an  hvjiopvon  evidently 
prixluced  by  the  latter  (for  there  was  no  iritis),  and  in  which  1  have  failed, 
on  the  most  careful  examination  by  the  oblique  illumination,  to  trace  any 
comnmnicatiou  between  the  abscess  and  the  posterior  infiltration. 

Inflammatory  suppurative  keratitis  is  met  witli  in  severe  and  aggravated 
cases  of  phlyctenular  keratitis,  and  also  in  severe  cases  of  purulent,  granular, 
and  diphtheritic  conjunctivitis.  It  is  very  frequently  caused  by  mechanical 
and  chemical  injuries,  such  as  the  lodgement  of  chips  of  steel,  a  bit  of  wheat- 
CAr,  etc,  in  the  substance  of  the  corner,  which  perhaps  remain  there  undi»< 
covered.  This  is  es|>eciHlly  the  case  in  old  or  very  feeble  persons.  It  may 
also  follow  operations  upon  the  eye,  more  particularly  thfjse  for  cataract. 

In  the  milder  cases  of  infiammatory  suppurative  keratitis,  atropine  should 
be  applied  three  or  four  times  daily,  and  the  compress  bandage  employed. 
If  there  is  much  irritability  and  ciliary  neuralgia,  and  if  the  eve  is  very 
painful  to  the  touch,  two  or  three  leeches  should  be  applied  to  t^ie  temple. 
Subcutaneous  injections  of  morphia  may  also  be  employed  with  great  ad- 
vantage. If  the  abscess  resists  all  treatment,  great  benefit  is  often  derived 
fn^m  slightly  opening  it  with  the  p*int  of  an  extraction  knife.  But  if  it  is 
dee[>seated,  and  threatens  to  perforate  the  cornea,  paracentesis  should  be 
performed  by  passiuL'  a  fine  needle  into  the  anterior  chamber  thn>ugh  the 
bottom  of  the  abscess.  If  a  considerable  hypopyon  exists,  paracentf^iis 
should  aiao  be  |KM*fornieil,  but  with  a  broad  needle,  the  object  of  the  opt»ration 
being  not  so  much  to  remove  the  lymfih  from  the  anterior  chamber  as  to 
diminish  the  intra-^ ocular  pressure,  and  thus  to  arrest  the  progresa  of  the 
diseai^e,  to  hasten  the  absorptiim  of  the  infiltration,  and  facilitate  the  re- 
g^enemtion  of  the  corneal  tissue.  This  operation  may  have  to  be  repeated 
several  times  (vide  treatment  of  ulcers  of  the  cornea  by  paracentesis^.  In 
order  to  diminish  the  intra-ocular  pressure  still  more  completely,  and  more 
eliectually  to  subdue  the  intlammation,  it  may  be  very  advisable  to  perform 
tridrctomy  in  cases  in  which  suppurative  keratitis  is  extensive^  threatens 
perforation,  and  is  accom|>anie<l  by  hypopyon.  This  is  more  especialljr  the 
case  if  the  absceas  is  deep»  and  situated  in  the  centre  of  the  cornea^  for  even 
if  it  should  not  pertbrate,  it  will  leave  a  dense  leucoma,  which  will  subae- 
qtieutly  ncct^ssitalo  the  formation  of  an  artificial  pupil.  It  is,  therefore, 
much  wiser  to  make  an  iridectomy  at  once,  as  this  will  exert  a  beneficial 
tnfli  M>n  the  c<mrM5  of  the  disease,  and  leave  an  artificial  pupil  opposite 

a  t  i  '0  of  the  *?i5rnea. 

in  ^'  ^iimmtdory  ftttppurtiiive  keratitis  there  is  generally  a  very 

marketl  ^\f  all  the  usual  symptoms  of  irritation  and  iufiammation. 

There  is  tiu  phutuphobia,  ]achrymatioD,or  pain,  and  the  eye  appears,  in  fact. 


4 
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rjially  iiisi'iisible  to  external  irritation  (bright  light,  etc,).  It  may, 
bawever,  supervene  upon  a  eircuin,Hcnbed  infiltration  of  the  cornea,  accom- 
panied  by  severe  symptoms  of  irritiition  and  intense  ciliary  neuralgia, 
TK«'**<^  f  \'mptom8  suddenly  yield,  and  the  abscess  shows  a  tendency  to  necrosis, 
C3  ■  quickly  iu  circumference  and  depth.    There  is  formed  very  ra]>idly, 

c*i  lie  course  of  a  few  hours,  in  the  centre  of  the  cornea,  a  small  yellow 

spt^t,  M^kich  is  sharply  defined  against  the  clear  and  trau^parent  cornea,  and 
b  not  Burrounded  by  an  opaque  gray  zone,  sls  is  the  case  with  the  iuBam- 
txiiitor}*  iniiltration.  Indeed,  the  adjoining  portion  of  the  cornea  may  even 
Appear  abnormally  lustrous,  which  Is  probably  due  to  serous  infiltration. 
Tbi^  yellow  color  is  alf^o  more  deep  and  pnmounced  than  in  the  inflammatory 
form*  The  disease  rapidly  extends  in  circumference,  and  consecutive  yellow 
Ujere  are  formed  around  the  original  infiltration.  The  tissue  of  the  cornea 
bw)mc»  quickly  broken  down,  undergoes  fatty  degeneration,  and  pus-cells 
are  f4>rmod  in  large  quantity,  and  the  abscess  S4X>n  gains  a  considerable 
extent,  both  on  the  surface  and  in  depth,  reacliing,  f)erha{B,  nearly  to  the 
membrane  of  Descemet  When  the  suppuration  has  attained  a  certain  depth, 
til  ■    lial  cells  lining  the  membrane  of  Descemet  undergo  inflammatory 

pi  .  >o,  and,  being  thrown  off,  mix  with  the  aqueous  humor,  rendering 

thi»  Uirbid,  and  perhajjs  sinking  duwn  in  the  anterior  chamber  in  the  form 
of  a  hypopyon.  The  iris  becomes  swollen,  hyperajmic,  and  of  a  yellowish- 
xml  color,  due  probably  in  part  to  the  byperiemia,  and  in  part  to  a  purulent 
iufiitration  of  its  tissue.  Tliere  are  generally  no  firm  adhesions  between  the 
edjze  of  the  pupil  and  the  capsule  of  the  lens.  The  tendency  of  this  non- 
inSatnmatory  form  of  suppurative  keratitis  is  to  extend  rather  in  circuin- 
fcrtJficse  than  in  depths  so  that  it  leads  to  very  considerable  opacity  or  even 
nsive  suppuration  of  the  cornea,  with  all  its  dangerous  consequences. 
[In  abscees  of  the  cornea,  iritis  with  adliesions  is  a  very  common  compH- 
tioo.— B.] 

When  the  prooe»  of  reparation  sets  in,  we  find  that  the  yellow  and  sharply 
detfined  infiltration  becomes  surrounded  by  a  grayish  zone,  and  that  there  is 
At  the  same  time  an  increase  in  the  vascularity  of  the  eye.  Much  of  the 
danger  is  now  past,  for  the  disease  assumes  more  of  the  character  of  inflam- 
iDAtorT  suppurative  keratitis  and  shows  a  tendency  to  become  limited,  mid 
there  is,  consequently,  much  less  fear  of  purulent  necrosis  and  sloughing  of 
the  eoroea.  Gradually  the  yellow  color  is  changed  to  a  whitish  gray,  the 
purulent  infiltration  breaks  down  and  is  absorbed,  and  the  corneal  tisi?ue  is 
regenerated.  It  may,  after  a  time,  even  regain  its  normal  transparency, 
CipecJAlly  in  children,  and  if  the  infiltration  was  but  small  and  superficial. 
Otherwise,  a  more  or  lei$s  dense  opacity  is  left  behind,  which,  if  it  be  situated 
in  the  centre,  may  cause  great  impairment  of  vision.  But  if  a  suflieient 
portion  of  the  margin  of  the  cornea  is  transparent  and  of  normal  curvature, 
excellent  sight  may  tiflen  be  restored  by  the  formation  of  an  artificial  pupil. 
But,  unfortunately,  so  favorable  a  result  is  not  always  obtained  in  severe 
and  extensive  suppurative  keratitis.  Perforation  of  the  cornea  but  too  fre- 
quently takes  place,  followed  by  anterior  svnechia  or  staphvloma,  or  the 
mflammation  extends  to  the  other  tissues  of  the  eyeball,  and  panophthaU 
mitis  iHTurs,  ending  in  atrophy  of  the  globe. 

Noil 'inflammatory  suppurative  keratitis  occurs  frequently  in  very  aged 
id  feeble  persons,  more  specially  af\er  operations  involving  the  cornea 
ch  as  those  for  cataract,  particularly  the  flap  extraction),  or  after  injuries 
to  the  cornea  from  foreign  bodies  striking  it  or  becoming  lodged  on  its  sur- 
fiioe  or  in  its  substance.  Thus,  it  is  not  unfreoueutly  met  with  amongst 
■ged  country  people,  if  a  bit  of  wheat-ear,  or  pernapa  the  wing  of  an  insect, 
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becomes  emliedded  in  the  cornea  and  is  not  removed  at  onot?.  I  have  Been 
it  produced  in  some  instances  by  a  simple  concussion  from  a  blow  agaiujtt 
the  eye  by  a  bit  of  wood,  the  bough  of  a  tree,  etc»,  without  any  wound  of  the 
cornea.  Von  Graefe  ("A.  f.  O./'  xii.  2,  250)  has  also  described  ciises  of 
Buppu ration  of  the  cornea  occurring  in  infants  sutTering  from  eocephaUtiii.* 
It  may  likewise  supervene  upon  severe  constitutional  diseases,  which  have 
greatly  weakened  the  general  health,  such  as  typhus  fever,  cholera,  euceph* 
alitis,  diabetes,  etc. 

It  may  also  follow  paralysis  of  the  fifth  nerve,  and  is  then  termed  neuro- 
paralytic keratitis,  'the  atfection  of  the  cornea  is  generally  chronic,  and 
occurs  i^orne  time  after  the  paralysis.  If  the  latter  is  partial,  the  cornea  is 
but  rarely  afleeted,  and  then  only  partially,  and  Dot  to  a  severe  extent 
The  eye  loses  its  sensibility,  so  that  when  irritants  {«.  fjr.,  astringent  eollyria) 
are  applied  to  it,  they  excite  redness,  but  no  feeling  of  pain  or  discomfort; 
indeed  their  preiienee  is  unfelt  The  cornea  then  become^!  opaque,  ulcers  may 
form,  and  suppuration  may  take  place,  leading  perhaps  to  perforation,  hy]K>- 

f»yon,  etc,  and  the  infiatnmation  may  even  extend  to  the  iris.  The  epithe- 
ium  of  the  cornea  ami  conjunctiva  becomeH  rough  and  desiccated,  so  that  a 
certain  degree  of  xerophthalmia  is  pnnJuced.  One  very  interesting  fact  is, 
that  paralysis  of  the  fiilh  nerve  always  produces  a  diminution  of  the  intra- 
ocular tension,  and  this  is  a  point  of  the  utra^>8t  importance  with  regard  to 
the  whole  question  of  glaucoma  and  increased  intra-ocular  tension. 

[Haase  thinks  that  the  Gasserian  ganglion  is  not  the  seat  of  the  centre  of 
nutrition  for  certJiin  definite  nerve-fibres,  but  that  this  centre  is  situated  at 
the  origin  of  the  nerves;  and  that  disturbances  of  innervation  in  the  eye 
occur  also  from  pathological  changes  above  the  ganglion  of  Gasser,  the  ner- 
vous structure  of  the  ganglion  itself  being  found  unaltered.  (See  *' Archiv 
fiir  Ophthalmologic/*  xxvii.  1.  )^-B.] 

The  a  dec  t  ion  of  the  cornea  which  may  ensue  upon  paralysis  of  the  fifth 
nerve  is  apparently  ii'U  due  to  mahiutrition  of  the  part,  but  simply  to 
mechanical  injuries,  caused  by  the  action  of  external  irritants  (dust,  sand, 
etc.)  to  which  the  eye  is  exposed,  and  whose  presence,  on  account  of  its  in- 
sensibility, it  does  not  resent  or  h^^!.  That  this  is  so,  has  been  uncontro- 
vertibly  proved  by  the  experiments  of  Snellen*  and  others.  Snellen  divided 
the  fifth  nerve  in  rabbits,  and  sewed  their  ears  over  their  eyes,  so  as  to  pro* 
t<jct  the  latter  from  all  external  irritants,  and  he  fi»und  that  when  this  was 
done  the  cornea  did  not  become  alTected,  whereas  it  began  to  become  opaque 
the  very  day  atler  the  eye  was  \et\  uncovered.  More  lately  he  has  reported* 
a  very  interesting  case,  which  fully  bears  out  this  view,  A  man,  thirty-six 
yeurs  of  age,  was  affected  with  complete  paralj^is  of  the  left  iifth  nerve,  to- 
gether with  paralysis  of  the  sixth  nerve  of  the  same  side.  In  consequeoce 
of  the  latter,  there  existed  a  convergent  squint  of  the  left  eye,  and  on  the 
outer  side  of  the  cornea  there  was  a  supcrlicial  ulcer,  surrounded  by  a  loler* 
ably  broad  gray  tone.     The  eye  was  quite  insensible,  and  the  acutenesg  of 

Tisiou  diminished  to      ,  and  its  tension  was  much  decreased.     In  order  to 
cc 

ascertain  with  certainty  whether  the  affection  of  the  eornen  was  due  to  mal- 
nutrition of  the  eye,  or  to  its  exposure  to  external  irritants,  Snellen  fastened, 
by  means  of  strips  of  plaster,  a  stenopaic  shell  over  the  eye,  in  order  to  pro- 
tect it.  A  small  central  aperture  was  left  for  the  patient  to  see  through,  so 
that  he  might  ascertain  whether  the  shell  retained  its  proper  posidoo,  for 


I 


I 


>  Vide  Also  Hincbberg'A  ariiqle,  *»Berh  klin.  Wochcnfchnit,"  lSe8,  No,  31. 

*  «*YUchow'i  Arcbiv,"  vol.  xiii.,  1868.  *  "  Janrhjkscb  Veivljig/'  etc.,  1868. 
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na  tbe  want  of  ^ensibilit}^  of  the  eye,  he  could  not  deteriuitie  it  otherwise. 

le  shell  was  removed  twice  a  day,  in  order  that  the  eye  riiiglit  he  washed 

aod  eleansed.     The  improvenient  in  the  condition  of  the  cornea  and  the 

20 
fiight  waa  very  marked,  for  within  two  days  the  vision  =         ,  and  the  cornea 

LXX 

deared  m  rapidly,  that  in  eight  days  after  the  application  of  the  shell  the 

-  20 

scuteoesi  of  vision  was  normal,  yik.,  ^  —  •    Only  a  small  opacity  remained 

at  the  outer  etde  of  the  cornea,  but  the  loga  of  sensibility  and  the  diminished 
teD£rioo  continued.  The  application  of  turpentine  and  nitrate  of  silver  pro- 
duced the  same  symptoms  of  congejjtion  as  lu  a  normal  eye,  without,  however, 
being  felt  by  the  patient  The  stenopaic  cup  was  left  otf;  and  the  eye  ex- 
posed ;  within  two  days  the  eye  became  again  more  inflamed,  and  the  vision 

'  20 
became  diminished  to  — .      It  shortly  regained  its  normal  standard  after 

the  reapplication  of  the  shell. 

Meissner'  is,  however,  of  opinion  that  this  tendency  to  inflammation  of 
the  cornea  is  not  altogether  due  to  the  loss  of  sensibility,  for  he  has  observed 
three  caaes^  in  wljich  no  keratitis  ensued  after  division  of  the  ophthalmic 
brmieli  of  the  fifth  nerve,  although  the  eye  waa  quite  insensible,  and  not 
guards  against  external  irritauti^.  On  examination^  it  was  found  that  in 
all  thene  instances  the  innermost  portion  of  the  nerve  had  escaped  division. 
He,  therefore,  considers  it  probable  that  the  fibres  of  this  portion  of  the 
nerve  rendex  the  eye  more  able  to  re^^ist  the  effect  of  external  irritants,  etc. 
This  supposition  is  strengthened  by  another  case,  in  which  Meissuer  incom- 
pletely <livided  the  filth  nerve  in  a  rabbit,  and,  although  the  sensibility  of 
tbe  eye  was  not  impaired,  the  inflammation  of  the  cornea  ensued  in  the  cus- 
tomary manner.  On  examination,  it  was  found  that  only  the  median  (in- 
ofet)  portion  of  the  nerve  had  been  divided.     Schifi'^  has  repeated  these 

pjpriment*,  with  exactly  the  siime  results. 

The  very  dangerous  character  of  non-inflammatory  suppurative  keratitis 

chiefly  due  tu  the  rapidity  with  which  the  infiltration  extends,  more  espe- 
cially in  circumference,  and  to  the  great  tendency  to  purulent  necrosis  of 
the  corneal  tissue,  which  leads  hut  too  frequently  to  very  extensive  suppu- 
ration of  the  cornea,  or  oven  to  purulent  disorganization  of  the  eyebalh 
This  disease  proves  especially  disastrous  if  it  be  treated  by  the  ordinary  anti- 
phlogisties,  e.a*,  cold  compresses,  leeches,  etc.,  more  particularly  in  severe 
Thus  Von  Graefe  found,  that,  w^ien  he  pursued  this  mtxle  of  treat- 


.  toinai 
Tichi 


metit,  he  lost  about  three-fourths  of  the  severer  ca^^'S ;  whereas  his  success  was 
very  marked  as  soon  as  he  substituted  warm  fumtntations  and  the  compress 
bacidaf^.  The  object  of  the  warm  fomentations  is  to  excite  a  certain  degree 
of  inflammal<jry  reaction  and  swelling  in  the  conjunctiva  and  cornea;  for  in 
the  total  absence  of  these  is  to  be  sought  the  chief  danger  of  the  disease. 
They  also  hasten  the  limitation  of  the  suppuration,  expe<iite  the  aba^jrption 
of  the  infiltration,  and  favor  the  process  of  reparation*  After  their  applica- 
iioD  the  eye  becomes  more  injected,  and  this  is  accompanied  by  inflammatory 
gwelling  of  the  coojunctiva.  The  vascularity  also  extends  more  or  le&s  on  to 
the  cornea.  The  infiltration  is  no  longer  sharply  defined  against  the  trnns- 
comea,  but  a  gray  halo  appears  around  it,  and  this  portion  of  the 
i»  somewhat  swollen,  and  the  line  of  demarcation  soon  become*  well 


*  Henle  wid  Pfeuffer'f  '^Zeitschrift**  (8)i  xxix.  9<k 

*  Tb*'**^  ♦^xperimeot-B  were  mndw  on  mnhitB, 

«  Ht*nli*Hrid  Pfeuffer'a  '^Zoitt-chrifl  '  (»),  xjtxix,  p.  217. 
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markal     If  an  hypopyon  exists,  and  is  not  very  considerable  in  extent,  W 
ofleu  find  that  it  )»eeouies  rapidly  absorbed  after  the  use  of  warm  fomcntA- 
tions,    Vun  Graefe'  geuerally  uses  warm  chamomile  fomeutatiuus^  varying  iu 
tempeniture  frum  about  W'  to  104'^  of  Fahrenheit,  according  to  the  condi- 
tion of  the  eye.     The  less  the  symptoms  of  inrtnmmatory   irritation,  the 
higher  should  the  temperature  be.      They  should  be  changeil  every    five 
minutes,  and  their  nse  suspended  for  oQe-quarter  in  every  hour.     The  tem- 
perature should  be  lowered  and  tlie  fomentations  changed  less  frequently,  or 
a  longer  interval  be  allowed  to  ela[>i?e  between  their  application,  as  goon  ss 
the  zone  of  demarcation  and  the  Inflammatory  swelling  make  their  appear- 
ance, and  the  necrosed  portions  of  cornea  begin  to  be  thrown  off.     If  these 
points  are  not  attended  to,  we  may  set  up  too  great  an  inflammatory  reliction, 
80  that  it  may  even  become  necessary  to  check  it  by  antiphlogistic  applica- 
tions { cold  compresses,  leeches,  etc. ).     Saemisch,'  who  has  extensively  studied 
the  effect  of  warm  fomentations,  advocates  their  continuation  for  a  somewhat 
longer  period  in  certain  cases,  in  order  to  promote  the  e.\:foliation  of  the 
necroserl  portions,  and  to  expedite  the  absorption  of  the  morbid  products 
Their  effect  must  then,  however,  be  closely  watched,  in  order  that  too  much 
iDflammation  is  not  set  up.     Indeed,  the  employment  of  warm  fomeutatiooM 
requires  great  circumspection  and  attention,  and  cannot  be  entrusted  to  a 
stupid  or  careless  nurse,  for  if  they  are  applied  i^o  hot,  changed  too  fre- 
quently, or  continued  too  long,  they  may  produce  an  excess  of  inflammation; 
or  if,  on  the  other  hand,  they  are  permitted  to  get  cold»  they  are  even  stiJl 
more  injurious,  by  diminishing  the  vitality  of  the  part»  and  thus  increasing 
the  tendency  to  necrosis.     Where  I  cannot  rely  upon  the  care  and  attention 
of  the  nurse,  I  am  in  the  habit  of  ordering  the  occAsionai  use  of  warm  poppy 
or  chamomile  fomentations  at  stated  periods ;  for  instance,  three  or  four  times 
a  day  for  the  period  of  half  an  hour;  the  fomentations  being  changed  every 
five  minutes  during  that  time.     In  this  way,  considerable  benefit  may  be 
derived  from  their  use,  without  incurring  any  risk. 

Warm  fomeutation.s  are  indicated  in  all  forms  of  non-inflammatory  sup- 
purative keratitis,  whether  of  spontaneous  origin,  or  caused  by  injuries  to 
the  eye  or  operations  (especially  those  for  the  removal  of  cataract).  Thoy 
may  also  be  necessary  io  cases  of  inflammatory  .suppurative  keratitis  if  the 
symptoms  of  inflammation  have  stink  below  a  certain  point. 

Great  advantage  is  als(»  experienced  from  the  use  »»f  a  firm  compress  ar 
the  "pressure  bandage'*  ivide  p.  48),  for  this  is  of  much  service  in  limiting 
the  extent  of  the  suppuration  and  hastening  the  formation  of  the  zone  of 
demarcation.  Its  application  should  alternate  with  the  warm  fomentatiooa** 
Even  a  certain  degree  of  iritis  does  not  con  train  dicat^  its  use.  According 
to  Von  Graefe,  it  is  not,  however,  applicable  in  those  cases  in  which  the  pur- 
ulent necrosis  occurs  rapidly,  after  the  sudden  cessation  of  severe  symptoms 
of  irritation  and  cdiary  neuralgia,  with  w^hich  the  disease  waa  ushered  in. 
After  the  pain  had  been  alleviated  by  a  subcutaneous  injection  of  morphia, 
and  warm  fiimenlatioris  had  been  applied,  Von  Grraete  found  much  benefit 
from  tiie  use  of  chlorine  wate.*  [Solutions  of  salicylic  acid  and  of  borax 
(the  latter  in  the  proportion  of  3j  to  the  Oj )  have  been  recorameDded  Id 
these  cases  when  the  chlorine  water  proves  too  irritating. — B.]  If  there  in 
any  iritis  and  the  aqueous  humor  is  turbid,  with  or  without  the  presence  of 
hypopyon,  it  is  most  advisable  to  perform  iridectomy  without  delay.    Thi* 

»  **  A,  f  O./'  vi.  2, 133.     Vide  abo  the  author's  nbstmct  of  thli  paper  m  *•  Roy.  Loud. 
Ophth.  Km[}.  Rf^port?,"  vol.  iii.  12ft. 

KhniiK'he  Btsobiw'htutii^on  von  PngenstecU^^r  vind  S«i*mi»cb/*  ii.  102;  1862. 
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A.  tor  voL  ix.  2,  151. 


*  Ibid.,  vol.  X.  2,  2<}5. 
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will  geaerally  at  ouce  cut  abort  the  jirogress  of  the  disease  aod  stop  the 
exterusion  of  the  suppuration.  But  if  it  is  found  that  this  improvement  is 
but  temporary,  and  lasts  but  for  a  few  days,  Von  Graefe  advises  that  the 
chlorine  water  should  be  again  applied.  He  has  done  this  even  within 
thirty  hours  after  the  operation,  if  fresh  crescentic  iufiltnitinna  showed  them- 
selves around  the  original  abscess,  and  he  found  that  there  extension  was 
decidedly  and  markedly  checked  by  this  remedy. 

In  the  n euro- paralytic  form  of  keratitis,  a  light  bandage  should  be  applied 
over  the  eye,  so  as  to  protect  it  against  all  external  irritants.  It  should  be 
two  or  three  times  daiH\  and  tlie  eye  washed  and  cleansed.  If  the 
seen  sufficiently  early  and  before  any  considerable  mischief  has  been 
[one,  this  remedy  will  generally  sutfice  rapidly  to  cure  the  affection  of  the 
cornea,  [Good  results  have  occasionally  been  obtained  from  the  use  of  the 
constant  galvanic  current,  applied  rlaily  for  from  fifteen  minutes  to  half  an 
hour,  one  pole  over  the  closed  lids  and  the  other  behind  the  ear,  and  the 
direction  of  the  current  reversed  during  the  sitting. — B.] 

Atropine  drops  should  always  be  applied,  as  they  not  only  act  as  an 
anodyne,  btit  also  diminish  the  intra-ocular  tension.  They  are  of  especial 
itnptjrtanee  if  there  is  any  iritis.  Dr.  Warloraout  speaks  very  highly  of  the 
u»e  nf  Van  Roosbroeck's  ointment  in  cases  of  indolent,  necrotic  corneal 
ulcers.  Its  composition  is  as  follows:  Hydrar.  subsulph.  gr.  4,  6,  or  8, 
Bals.  Peruv.  %  lD-15,  Axung,  5J9S. 

If  perforation  of  the  c«>rnea  appears  imminent,  aud  the  ulcer  is  not  of  con- 
siderable size,  a  paracentesis  should  be  made  with  a  line  needle  through  the 
bottom  of  the  ulcer,  so  as  to  allow  the  aqueous  humor  to  flow  olf  very  slowly. 
This  will  diminish  the  intra-ocular  tension  and  facilitate  the  absorption  of 
the  infiltration,  and  the  filling  up  of  the  ulcer.  But  if  the  infiltration  or 
ulcer  is  deep  seated,  of  consiflerable  extent,  and  shows  a  tendency  to  increase 
still  more,  or  to  perforate  the  cornea,  paracentesis  should  be  at  once  per- 
formed. It  is  also  indicated  if  a  certain  degree  of  hypopyon  is  present,  with 
or  without  iritis.  It  has  been  aireiidy  stated,  that  our  object  in  tapping  the 
anterior  chamber  is  less  to  remove  the  lymph  than  to  diminish  the  intra- 
ocular pressure,  and  thus  to  stop  the  progress  of  the  disease,  hasten  tlie 
absorption  of  the  morbid  products,  and  facilitate  the  regeneration  of  the 
oonieal  ti^ue.  The  incision  is  to  be  made  with  a  broiid  needle  in  the  cornea 
near  its  lower  edge,  and  the  aqueous  humor  should  be  alhnved  to  flow  off 
very  slowly  indeed.  It  may  l>e  necessary  to  rcfwat  the  operation  several 
iIeu«9,  or,  in  order  that  its  effect  may  be  more  lasting,  the  little  wound  may 
be  kept  patent  by  the  occasional  insertion  of  a  small  probe  once  or  twice 
a  day. 

But  if  the  hypopyon  is  considerable  in  size,  occupying  perhai)s  one-third 
or  one-half  of  the  anterior  chamber,  if  there  is  much  iritis,  or  If  the  abscess 
in  the  cornea  extends  very   deeply,  and  threatens  to  cause  iin  extensive 
perforation,  it  is  of  great  importance  that  an  iridectomy  should   be  made 
without  loss  of  time;  for  the  intnvocular  tensiim  will  be  thus  more  com- 
bktely  diminished,  and  for  a  longer  period,  than  by  the  panicentesls.     We 
^bierally  find  that  the  iridectomy  exerts  a  most  beneficial  influence  upon 
the  suppuration  of  the  cornea,  and  also  its  an  antiphh^gisstic  upon  the  inflam- 
mation  of  the  iris.     The  progress  of  the  suppuration,  both  in  circumfer- 
ence and  depth,  is  arrested,  the  deeper  layers  of  the  cornea  do  not  become 
paerMed,  and  the  absorption  of  nun-bid  products  and  the  process  of  repair 
HrilliiVteaed.     Indeed,  I  think  that  an  iri<lectomv  should  generally  be  pre- 
tmed  to  a  paracentesis,  if  the  disease   be  at  ail  severe  aod  threatening 
perforation,  more  especially  if  the  abscess  or  ulcer  be  of  considerable  size 
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that  the  lymph  may  eacape  with 

»D.    If  it  does  not  eacane  readily^ 

„jr  chaniber  than  to  pull  and  dew 

ihtt  may  set  up  great  irritation.   I 

Lklng  the  iridectomy  upwards  and 

by  a  pair  of  forceps,  for  this  will 

waKand  may  produce  much  irritatioB 

paracentesis  should  be  made  with  a 

ite  ahecess,  so  that  it  may  be  split  aeross; 

""  ifce  incision  will  carry  with  it  more  or 

ihus  cleanse  it  and  fiivor  its  filling 

m  pflfnriugd  {vide  p.  282). 

:  990oaDfnended  by  Fucbs  and  others,  aa  a 

Ii  should  be  heated  to  a  faint  red  beat 

the  subsequent  reaction  is  yeiy  alight 

Uy  opaque, — ^B.] 

keratitis  it  is  of  great  importance  to 

L    A»  this  affection  is  most  prone  to 

d  iu  old  and  feeble  individuals,  tonics 

W  meiy  adminiaiercd,  and  the  patient  be 

it  TOie  or  malt  liquor.     I  have  been  occa- 

MB^  kind  as  hoj^pital  out-patients,  and  have 

^v«ry  fyccesgful  results,  even  although  the 

iwm  and  nccornpanied  by  some  hypopyon  and 

.  ^  applieti  atropine,  warm  poppy  fomenta- 

sAd  a  eiimpregs  bandage,  and  performed 

irheti  the  hypopvMu  had  reach ea  to  more 

4^ber,    I  have  at  the  same  time  prescribed 
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^  9tiniiihtntB, 

of  eserine  in  all  asthenic  corneal  ulcers; 

of  scrofulous  and  cachectic  subjects;  in 

puralytic  keratitis.     CSee"Annali  di 


induce  us  to  treat  such  cases  as  out- 

naTeat  nature,  and  demands  the  frequent 
.Ajiistatit  care  of  a  good  nune. 
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.\  in  importance  and  danger  according  to 

ill  aonie  eases  their  course  is  acute  and 

,,i  protracted,  obstinately  defying  almost 

V  less  important  and  dangerous  than  the 
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ilee|Hi6llted  ulcere.     In  the  former,  wo  shnul^i  not  Indude  mere  abrnsions  of 
the  ^fHth^nutii  such  00  may  occur  after  slight  injuries  from  foreign  bodies, 
or  frtim  the  bui^ting  of  the  vesicle  in  phlyctenular  corneitis.     Tbe  term 
ulcer  jfhould,  I  think,  be  confined  to  case^  in  which  there  w  a  breaking 
*]*/via  jujd  eliminaUoD  of  the  aflected  corneal  tissue,  bo  that  there  Is  a  di»- 
Unci  loRi  of  gubstance. 

When  apeaking  of  pblycteniiliB  and  the  inflararaatory  infiltrations  of  the 
oonjra,  it  was  mentioned  that  their  contents  often  break  down,  soften,  and 
lUT  thrown  off,  giving  risi'  to  an  iilrtr,  which  may  either  remain  superficial 
or  rxtcmi  somewhat  deeply  into  the  corneal  tissue.     But  the  tendency  to 
«l<:eratinn  may  also  show  it«*elf  from  the  outset.     Then  there  i»  noticed,  near 
tbe  centre  of  the  margin  of  the  cornea,  a  Binall  opacity,  the  edges  of  which 
mm  eomewhat  irregular,  swollen,  «nd  of  a  gray  color,  which  fihadea  off  to  a 
lighter  lint  towards  the  centre,  so  that  the  latter  may  even  seem  quite  trang- 
pareot.     The  ulcer,  wh^i^e  epithelial  covering  is  lost,  is  surrounded  by  a  zone 
of  gray  and  aoniewhal  swollen  cornea  ;  it  gradually  afi^uroes  a  more  yellow 
tint,  *ocl  ejttendfl  io  <lepth  and  circumference,  its  contents  breaking  down 
and  beiDg  cast  off,  bo  that  it  may  reach  a  considerable  extent  before  its 
r......,.^.*-,  ^*ajj  ^  gtopped.     It  is  often  accompanied  by  severe  symptoms  of 

fi,  great  photophobia,  hichryraation,  and  ciliary  neuralgia.  When 
LIU'  prMct?s»  of  reparation  sets  in,  wc  notice  that  the  epithelial  layer  is  gradu- 
ally formed,  this  reparation  commencing  from  the 

►hery.     Then  the  ulcer  assumes  a  grayer  tint  [I'^ig*  **2.J 

I*  gradually  tilled  up  by  new  tissue,  which  may 
ble  very  greatly   the  normal  corneal  tissue, 

wgh  the  intercellular  substance  is  apt  to  be 

rot  quite  transparent,  thus  giving  rise  to  a  certain 
►oUDt  of  opacity.  Sometimes  the  process  of  re- 
is  extremely  slow,  and  many  mt*uths  elajj^e 
the  ulcer  is  heale<L  As  soon  as  the  layer  r>f 
epithelium  is  regenerated,  the  symptoms  of  irrita- 

more  especially  the  pain  and  photophobia,  rapidly  subside.     Blood- 

(both  venoiis  and  arterial)  appear  upon  the  cornea  [Fig-  82]  and  run 

ird»  the  ulcer,  hiusteuiug  the  process  of  reparation  and  absorption,  and 

Iwindling  down  and  di^sjippearing  when  their  task  is  done.     Sometimes  the 

T  ive  process  is  incomplete,  and  a  more  or  le-ss  deep,  opaque  depre^ion 

of  a  somewhat  cicatricial  appearance,  remains  behind. 

W  e  sometimes  meet  with  a  peculiar  form  of  funnel-shaped  ulcer,  which 

ibowa  a  very  marked  tendency  to  extend  in  depth  and  perforate  the  cornea, 

obstinately  and  jieriristently  resisting  all  and  every  kind  of  treatment  until 

perlbration  has  taken  place,  when  it  at  once  begins  to  heal. 

Anoliier  and  very  dangerous  form  is  the  creii^centic  ulcer,  which  com- 
m^thctM  near  the  edge  of  the  cornea,  and  looks  as  if  a  little  portion  had  been 
chip|>ed  out  with  the  finger-iuiil.  It  shows  a  great  tendency  to  extend  more 
id  more  rouml  the  edge  of  the  cornea  like  a  trench  (in  which  the  cornea 
iBUch  thinned),  until  it  may  even  encircle  the  whole  cornea.  The  vitality 
^f  the  central  portion  is  generally  greatly  impaired,  and  it  becomes  more 
^od  more  opaque,  and  shrivels  up  until  it  may  look  like  a  yellow,  dry,  friable, 
►r  cheesy  su Instance,  p«)rtion8  of  the  surface  of  which  may  be  thrown  off,  or 
it  may  give  way  and  a  very  extensive  rupture  of  the  cornea  take  place. 
^  lis  crcscentic  ulcer  is  extremely  dangerous  and  intractable,  resisting  often 
mwt  obstinately  every  torni  of  treatment.  In  some  cases  great  advantage 
has  been  derived  from  syndect*jmy,  either  partial,  if  the  ulcer  was  but  of 
iliubt  extent ;  or  complete,  if  a  considerable  portion  of  the  cornea  had  be- 
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come  involved.     In  other  case^  I  have,  however*  seen  it  do  but  very  ll^H 
gtjod.     Iridectomy  has  also  been  soTnetimes  found  of  benefit,  and  should  W1 
preferred  to  particentesis.     The  patient  should  be  placed  upon  a  very  nutri- 
tious and  generous  diet,  and  tonics,  together  perhaps  with  mixed  acids,  should 
be  adijiinistered. 

Whilst  these  different  forms  of  corneal  ulcer  are  always  accompanied  by 
more  or  less  irritation  and  inflammation,  there  are  Aome  forma  in  which  the 
inflammatory  symptoms  are  alniost  entirely  absent;  they,  indeed,  in  their 
character  and  course  may  closely  resemble  the  non-icflammatory  suppura- 
tive keratitis.  We  notice  that  the  ulcer  Is  white  in  color,  and  clearly  de- 
fined against  the  tranaparuot  cornea,  and  not  surrounded  by  a  gray,  swoHen 
xone  of  demarcation.  It  is  accompanied  by  very  little,  if  indeed  any,  pho- 
tophobia, laehrymation,  redness,  or  pain;  there  is  also  more  tendency  lo 
nccroBis,  and  extension  in  circumference  than  in  tlie  other  forms. 

One  peculiar  and  very  dangerous  kind  of  non-inflammatory  or  indolent 
ulcer  is  that  which  is  often  met  with  in  very  aged  and  decrepit  individuals, 
and  is  generally  accompanied  by  hypopyon.  In  character  it  closely  reseno- 
bles  the  n  on -inflammatory  suppurative  keratitis;  in  fact,  the  latter  very  fre- 
<|uently  passes  over  into  this  tVtrm  of  ulcer»  more  especially  when  it  has  been 
prtxluced  by  an  accident,  such  as  a  foreign  body.  Like  it,  it  commenoei 
with  a  grayish-white  infiltration,  perhaps  in  the  centre  of  the  cornea,  whioh 
soon  passes  over  into  Hn  ulcer  and  extends  very  rapidly  in  circumference 
and  depth,  the  aflected  tissue  breaking  down  and  being  cast  off  until  a  large 
eloughing  ulcer  is  the  result.  When  it  has  reached  a  certain  depth  it  very 
frequently  becomes  complicated  with  hypopyon,  which  nmy  be  due  to  in  tie, 
to  inflammation  of  the  posterior  layers  of  the  cornea  and  proliferation  of  the 
epithelial  cells,  or  to  perforation  of  the  ulcer  and  a  discharge  of  its  contents 
int^  the  anterior  chamber.  One  portion  of  the  margin  of  the  ulcer  is 
swollen  and  of  a  grayish-white  tint,  this  opacity  assuming  sometimes  a  semi- 
lunar or  creseentic  form,  and  from  it  siimiII  striated  opncities  run  deeply  into 
the  corneal  tissue.  The  cornea  in  the  vicinity  of  the  ulcer  is  generally  clear 
and  transparent,  or  only  faintly  clouded.  From  the  dangerous  character  of 
the  disease,  and  its  tendency  to  spread,  Prof.  Saemisch  proposes  to  call  it 
"ulcus  serpens  corneie."*  There  is  a  marked  absenc-e  of  all  inflammatory 
symptoms,  and  in  this  Cfmsists  it*  chief  danger,  as  it  leads  to  rapid  and  ex- 
tensive sloughing  of  the  cornea.  In  «tther  eases  there  are  great  ciliary 
irritation  and  neuralgia,  and  in  these  there  is  generally  no  hypopyon 
(Sat?mibch)» 

Sometimes  we  may  observe  a  peculiar  transparent  ulcer  of  the  oornea,  in 
which  both  the  margins  and  the  bnttum  of  the  ulcer  are  quite  translucent, 
and  free  from  any  opaijue  halo;  tliere  is  also  an  absence  of  vascularity, 
Tliet*e  uU*ers  ai'e  very  intract-able,  and  may  persist  for  a  long  time.  They 
may,  however,  heal  rapidly  if  a  suflicieut  degree  of  vascularity  can  be 
established. 

The  complications  to  which  ulcers  of  the  cornea  may  give  rise  are  often 

very  ftcrious,  and  may  even  prove  destructive  to  the  eye.     If  the  ulcer  is 

uuperficial,  of  but  slight  extent,  and  occurs  in  a  young  healthy  subject,  it 

'nay    heal   |»erfectly,  and   finally  leave  very  little,  if  any  opacity  behind; 

Utrt    c^ornca  in  time  regaining  its  normal  transparency.     Indeed,  even  SJnaJl 

per f^^j^j-ntipg   ulcers  which   have  given    rise  to  anterior  capsular  cataract, 

fii^y^  gradually  disappear  without  leaving  almost  any  trace  behind  them* 

*■       yiiU  H  vf^ry  nil^r^fsiing  K^x•hll^c*,  by  Prof.  Sacmisch,  *•  Diis  Ulciu  Caraee  Serpeniy 

"'^^l  0rlnf' Th*»n*pic.**     Bonn.  Mhx  t'olu'n,  1«70. 
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larc  not  unfrequeotly  met  with  cases  of  centrnl  capsular  cataract  in  old 

perBooa  whoee  curiiejo  wt^'e  apparently  clear,  and  it  wa8  not  until  the  cornea 

mss  examine<i  by  a  strong  light  or  with  the  oblique  illumination,  that  a 

^i      miaJl  opitrity  could  be  detected  just  opposite  the  centre  of  the  lens;  then,  on 

^H    inquiry,  it  was  perhaps  ascertained  that  the  patient  had  as  a  child  sutTered 

^^^^pacu  iuflammatiou  of  the  eye. 

^^^^^K  When  the  ulcer  hae  extendeil  very  deeply  into  the  cornea,  nearly  as  far 
^^HK  the  posterior  elastic  lamina  ( membrane  of  De.«ccmet),  the  latter  may 
^V  yield  before  the  intra-ocular  pressure  and  bulge  forward,  looking  like  a  Bniall 
^H  triinixparent  vesicle  at  the  bottom  of  the  ulcer.  This  condition  has  been 
^H  termed  hernia  of  the  cornea,  or  **  keratoceleJ*  If  the  membrane  of  Des- 
^H  cemet  be  verv  tough  and  elastic,  it  inav  protrude  even  beyond  the  level  of 
■    the 

^      drr. 


the  cornea,  and  thus  produce  a  tran>4pareut,  prominent  vesicle,  like  a  tear- 
drr»p.     Thii*  generally  soon  bur?^ts,  and  ;j;ives  ri^^  to  an  ulcer,  or  a  fistulous 


^ 


apcniuj^  may  remain,  and  prove  very  intrnctable;  but  it  may  exist  for  weeks 
or  even  months,  when  it  gnulually  becomes  thicker,  flatter,  more  opaque, 
and  changed  into  a  kind  \.4^  cicatricial  tissue.  It  was  generally  supposed 
that  the  walls  of  this  vesicle  consi&t  only  of  the  membrane  of  Descemet 
pushed  forward  by  the  aqueous  humor,  but  Stelhvaj^  states  that  they  «lso 
always  include  some  of  the  deepest  layers  of  the  cornea,  traces  of  which 
mav  even  be  found  at  the  sidea  of  the  vesicles*  and  sometimes  also  at  the 
apvx. 

The  chief  danger  of  the  ulcer!:',  ajmrt  from  the  dense  opacities  which  they 
nmy  leave  behind,  is  to  be  found  in  their  perforating  the  cornea,  and  the 
deirrt^e  of  this  dan^'cr  varies  with  the  extent  and  situation  of  the  perforation. 

If  the  perforation  is  but  small,  the  iris  will  fall  uiiiiiiist  it  when  the  aquecma 
humor  (lows  ofi',  without  protruding  through  it;  plastic  lymph  will  be  etlused 
at  thr  bottom  of  the  ulcer  and  this  may  at  once  commence  to  heal,  the  iris 
becominpr  slightly  glued  against  the  cornea.  The  atjueous  humor  reaccumu- 
latc'S.  ancl  if  the  adhesion  between  the  iris  and  cornea  is  but  very  slight,  it 
will  yield  before  the  pressure  of  the  aqueous,  and  the  iris  be  liberated  and 
fill]  back  to  its  normal  phme.  The  muscular  action  of  the  sphincter  and 
dilator  of  the  pupil  during  the  action  of  the  pupil,  will  also  assist  in 
breaking  through  the  adhesion,  but  if  the  latter  is  at  all  considerable  and 
fij-m,  the  iris  will  remain  adherent  to  the  cornea,  and  a  more  or  less  extensive 
anterior  synechia  be  formed.  If  the  perforation  is  large,  as  it  must  be  if  the 
iro  falls  into  it  and  protrudes  through  it  [Fig*  8.i]»  this 
protrusion  may  gain  a  considerable  size  by  the  coikction  [Fitr   ^*^- 

iif  aqueous  humor  behind  it,  which  causes  it  gradually 
'  riud  bulge  more  and  nmre.  The  color  of  the 
soun  changed  from  black  to  a  dirty,  duj^ky- 
gray  tun,  and  its  base  is  snrrouuded  by  a  zone  of  opaifue 
com«i.  The  portion  of  prnirudlng  iris  which  lies  against 
the  cnlgrjt  of  the  ulcer,  generally  becomes  united  tn  the 
latter  by  an  eflusion  of  plastic  lymph,  the  aqueuus 
humor  is  again  retained,  and  the  autcrior  chandler  re- 
established, with  the  excejition  of  the  jjortiou  in  the  Alter  MUler*] 
vicinity  of  the  prolapse,  for  here  the  iris  is  lifled  away 
from  the  anterior  surface  of  the  lens,  aud  a  more  or  less  considerable 
puAterior  chamber  is  formed.  The  pupil  is  distorted  and  dragged  towards 
the  |j<^rforation,  and  the  extent  of  this  distortion  varies  with  the  size  and 
fituation  of  the  prolapse.  If  a  f»ortion  of  the  pupil  is  included  in  the  pro- 
tt  will  Ik*  irregularly  displaced  and  dragged  towards  the  latter,  and 
inished  in  siy,e  correspondiugly  to  the  amount  of  the  p\jpil  which  is 
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involved.  When  the  whole  pupil  is  ineludeii,  the  iris  will  be  tetiscl 
stretched  towards  the  peribratiuii ;  if  the  Intter  is  considerable  in  size,  anrl 
tlie  aqueous  humor  haa  gushed  forth  with  much  tbrce,  the  lens,  and  even 
Bome  of  the  vitreous  humor*  may  be  lo^t.  If  tht:  prolaj^se  is  small  and  seen 
shortly  after  it  has  taken  place,  it  may  often  he  replaced  under  judicious 
treatment,  and  the  ulcer  perhaps  heal  without  even  an  anterior  gynechia 
remaining  behind;  but  if  it  is  considerable  in  size^  the  result  will  be  much 
less  favorable,  for  the  protruding  portion  of  iris,  exposed  to  the  actton  of 
externa]  irritant^*,  e,  9,,  the  air,  movemeuts  of  the  lids,  etc.,  becomes  inflatned 
and  covered  by  a  thin  grayish-white  layer  of  exudation,  which  gradually 
becomes  thicker  and  more  orji^anized,  and  ansume^s  a  I'lcatricial  texture*  Now, 
if  this  cicatricial  mvering  and  the  adhesions  of  the  iris  to  the  edges  of  the 
ulcer  are  not  sufficiently  strong  to  withstand  the  intra-oeular  pressure,  the 
prolapse  will  gradually  increase  in  size,  and  the  surrounding  portions  of 
the  cornea  will  also  bulge  more  and  more,  until  an  extensive  staphyloma 
may  be  produced.  If  the  cornea  i.*  perforated  at  several  points,  through 
which  small  portions  of  the  iris  protrude,  it  is  termed  "Staphyloma  race* 
mosum/' 

If  the  perforation  is  very  small,  and  situated  at  or  near  the  centre  of  the 
cornea,  capsular  cataract  may  be  produced  in  the  manner  already  described. 
Again,  the  sudden  escape  of  the  aqueous  huuior,  and  falling  forward  of  the 
lens,  may  cause  a  rupture  of  the  capsule,  and  thus  give  rise  to  lenticular 
cataract. 

With  regard  to  the  treatment  of  ulcers  of  the  cornea,  we  must  be  chiefly 
guitled  by  the  amount  of  indammation  which  is  present.  Whilst  we  endeavor 
to  check  an  undue  degree  of  inflammation,  we  must  be  on  our  guard  not  to 
subdue  it  too  much,  as  this  would  favor  the  tendency  to  necrowis,  and  pro- 
tract the  process  of  reparation.  In  the  progressive  stage  of  au  acute  inflam- 
matory ulcer,  the  patient  should  be  kept  in  a  somewhat  darkened,  but 
well-ventilated  room,  and  be  guarded  against  the  eflecls  of  bright  light,  cold 
wind,  and  other  external  irritants.  It  may  be  necessary  to  administer  a 
brisk  purgative  and  saline  diuretics,  together  with  a  light,  non-stimulatiog 
diet,  if  there  arc  marked  iuflammatory  symptoms  ami  the  patient  is  of  a 
strong,  plethoric  habit.  But  we  must  be  upon  our  guard  not  to  prescribe 
this  kind  of  treatment  in  all  cases,  for  very  frequently  ulcers  of  the  cornea 
occur  in  persons  of  delicate,  feeble  health,  and  then  it  would  prove  injudi- 
cious and  injurious,  for  it  would  increase  the  tendency  to  necrosis,  and  retard 
the  lilling  up  of  the  ulcer.  In  such  cases,  the  patient  should  he  placed  on 
tonics,  and  a  very  nutritious  diet.  When  the  process  of  repair  has  set  in,  he 
should  be  perinitted  to  get  into  the  open  air,  indeed  this  is  especially  indi- 
cated if  the  disease  shows  a  tendency  to  become  indolent  and  chronic 
Much  benefit  is  then  experienced  from  out-of-dcmr  exercise,  and  a  residence 
in  the  country  or  at  the  sea-slde. 

The  object  of  our  local  treatment  roust  be  to  endeavor  to  dinnnish  marked 
symptoms  of  inflammatory  irritation,  to  stop  the  progress  of  the  ulcer,  and 
to  hasten  its  repair  and  the  absorption  of  the  morbid  products.  If  there  are 
much  injection,  photophobia,  lachrymatitm,  and  ciliary  neuralgia,  atropine 
should  be  dropped  into  the  eye,  the  compound  belladonna  ointment  should 
be  rubbed  over  the  forehead,  and  i>erliaps  a  blister  ap]>lied  behind  the  ear. 
If  the  pain  in  and  around  the  eye  is  very  great,  and  esi^jecially  if  the  latter 
is  very  tender  to  the  touch,  two  or  three  leeches  should  be  applied  to  the 
temple.  Much  relief  will  %\\m  be  experienced  from  the  subcutaneous  injec- 
tion of  morphia.  A  great  amount  of  mischief  is  but  too  often  caused  by  the 
use  of  strong  caustic  or  astringent  lotions,  during  the  acute,  progrefisive  stage 
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'iilceralioii.  Not  only  du  they  greatly  augment  the  irritation,  but  they 
increaise  the  tendency  to  necrosig  and  extension  of  the  ulcer.  It  is  only  in 
the  chronic,  torpid  ulcer  which  has  already  become  covered  by  epithelium, 
that  eauslics  are  at  all  applicable,  and  even  then  they  must  be  used  with 
great  caution  and  circumspection.  In  the  chronic,  indolent,  non-inflamma- 
tory uicer  we  must  apply  atropine,  a  compress  banda^^e,  and  above  all,  warm 
fomentations,  in  order  to  excite  a  certain  degree  of  inflammatory  swelling  j 
or  the  yellow  oxide  of  mercury  ointment  may  be  employed,  for  this  remedy 
hastens  the  process  of  absiorptiou  and  tendn  to  prevent  relapses.  The  patient's 
health  must  be  invigorated  by  tonic?*,  a  generous  diet,  and  stimulants  ;  indeed, 
the  same  line  of  locai  and  general  treatment  must  be  adopted  as  in  non-iii- 
flumraatory  suppurative  keratitis.  We  must  never  forget  to  apply  a  com- 
press bandage  over  the  eye,  in  order  not  only  to  guard  it  against  external 
irritants,  but  to  support  the  thinned  ulcerated  portion  of  the  cornea  against 
the  intra-ocular  pressure,  and  to  prevent  tbf^  constant  movements  of  the 
eyelids,  which  greatly  impede  the  formation  yf  an  epithelial  covering  over 
the  ulcer;  which,  as  we  have  st^^n,  ibrms  the  commencement  of  the  retro- 
gressive and  reparative  stage.  If  the  photophobia  is  very  intense  and  ob- 
0tinate»  and  the  firm  pressure  of  the  lidg  jtreveuts  the  process  of  reparation 
in  the  ulcer,  much  benefit  is  experienced  from  the  division  of  the  outer 
canthua,  as  recommended  by  Mr.  Carter/  which  j^peetlily  relieves  the  photo- 
pht)bia  and  greatly  accelerates  the  healing  of  the  ulcer. 

In  all  ulcers  of  the  cornea,  but  more  especially  in  those  which  extend 
deeply  into  its  substance,  the  process  of  repair  is  greatly  retarded  by  the 
high  amount  of  intraocular  pressure  which  the  thinned  portion  of  the 
cornea  at  the  bottom  of  the  ulcer  has  to  bear.  In  consequence  of  this,  the 
latter  ia  very  apt  either  to  give  way  completely,  and  to  perforate  ;  or  else  it 
yields  somewhat  befjre  the  intra-ocjlar  pressure,  bulges  forwards,  ploughs, 
and  is  partly  throwm  oflT,  and  thus  the  f>rocess  of  repair  is  much  impeded. 
Now  we  poaseiss  three  principal  means  of  diminishing  the  intra-ocular  pressure, 
viz., atropine,  paracentesis, and  iridectomy.  The  beaeikirtl  action  of  atromne, 
btitb  as  a  direct  sedative  and  iu  reducing  the  iutra-ocular  tension,  has  Wen 
?ady  explained. 

In  very  obstinate  and  chronic  ulceration  of  the  cornea  in  which  the  oorueal 
vascularization  is  either  absent  or  very  deficient,  and  in  which  there  is  much 
lax  swelling  of  the  conjunctiva,  especially  at  tlie  ri'tro-tarsal  fold.  Dr.  Husch 
Birongly  advises  the  application  of  pure  nitrate  of  silver  to  the  retro^tarsal 
fold*  It  must,  however,  be  only  applied  to  a  narrow  rim  of  the  latter  by 
roeana  of  a  finely-pointed  crayon  of  nitrate  uf  silver;  and  at  once  neutralized 
by  salt  and  water.  It  ehouhl  not  be  re-applied  until  the  e^jchar  is  entirely 
removed.* 

If  the  ulcer  has  extended  so  deeply  into  tlie  substance  of  the  cornea  as  to 
threaten  perforation,  no  time  should  be  lost  in  performing  paracentesis  at 
the  bottom  of  the  ulcer ;  by  so  doing,  we  shall  be  able  to  limit  the  [lerforation 
to  a  very  small  extent;  for  if  we  perndt  the  spontaneoiiH  perforation  of  the 
ulcer,  we  fintl  that,  before  this  fjccurs,  the  bottom  of  the  ulcer  extends  some- 
what in  circumference,  and  thus  a  considerable  ragged  opening  may  result, 
and  the  latter  will  certainly  be  much  larger  than  if  it  had  simply  been  made 
with  a  fine  needle.  Mvfreover,  the  cj^cape  of  tlie  aqueous  humor  will,  in  the 
farmer  case,  be  more  sudden  and  forcible,  which  is  apt  to  produce  consider- 
able hyperiemia  ex  vaaio  of  the  deeper  tunics  of  the  eyeball ;  prolapse  of  the 
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iris,  which  may  lead  to  suppurative  iritig  or  iri<Ji>-charoidUk;  or  niptare  ol 
the  oapeule,  and  consequent  cataract ;  or,  again,  the  Buspensory  ligameni  al 

the  lens  maybe  torn,  and  the  lens  part  ialTj  dislocated.    The  prr- '-^is 

ehould  not  lie  postponed  until  the  deef>€6t  layers  of  the  cornea  are  j  1» 

for  we  then  run  the  riek  of  a  large  spontaneous  perforation  occurrjui:  nt-HKre 
we  have  time  to  interfere.  The  puncture  should  be  made  with  a  fine  nei*dle 
at  the  deepest  portion  of  the  ulcer,  and  the  aqueous  humor  allowed  to  6ow 
off  as  gently  »s  possible.  The  iri^  will  gradually  move  forward,  and  come 
in  contact  with  the  back  of  the  cornea  ;  a  thlu  layer  of  lymph  will  be  effused 
at  the  bottom  of  the  utcer,  under  which  the  regeneration  of  the  corneal  ti«3eue 
will  take  place,  the  irig  being  generally  more  or  less  glued  to  the  ;  a 

by  the  eflusicm  of  lymph.    As  S4;*oii  as  the  opening  is  stopped  by  t^  of 

Irmph,  the  aqueous  humor  will  re-accumulate,  and,  if  tlie  adhesion  between 
the  iris  and  cornea  h  but  slight,  it  will  residily  yield  to,  and  be  toni  away 
by,  the  force  of  the  aque<.m«  hpmor  and  the  action  of  the  muscles  of  the  iri«. 
But*  if  the  layer  of  lymph  at  the  bottom  of  the  ulcer  h  thin  and  weak,  the 
force  of  the  intra-ocular  pressure  may  rupture  it»  or  may  cause  it  to  bulge 
foiward.  and  thus  necessitate  a  re{>etition  of  the  paracentesis.  The  latter 
flbould  also  be  repeated,  f>erhaps  even  several  times,  if  we  notice  that  the 
procees  of  repair  becomes  arrested^  and  that  the  ulcer  again  i^hows^  a  tendency 
to  increase  in  depth.  AAer  the  operation^  a  eompre»  bandage  «ihould  be 
applied.     If  the  ulcer  is  extensive,  and  if  hypopyon  or  iritis  'coexiat,  the 

r juncture  should  be  made  nith  a  broad  needle  at  the  edge  of  the  cornea 
Fig*  ^},  or  an  iridectomy  should  be  substituted.    The  indieatioos  which 

iFig.  84. 


Aflir  £riekM».] 


guide  u»  in  s>electing  Wtween  tbcw  twa  operations  have  already  been 
d  in  tlw  article  iijxvn  sioppuratiw  corDeitis^ 
In  the  in«i43ltnl  hyi»«»pyim  ulct^r  (ulcus  «erpctw  of  SiiiemiscbX  described 
mi  p*  22^,  a  vast  numWr  of  n  meiUe$  have  been  trie*!,  of  which  the  most 
fucocisful  have  Wen  warm  fomentations,  iiarmoente^is,  and  iridectomy, 
iog«lli«r  witib  topics  and  a  generous  diet,  it  cntist,  however,  be  confessed 
tkfti  iodi  0lieecai  bm  been  but  limited,  more  capcfcially  when  the  ulcer  was 
•sli«af«,  npidl?  aprpadint*.  and  aceoai|Mtv  '  '  i  t>in$iderab)e  hyfK>pyoD. 
fiMiniMsh  liaa  lately  devi^ieii  th€  Ibllovivg  ihr  the  purpose  of  di- 

▼idiag^  iIm  l»se  of  tlie  ulcer,  and  maintaiiim^  a  diminution  of  the  iutni- 
oeufair  ttOMii  Ibr  sonie  length  of  time,  act  thai  the  {vofrms  of  the  disesM 
isay  be  amded,  and  the  prtK^eas  of  repair  acoaleraied*    His  raralla  have 
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favorable*  for  out  of  thirty-five  cashes  in  which  the  operation  was 
*formt;ti,  the  progress  of  the  aiiectioD  was  at  gnce  arrested  in  thirty -tour, 
le  amount  of  sight  which  was  saved  varied,  of  course,  according  to  the 
circumstances  uf  the  case.  The  eyelids  being  kept  apart  with  the  stop-spec* 
ulunj,  and  the  eyeball  fixed  with  a  pair  of  forceps^,  a  puncture  ia  made  with 
Von  Ciraele's  narrow  cataraet-ktiife  at  the  temporal  siJe  of  the  ulcer  in  tlie 
healthy  portion  of  the  cornea,  about  one  millimetre  from  the  margin  of 
the  ulcer.  The  point  of  the  knilb  having  entered  the  anteri<>r  chamber^ 
the  blade  Ib  to  be  carried  through  the  chamber  behind  the  bottom  of  the 
alcer  (towards  the  lioltom  of  which  the  edge  is  to  be  turned),  and  the 
counter-puncture  made  at  a  puint  corresponding  to  the  ptincture,  ami  like- 
wise situated  in  the  healthy  curuea,  slightly  beyond  the  margin  of  the  ulcer. 
The  tixing  forceps  are  now  laid  aside,  and  then,  with  a  slight  sawing  move- 
ment, the  knite  is  to  cut  its  way  out  thruugh  the  ulcer,  the  blade  being 
•everal  times  turned  a  little  on  its  axis*,  bo  that  tlio  aqueous  humor  may  flow 
ofl*very  gently  beside  the  blade.  The  last  porticui  of  the  cornea  should  be 
divided  as  sh>wly  and  gently  as  possible.  If  there  is  any  hypopyon,  it  gener- 
ally t»cii|>es  through  the  incision.  A  liglit  compress  is  to  be  applied,  and 
wilbiu  an  hour  or  two  the  wound  is  generally  already  closed,  and  thee  atn>- 
mn«  should  be  nse<l.  The  wound  is  to  be  opened  twice  daily  for  the  first 
few  ihiys  with  a  probe,  or,  still  better,  with  Weber *a  beak-pointed  canalictdus 
knife,  the  blunt  pt)int  of  which  is  to  be  inserted  between  the  lijjs  of  the  in- 
cbion ;  but  cure  must  be  taken  that  this  is  delicately  done,  so  that  the 
aqueous  humor  flows  off  very  gently.  The  wound  mus?t  be  reopened  every 
day  until  the  pn^cess  of  repair  has  become  thoroughly  established,  which  is 
known  by  the  fact  that  the  opaque  and  swollen  margin  becomes  narrower 
and  narrower,  breaks  up  into  punctated  or  faintly  striated  oimcities,  until  it 
finally  disappears  altogether,  and  then  the  incision  may  be  allowed  to  chuse^ 
This  generally  occui's  at  about  the  second  or  third  week.  When  the  symp- 
toms of  irritation  have  subsiderl,  the  red  precipitate  ointment  ujay  be  applied, 
to  accelerate  the  healing  of  the  ulcer  and  the  absorption  of  the  opacity. 
[Continue^l  experience  with  Saemisch's  method  of  treating  the  serpiginous 
ccirDeal  ulcer  has  not  been  very  satisfaetory,  at  least  among  ophthalmic  &ur- 
geond  in  the  United  States.  Though  the  operulion  is  very  generally  practiited, 
yet  more  ndiance  is  fdaceil  on  the  local  ai)plication  of  heat,  and  the  strong 
tonic  and  stimulating  general  treatment. — B.] 

In  cases  uf  obstinate  ulcenition  of  the  cornea,  confined  chiefly  or  entirely 
to  one  portion  of  the  latter,  much  benefit  is  sometimes  derived  from  syndec- 
tomv  of  the  corresponding  segment  of  the  sclerotic;  so  that  the  blood  supply 
of  tKu  ntfected  portion  of  the  cornea  may  be  more  or  less  cut  ott  In  obsti- 
i)«U%  chronic,  vascular  ulcers  of  the  cornea,  which  have  long  resisted  every 
n  of  treatment,  and  show  a  great  tendency  to  recur,  the  insertion  of  a 
m  ni  the  temple  r>ften  renders  the  most  marked  and  striking  benefit,  the 
li»ea#e  being  rapidly  cured,  and  the  relapses  prevented,  if  the  seton  is  worn 
for  s*jme  time  atk^r  the  corneal  ulcer  is  heale<l. 

[Fuclis  advises  the  uee  of  the  actual  cautery,  heated  to  a  faint  red  heat, 
in  '*hypopyum  keratitis,"  in  ''ulcus  corneie  serpens,"  in  the  "ulcus  rodens*' 
of  thp  cornea,  and  in  all  torpid  or  rajudly  flestructive  ulcers  (»f  the  cornea. 
Martin  euiplovH  the  actual  cautery  for  all  corneal  ulcers.  He  thinks  the 
Inm  at  a  re*!  heat  <liminishes  the  intra-ocular  tension,  and  in  this  lies  its 
valye  ait  a  tberapeulie  agent.  He  makes  one  or  two  applications,  according 
to  the  sjjte  of  the  ulcer,  and  does  not  hesitate  to  perforate  li'  there  is  any 
ioidency  in  necrosis. — B.] 
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Indot^U  Hypopyon  Ulcer. — Operative  interference  is,  however,  only  indi- 
cated in  the  more  advanced  and  graver  cases^  when  the  ulcer  ia  considerable 
in  extent,  its  bottom  and  edges  infiltrated  with  pus,  and  the  hypupyou  targe. 
In  such  cases  either  a  large  iridectomy,  or  Kaemisch's  operation'  should  be 
performed ;  on  the  whole,  I  have  found  the  former  the  more  successful  pro- 
ceeding of  the  two,  although  this  may  to  some  extent  be  due  to  the  fact  that 
I  was  not  always  able  to  insure  the  incision  being  kept  prof>erly  open  tVir  a 
sufficient  length  of  time.  In  the  milder  cuses,  and  during  the  earlier  stages, 
when  the  uh^eris  of  a  grayish-whitf^  tint,  not  considerable  in  depth  or  breadth, 
accompanied  by  but  a  small  hypopyxm,  a  compress  baniluge,  atropine,  and 
warm  fomeutations  will  suffice,  fbe  patient.^  are  generally  in  feeble  health, 
and  should  therefore  mostly  be  put  upon  a  good  diet,  with  stimulants,  and 
tonics  should  be  prescribed.  Occasionally  I  have  been  obliged  to  treat  per- 
sons suffering  even  severe  forms  of  the  disease  as  out-patients,  and  I  have 
been  surprised  to  see  sometimes  very  unfavorable  cases  recover  under  the 
above  treatment,  and  without  an  operation.  A  very  interesting  and  valu- 
able account  of  the  pathology  and  the  treatment  adopted  in  Professor 
Horner's  practice  will  be  found  in  Mad.  Bokowa's  brochure  on  **  Hypop^'on 
Keratitis."'  Oat  of  two  hundred  ami  twenty-four  ca-*!e6,  one  hundred  aud 
eighteen  were  cured  without  operation.  She  has  also  found  iridecUjmy  nu>re 
snccer48fui  than  Saemiseh's  operation  ;  she,  how^ever,  does  not  operate  in  the 
niililer  cases,  whereas  f^aemish  operates  even  in  such,  which  would  probably 
do  well  without  any  operation  at  all. 

We  are  especially  indebted  to  Mr.  Critchett  for  introducing  this  mcKle  of 
treatment*  in  certain  cuse:^  of  chronic  vascular  ulcers  of  the  cornea,  which 
are  ])articularly  characterized  by  their  protracted  course,  their  great  ten- 
dency to  recur, and  the  obstinacy  with  which  they  resist  all  ordinary  methcxis 
of  treatment.  Mr.  Critchett  has  favored  nie  with  the  following  de»cripttoo 
of  the  manner  in  which  the  seton  is  to  be  applied : 

**I  generally  use  rather  stout  silk  or  fine  twine,  such  as  a  large  suturo 
neeille  will  carry.  I  select  a  spot  near  the  temporal  region  under  the  haif, 
so  as  to  avoid  as  tar  as  possible  a  visible  scar.  Care  is  required  not  to  wound 
the  temporal  artery;  this  may  generally  be  avoided  by  drawing  the  skin  well 
away  from  the  temporal  ftiscia,  holding  it  firmly  by  the  hair.  The  needle  ia 
thus  pa^ed  through  at  a  level,  anterior  to  the  artery ;  about  an  inch  is  usually 
included,  and  a  loose  loop  is  formed,  which  maybe  placed  behind  the  ear;  it 
requires  to  be  dressed  and  moved  daily ;  it  usually  continues  to  discharge  for 
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*  Alfr%><]  Cini»»n*  r»xi«mimeiifL«  that  in  Sawnisch's  o^>er*tion  the  inciision  sli«»uM  not  be 
CUMMlt^  thnni:^h  the  ulcer  itself,  but  clo«i?  t«j  it«  iiiurgiti  in  tht'  boutthy  0(.»nie«,  so  as  to  cul 
off  the  H^nml  tVinn  the  di*»*4ts^  portion.     "  Kl.  Monat*bK»"  1872,  p.  173. 

■  TVifi'Asor  Hornor  li"li»'vos  (hut  pu*  cannot  sink  down  Wlwt^t'n  the  Um<^U«B  of  tb« 
oom»iHj  and  thut  !lii^*un  only  wcur  hetwi^n  thi*  ivinieu  pn^per  iind  the  ti       *  of 

Doiocmc't.     tb'  i",  inMr>>ovfT,  of  opinion  thtit  th^  purulent  deposit  in  ctt*c*  >>n 

lt«»r?T|t,r..    «  >,  .  I,    xvhrn  iiKMtTviMi  in  p^ttil*%  uppoar*  «t  ff"    ^''^-'    .J.<ri, .,  t,,  \^^   \ ;|jp 

1*11  r'n,  U  iim^tly  nMilly  ^iluntetl  in  the  r-.    From  it-  t -  in:^ 

too^  IS  it  wdhfrr-rv.  fiauly  lo  thi-  uu^^lh^ll  i  and  if  it   ii<'  i»i- 

coitjiiilitiiibl«i  in  quuntity,  »  *|«ifT  Is  h<t\  Inpilwo^n  it  und  tlit-  irtS|  limi*  e*u*inj;  it  toclotctjr 
r^irmMr'  nn  onyx  :  Thi*  little  intrw;^ct*  k  only  filled  up  when  the  purulent  df*pa$it  ht^ 
com  ,  «ml  then  prrducf*  a  welUmarkcd  hyf«>py»>n-      IW«  »*  Hyp»» 

p\  itl,  Mnrit*  HokoWiL.     Zurich,  1871,  Zurcher  and  Fuirer. 

'         '      '  n  i^  ^-^fien  due  to  h  direct  *  of  ccJU 

r  chamber;  the  epithelial  •*  mem- 

11  only  A  pA»&ive  part-     T;..    »,  ..  LmM  Iwta 

i  »'»mc  fthlf?  )>apen  upaQ  this  «iibject  tn 
I    *  K  U.  H^.*'  md  in  Ih**  *'  Mc«lti*Nl  Mirmr/ 
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ii»j«-i'  rfiontha,  and  then  either  cuts  its  way  thrnugli,  or  dries  up.  In 
severe  aud  obgliuate  easeg,  where  it  is  necessary,  it  niuy  be  renewed,  selecting 
IfL^poi  near  to  the  previous  gcnr.    I  have  sunietimes  found  it  desinihle  to  con- 

ue  iLe  iufluenee  of  a  aeton  for  twelve  montlis.  There  are  certain  incon- 
vefiieiicea  that  occa»ionftlly  arise  to  which  I  iimy  brietly  allude.  It  will 
MMnetiuj^  happen  that  in  .spite  of  every  care  and  precaution  a  branch  of  the 
lernpomi  artery  is  pricked  by  the  point  of  the  needle  slb  it  traverses  the  skin ; 
ihk  accident  Is  at  once  recognized  by  the  rapid  outflow  of  arterial  blood  from 
o«e  or  both  openings,  through  which  the  silk  passes.  In  the  event  of  such 
an  accident^  it  is  better  at  unce  to  rernove  the  silk,  aud  then  moderate  pressure 
ciw'cks  the  bleeding,  and  in  a  few  days  a  neighboring  spot  may  be  selected 
ffir  the  reiniroduction  of  the  silk;  but  if  this  precaution  be  not  taken,  and 
if  nn  etfbrt  be  made  to  retain  the  seton  in  spite  of  the  hemorrhage,  there  ia 
a  j^uit  liability  to  secondary  bleeding,  to  extravasation  of  blood  beneath  tbe 
scalp,  burrowing  absce^es,  and  other  untoward  casualties,  and  in  one  instance 
I  observed  the  mrmation  of  a  small  traumatic  aneurism.  In  certain  excep- 
tional ca^e^s,  the  introduction  of  the  seton  is  followed  by  considerable  swelling 
of  tbe  surrounding  parts,  with  a  tendency  to  erysipelas,  and  suppurative  in- 
flammation cannot  be  established.  As  soon  as  these  symptoius  show  them- 
nelves  tbe  silk  should  be  removed." 

If  an  ulcer  i**  situated  at  or  near  the  centre  of  the  cornea,  and  perforation 
a{)pear!«  inevitable,  the  pupil  must  be  kept  widely  dilated  witli  atropine,  in 
order  that,  wlien  the  cornea  gives  way  aud  the  atjueous  htimor  escapes,  the 
^pi\f^  of  the  pupil  may  not  be  involved  in  the  perforation.  On  the  other 
band,  if  the  ulcer  is  situated  near  the  margin  of  the  cornea,  tbe  reverse  is 
indicated,  and  the  pupil  shouhl  be  allowed  to  remain  undikted,  or  even 
stimulated  to  extrenie  contraction,  by  the  application  of  tbe  extract  of  the 
Calabar  l>ean  [or,  better,  a  solution  of  Eserime  .snlph.  gr.  ij  ad  Aq.  dest. 
fSj. — B.],  in  order  to  remove  the  edge  of  the  pupil  as  far  as  possible 
from  the  situation  of  the  threatening  perforation.  Either  of  these  remedies 
18  also  indicated  when  a  slight  adhesion  exists  between  the  cornea  and  iris 
(anterior  synechia),  for,  by  the  strong  action  of  the  muscles  of  the  iris  which 
they  prwluce,  the  adhesion  may  be  forcibly  torn  through.  Mr.  Fridgin 
Tcale  informs  me  that  he  has  often  derived  much  benefit  from  dividing  an- 
lerior  synecliifc.  This  is  done  both  with  tlie  view  of  causing  a  diniiuutiou 
of  the  corneal  opacity,  at  the  sit€  of  adhesion^  and  of  releasing  tbe  iris  from 
ita  drag. 

[This  is  a  very  useful  procedure  in  many  c^ses,  and  changes  a  "leucnma 
atiWreiis '*  into  a  simple  leucoma.  It  can  be  done  in  almost  all  cases  of  slight 
anterior  synechia?,  by  a  simple  application  of  tbe  various  steps  employed  in 
Pitssavant/s  operatiou  for  the  division  of  posterior  synechiie.  A  small  linear 
incision  is  made  in  the  cornea,  near  the  margiu,  and  then  the  adhesion  of 
the  iriK  to  tbe  cornea  divided  by  the  cutting  hook  of  Papsavant,  or  torn 
it8  attachment  by  a  pair  td'  delicate  iris  forceps.  The  division  of 
ioDS  in  a  case  of  opacity  of  tbe  cornea,  otlen  renders  a  subse- 
fomy  or  iridectomy  much  simpler.  Galezowt^ki's  operation  of 
ly  for  adiierent  leucoma  is  a  very  similar  method.  He  uses  a 
ne^^dle  with  a  cutting  edge,  shaped  like  a  prunine^-knite,  or  of  a  short  syne- 
chotome  made  for  the  purpose.  He  punctures  the  cornea  at  the  side  opfM)«ite 
tri  the  synechia,  aud  a  little  above  the  horizontal  diameter  of  the  leucoma, 
dirciCttng  the  p*iint  of  the  iustrument  between  tlie  iris  and  the  cornea,  with 
tbe  eilgf  toward  the  synechia.  Then,  by  repeated  saw-like  movements,  the 
iri«  i«  cut  bnise  from  the  cornea. — B.] 

If  a  slight  prolapse  has  occurred,  we  must  at  once  attempt  to  replace  it  by 
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pressing  it  gently  back  with  a  spatula  or  probe,  or  we  may  endeavor  to  cau«e 
It  U>  rece<le  by  wiiiely  dilating  the  pupil  by  atropine,  A  firm  compre9» 
ghauld  be  appilied  iu  all  cases  of  prolapse,  for  it  will  favor  the  consolidatiop 
of  the  woiuid  by  the  forruatiua  of  a  layer  of  lymph  over  the  prolapse,  and 
will  prevent  the  latter  frotii  vieliliiip;  to  the  intra-oeular  pressure  and  in- 
creiisiiig  in  size.  The  protrmling  portion  of  iris  should  also  be  pricked  with 
a  fine  needle,  and  the  aqueous  hiunor  be  allowed  to  escape;  for  this  will 
cauae  the  proltipjje  to  shrink  and  gradually  dwindle  down.  This  operation 
may  Iw  repeated  several  times,  and  generally  with  the  best  results;  but  if 
the  prolapse  h  hirge  an<l  pnmiinent,  it  should  he  first  prickixl  with  the  needlo» 
and  then,  when  the  eseafie  of  the  aqueous  humor  has  caused  it  to  coltapee, 
it  should  be  seized  with  the  iridectomy  forceps,  and  snipped  off  with  a  pair 
of  curved  scissors  quite  close  to  the  cornea,  a  firfti  compress  being  at  once 
applied.     The  same  treatment  is  to  be  pursued  in  staphyloma  iridis. 

Some  surgeons  recommend  that  the  prola|>se  should  be  touched  with  a 
point  of  nitrate  of  silver,  or  with  a  little  viuum  opii;  but  this  is  apt  to  eet 
up  great  irritation,  untl  may  even  produce  severe  iritis.  If  it  be  done  at  all, 
a  weak  solution  of  uitratc  of  silver  should  be  lightly  applie<l  in  the  apex  of 
the  prohipse,  wilh  a  line  camelVhair  brush.  In  a  considerable  and  <jV*8tinaie 
prolapse,  much  benefit  is  generally  derived  from  making  a  large  iridectomy 
in  an  opposite  dir€*etion,  for  this  will  often  cause  the  prolapse  to  recede  and 
flatten.  This  operation  is  likewise  indicated  when  the  pupil  is  partly  or 
wholly  implicated  in  ihe  jirolapse  ur  anterior  synechia;  also,  when  there  is  a 
partial  staphyhmia,  and,  above  all,  when  this  is  accompanied  hy  an  increiLse 
in  tlio  intra-i»cular  tension.  For,  as  ha^  been  pointeti  <mt  by  Von  (Jraefe,  in 
casej*  of  partial  or  complete  staphyloma,  or  of  leucoma  promineni*.  the  degree 
of  blin<lnes8  is  frequently  quite  «lisproportionate  to  the  optical  condition. 
In  such  eases,  there  is  often  eoutracti<in  of  the  visual  field,  eccentric  iixatiou, 
increase  in  the  intra-ocular  tension,  and  excavation  of  the  optic  nerve. 
When  glaucomatous  synq)toms  supervene  upi^n  partial  staphyloma  or  leu* 
coma  prominens,  we  find  the  cornea  becomes  at  this  p<.iint  markedly  prom- 
iiient»  even  after  it  has  already  become  thickened  and  consolidated. 

Fi^ttda  of  the  coni^j  otlen  proves  very  obstinate  and  intractable,  and  even 
dftugerous  to  the  eye,  leading  |x^rhaps  finally  to  irido-choroiditis  and  atrophy 
of  tbe  eyeball.  A  fistulous  opening  of  the  cornea  may  result  iu  consequence 
of  a  small  perforating  ulcer,  or  from  a  wound  of  the  cornea,  with  or  without 
injury  to  the  lens.  The  fistulous  opening  amy  bet^^me  temporarily  closed, 
so  that  the  aquetms  humor  re*aceumulaii:s,  but  after  a  short  interval  it  iiLTiin 
givcfi  way,  the  aqueous  tlv»ws  off,  and  the  anterior  chamber  is  d. 

This  may  occur  over  and  over  agtiin.     When  fistula  of  tiie  cm  -tSy 

ibe  eye  rt'nuiins  irritable  and  injected,  the  intra-ocular  tension  is  g^reatlv 
dimtnishtM),  tite  anterior  chamber  obliterated,  and  a  small  drop  of  fluid  mftv 
be  noticiHl  exiuling  through  the  aperture  in  the  cornea.  Various  modes  of 
Irwitmrnt  have  been  advocateil.  At  the  outset,  a  firm  wmipresa  bandage 
shouhi  1m«  nffplietl,  as  well  as  a  strong  solution  of  atropine,  and  if  this  failB 
to  heal  the  fis^tula,  the  latter  may  l>e  touched  with  the  point  of  a  fine  camel  V 
hair  brush  ttip[>cd  in  a  weak  solution  of  nitrate  of  silver,  this  being  re{)eat«d 
«pvenil  timcis,  at  an  interval  of  a  day  or  two.  The  disadvantage  nrthis  mode 
of  tr<*4itment  is,  however,  that  it  often  produces  an  indelible  cicatrix.  An 
iridectomy  fn*quently  proves  of  more  service.  Wecker*  considers  that  the 
fu(tula  i*  due  to  an  e version  of  the  membrane  of  Descemet  at  this  point, 
ftod  bas  tbefttfore  d^vise^l  tbe  followiog  ireatmenL     He  introduc^eB  into  the 
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openmff  ii  very  fine,  smooth-pointed,  atraidit  pair  of  forceps,  and,  seizing 
the  wjiTl  of  the  fistulous  track,  bruises  it**  lining,  and  thus  denudes  the  c«ir- 
ncal  tissue.  This  having  heeri  done  at  several  pointi^,  atropine  atid  a  corn- 
pre60  bandage  must  be  applied.  Grt^at  care  and  delicacy  are  retjuired  not 
lo  rupture  the  capsido  with  the  point  of  the  forceps.  He  hurj  thns  cured  a 
case  of  fistula  of  the  cornea,  which  had  reisisted,  for  ten  months,  ditfcrent 
modes  of  treatment*  Zehender'  has  found  the  prolonged  use  of  the  extract 
^^^£  Calabar  b^an  of  great  service  in  curing  a  corneal  fistula. 


e,— DIFFUSE  KERATITIS  <PAKENC'HYMATOITS,  INTERSTITIAL, 

SVPHILITIC). 
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In  this  disease  we  may  alao  distingnish  two  principal  forms.  The  one  is 
accompanied  by  marked  siymptoms  of  inflammation,  and  is  hence  called 
**diffiii<e  vascular  keralitiw."  In  the  other»  or  ** non-vascular"  form,  these 
symptoms  are  entirely  absent. 

1.  In  the  vascular  diffiuse  keratltUy  we  notice,  together  with  a  certain  vary- 
ing degree  of  conjunctival  and  Bubconjunclival  iniection,  a  zone  of  vessels 
passing  from  the  margin  of  the  cornea  more  or  lesj*  towards  the  centre, 
where  they  terminate  in  a  sharply  defined  line.  They  are  not  situated  on 
the  surface  of  the  cornea,  as  those  in  pannus,  but  enter  deeply  into  its  gub- 
stance.  They  consist  in  part  of  vessels  derived  ivmu  the  junction  of  the 
conjunctival  anil  subconjunctival  vessels  near  the  margin  of  the  cornea,  and 
ID  part  also  of  branches  coming  from  the  bloodvessels  of  the  ciliary  body. 
Sometimes  the  vascularity  at  the  edge  of  the  cornea  is  so  great,  that  it  looks 
like  a  bright  red  atone  of  extravasated  blood.  80011  there  is  noticed  at  one 
or  more  points,  a  slight  opacity  of  the  cornea,  which  generally  commences 
at  the  margin  where  its  den.^ity  is  greatest,  and  grndually  shades  off  towards 
the  centre  into  transparent  cornea.  Soinetifiies,  however,  the  opacity  begins 
at  the  centre,  whence  it  slowly  extends  towar<ls  the  periphery.  The  cloudi- 
oess  gradually  increases  in  extent  and  thickness,  until  the  whole  surface  of 
the  cornea  may  become  diffusely  opaque.  The  deui-itv  and  color  of  the 
opacity  vary  a  good  deal.  Thus,  it  may  be  but  thin,  anci  of  a  grayish-white 
color,  Laving  very  much  the  appearance  of  frosted  glass,  or  it  may  be  thicker 
and  of  a  yellowish  creamy  tint,  more  cripecially  in  the  centre  of  the  cornea. 
Indeed,  at  this  point  we  not  unfrequently  see  a  large  circular  patch  of  a  jiale 
yellow  color,  which  is  evidently  deeply  seated  in  the  substance  of  the  cornea. 
This  central  patch  njay  gain  a  considerable  size,  even  of  two  or  three  lines  in 
meter.  Sometimes  several  such  denser  patches  may  be  noticed  at  difl'erent 
nts.     The  epithelial  layer  at  first  retains  its  normal  smoothness,  hut  after 

time  it  becomes  somewhat  rough  anil  thickened,  as  if  it  had  been  lightly 
prirkc<l  by  a  pin,  or  a  fine  powtler  had  been  strewn  over  it.  The  disease 
shows  very  little  tendency  to  ulceration  or  to  purulent  necrosis,  unless  it  has 
been  ver\'  injudiciously  treated  by  caustics  or  strong  astringent  collyria. 
But  the  whole  surface  of  the  cornea  may  be  swollen  and  become  somewhat 
prominenl,  yielding  here  and  there  to  the  intra-oculnr  pressure  and  bulging 
ibrward.  Generally  these  prominences  disappear  with  infiltration,  but  if 
they  have  been  considerable,  they  may  leave  behind  some  impairment  of  the 
true  curvature  of  the  cornea.  The  amount  of  inflammation  and  ciliary 
irritation  vary  very  much.  Sometimes,  there  is  very  considenible  and  ob- 
y  persistent  photo|)hobia,  together  with  iachrynmtion  and  a  certain 
of  ciliary  neuralgia.     In  other  cases,  these  svuiptoms  never  assume 
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any  ])artipular  prominence.  The  sight  is  always  greatly  impiiired,  so  that 
the  piitient  ciiii  hardly  see  a  hanil  moving,  which  is  due  to  the  diffuse  ch«.N 
acter  of  the  opacity,  tor  it  is  iis  if  he  were  looking  through  a  piece  of  ^roiand 
glass.  If  both  eyes  become  ntfected, which  is  generally  the  caaCi  the  effect  of 
this  tottd  loss  of  sight  in  most  depressing,  and  demands  the  greatest  con dd en ce 
in  the  surgeon  to  prevent  tlie  patient  from  i?eekiug  other  and  perhaps^  inju- 
dicious advice.  For  the  disease  nmn  a  most  slow  and  protractcil  course?;" 
months  and  months  elapse  bef  >ro  any»  even  slight  improvement  begins  to 
show  itself,  and  during  all  this  tirac  n<>  treatment  appears  of  any  s]>ecial 
service-  We  can  but  let  the  liisease  run  its  course,  and  emieavor  to  guide  it 
ID  itB  piMgress.  It  may  take  from  six  to  eight  weeks  until  it  has  reached  its 
acme ;  the  cornea  being  then,  perhaps,  almost  covered  with  closely  crowded 
bloodvessels,  which  reach  nearly  up  to  its  very  centre,  where  is  seen  a  thick 
yellow  infiltration.  The  red  appearance  of  the  cornea  is  often  increascil  by 
small  extravasations  of  bltMxl,  caime<l  by  the  giving  way  of  some  vessels. 
The  diseaj*e  may  now  remain  .Htatittnary  fur  a  few  weeks,  and  then  the  j>ro- 
C€8S  of  repanition  sets  in.  The  viiscnlarity  diminishes;  the  vessels  are  less 
closely  arranged  at  the  edge  tjf  the  cornea^  and  show  more  or  less  consider* 
able  gaps  between  them  ;  and  the  infiltrution  becomes  thinner  and  lighter  in 
coior,  gradually  disappearing  more  and  more  from  the  periphery  towards 
the  centre,  which  is  the  last  to  clear  up. 

The  prognfms  of  the  disease  is,  on  the  whole,  favorable,  for,  although  i 
runs  a  most  protracted  course,  which  may  extend  over  many  mouths,  and 
although  the  opacity  of  the  cornea  may  be  so  dense  as  to  prevent  the  patient 
from  even  counting  lingers,  there  is  no  tenfiency  to  ulceration  of  the  c-omea, 
and  the  opacity  gnKlually  disappears  until  there  is  final ly  perhaps  only  a 
slight  cloudiness  left.  Both  eyes  are  generally  affected,  and  this  renders  the 
disease  of  course  the  more  hariissing  and  alarming  to  the  patient,  who  may 
thus  remain  for  many  weeks  aliiiust  totally  blind.  Iritis  is  a  frequent  ac- 
companiment of  the  inflammation  of  the  cornea^  and  may  be  quite  unsus- 
pected during  the  progress  of  the  case,  as  the  iris  is  hidden  from  view  by  the 
opacity  of  the  cornea;  anfl  it  is  only  when  the  latter  becomes  clearer  that 
the  iris  is  found  somewhat  discolored,  and  the  pupil  irregular  and  adherent. 
But  a  still  graver  and  more  dangerous  complication  is  inflammation  of  the 
ciliary  body,  which  is  aspecially  apt  to  occur  if  the  case  has  been  iojudi- 
ciously  treated,  and  caustic  or  strong  astringent  collyria  have  been  applied. 
We  must  suspect  this  complication,  if  the  syniptoms  of  inflammatory  irrita- 
tion are  greatly  increased  in  intensity,  if  the  vascularity,  photophobia,  lachry- 
mation,  and  ciliary  neuralgia  are  severe,  if  the  sight  is  rapidly  diminished, 
and  the  field  of  vision  markedly  contracted,  and  if  the  eye  at  the  region  of 
the  ciliary  bo«ly  is  extremely  sensitive  to  the  touch. 

Difl'usc  keratitis  is  especially  af)t  to  occur  between  the  ages  of  five  and 
twenty,  but  it  may  be  met  with  up  to  thiriy-tive  or  forty.  It  generally 
occurs  in  persons  in  a  feeble,  delicato  i*tate  of  health,  which  may  be  due  to 
numerous  causes,  such  as  want  and  privation,  very  hard  and  fatiguing  work, 
more  especially  in  a  confined  and  vitiated  atmosphere;  and  it  is  oflen  met 
with  in  peraoo^  affected  with  a  scrofulous  diathesis,  or  with  in herite<l  syphilis. 
I  cannot  at  all  agree  with  the  view  that  diffuse  keratitis  is  always  due  ta  in- 
herited syphilis,  for  although  I  have  often  seen  it  associated  with  the  latter, 
yet  in  many  cases  not  the  slightest  trace  of  a  syphilitic  taint  could  be  ascer- 
tained, and  there  was  a  marked  and  coTnplete  absence  of  the  peculiar 
syphilitic  features  and  the  notched  teeth.  Indeed,  I  think  that  we  are  often 
too  apt  hastily  to  jump  to  the  conchidion  that  hereditary  syphilis  exists,  when 
on  a  more  careful  and  searching  examination  into  some  of  these  histories,  it 
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imd  that  the  miscarriages,  early  deaths  of  children,  etc,  were  due 
l4j  I  imtuml  onuses,  and  qiiite  iixlependent  of  suiy  syphilitic  taint.     I 

"^  \  of  ruurse,  he  met  with  the  consttintly  recurring  iir^'ijiii*!iit  that  it  h  im- 
tiblc  lf>  get  flt  the  truth  of  the  history,  but  I  ihiak  that  we  are  justified 
ID  givinj!'  the  patient  and  his  parents  the  benefit  of  the  diiuht,  if  no  reliable 
pixxd*  of  the  presence  <>f  inherited  syphilid  can  be  made  out.  For  this  reason, 
1  iiiu«  completely  diwigree  with  th«>8e  authors  who  term  t\m  diseiiae  '*  syphilitic 
keratitis;*'  for,  as  I  have  iilrendy  stated,  it  is  frequently  met  with  in  persons 
ID  whom  not  the  glightc.«?t  trace  of  a  syphilitic  taint  can  be  detected.  Whilst 
eombating  some  of  these  views,  I  must,  however,  seize  this  opportunity  to 
expreae  my  admiration  for  the  very  important  and  interesting  researches  of 
Mr  Jitnathan  Hutchinson,*  into  the  frefjuent  connection  between  inherited 
gyphiliH  and  many  nf  the  diseases  of  the  eye,  a  discovery  which  has  proved 
of  great  importance  and  use  in  the  treatment  of  these  nftections. 

[If  the  keratitiM  occur  in  connection  with  hereditary  syphilis,  the  exietence 
of  lht«  latter  may  generally  be  diagnosticated,  as  pointed  out  by  Mr.  Hutcli- 
]n»>»«  by  certain  pccidiaritiea  presented  hy  the  permnneid  teeth,  especially  by 
the  upper  central  incisors^,  which  are  the  nnjst  reliable  for  purposes  of  diagnosis. 
The  clmnicterislic  malformation  i>f  the  upper  central  incisors  consists  chiefly 
ID  II  dwarfing  of  the  tooth,  which  is  usually  both  narrow  and  short,  and  in 
the  iiirophy  of  its  middle  lobe.  This  atrophy  leaves  a  single  bruad  notch 
(vertical)  in  the  edge  of  the  tooth.  This  notching  is  usually  symmetrical, 
OB  shown  in  Fig.  85.  It  may  vary  much  in  degree  in  different  cases.  Sorae- 
timee  the  teeth  diverge,  and  at  others  they  slant  towards  each  other.  The 
vnded  woodcut,  Fig.  86,  aHi>rds  a  good  illustration  of  the  deformity.  In 
majority  of  cases  the  condition  of  the  teeth  is  sufficient  only  to  excite 


Fig.  86. 


Fig,  86. 


^>idon,  and  not  t*»  decide  the  question,  although  in  a  marked  ease  of  mal- 

ibrmnti*m  Mr.  Hutchinson  stiites  that  he  would  feel  "no  hesitation  in  }m> 
nouncing  the  piisse^sor  of  the  teeth  to  be  the  subject  of  inherited  syphilis, 
even  in  the  absence  of  other  testimuny,"^  In  a  considenible  numln  r  of  cases 
of  hereditary  syphilis*  the  teeth  show  no  deviation  whatever  from  the  normal 
standard,  and  in  such  the  diagnosis  must  be  guided  by  other  and  well>known 
synQptoms. — H.] 

[The  interstitial  keratitis,  which  is  one  of  the  symptoms  of  congenital 
ttpbili^,  in  association  with  the  notched  incisor  teeth,  is  almost  always  sym* 
ttteiHcal.  and  usually  occurs  between  the  ages  of  six  and  fifteen,  sometimes 

early  as  two  or  three  vears,  and  very  rai-elv  as  late  as  twentv-tive  or 

ir.  Brudenell  Carter  points  out  that  the  absence  of  syphilis  in  the  parents 
l<>e»  not  neee^arily  |>rec!ude  its  existence  in  children,  as  the  taint  may  have 
Iwrn  introduced  by  vaccination."* 

In  f  he  (reattntytt  of  this  disease,  we  must  be  chiefly  contented  with  guarding 
:Tist  all  noxious  influences,  such  as  bright  light,  wind,  draughts,  etc,| 
:1  inleav<»r  to  prevent  the  inflammatory  symptoms  from  gaining  an 

QBdae  prominence.     Unfortunately,  ^e  do  not  at  present  know  of  any  means 

*  Viii€  Mr,  Hutchinson's  adniirnblc  work,  **  Syphilitic  Piseufes  of  tho  Kye  ond  Eur.** 
>  lUvDald**  *'  System  of  Medicine,"  vol.  i.  pa*g©317.  »  ''  Luncet,"  1868;   1,  706. 


240 


DISEASES    OF    THE    CORNEA 


of  checking  the  progress  and  development  of  the  disease,  or  of  curtailing  it« 
protracted  course.  The  use  of  caustics  or  astringent  collyria  must  be  raost 
carefully  avoided,  as  they  only  tend  to  increase  the  inflararaatory  irritation 
and  to  produce  complicatinn?,  such  m  ulcers  of  the  cornea,  or  iDflamraation 
of  tlie  iri.^  or  ciliary  body.  At  the  outset,  atropine  sahould  always  be  applied, 
althuugh  wlieo  the  cornea  boconies  diffusely  cliMided,  it  is  but  of  little  use, 
as  it  is  not  absorbed,  and  it  is  apt  to  increase  the  inflaintnatiou  if  it  be  too 
long  continued.  But  wheu  the  cornea  begins  to  clear,  atro)>ine  or  the  bella* 
donna  collyriuni  should  be  again  applied.  Local  depletion  and  very  anti- 
phlogistic treatment  are  not  well  borne,  on  account  of  the  weakly  an<l  feeble 
health  of  the  patient.  Moreover,  they  tend  to  impede  the  fortnation  of 
bloodvessels  on  the  cornea,  and  to  protract  the  course  of  the  disease.  But  If 
symptoms  of  cyclitis  make  their  appearance^  leeches  should  be  applied  to  tlie 
temple,  and  paracentesis  should  be  peribrmed;  and  if  the  sight  deteriorates 
greatly,  the  field  becomes  contracted,  and  especially  it'  the  intra-ocular 
tension  increases,  an  iridectomy  should  be  made  at  once.  Wheu  the  cornea 
is  beginning  to  clear  up,  the  absorption  of  the  morbid  prmiucts  may  be 
hastened  by  applyiug  slight  irdUints.  The  best  to  commence  with  is  the 
insufflation  of  calomel,  which  should  be  employed  once  daily.  If  the  eye 
l>ears  this  well,  without  becoming  ifw  much  irritated,  the  yellow  precipitate 
ointment  should  be  substituted  for  it.  At  first,  I  generally  employ  it  of 
about  the  strength  of  two  grains  to  the  drachm ,  and  use  but  a  very  small 
quantity.  If  it  excites  nuich  irritation,  I  apjdy  a  still  weaker  ointment,  or 
poetp<*ne  its  use  for  a  few  days.  1  have  found  it  by  far  the  besst  remedy  for 
accelerating  the  absorption  of  opacities  of  the  cornea.  A  collyrium  of  iodide 
of  potassium  (gr.  ij  ad  f^j)  is  also  serviceable  for  this  purpose.  In  very 
obstinate  cases  of  difibse  keratitis,  I  have  also  occasionally  found  much 
benefit  from  the  application  of  a  seton  to  the  temple,  Hasner  has  practised 
paracentesis. 

[Massage  of  the  eye  is  a  remedial  measure  worth  trying  in  this  form  of 
keratitis.  It  is  an  easy  procedure,  the  motiun  is  rapid  and  painless,  and  is 
useful  in  all  varietiea  of  chronic  corneal  affections.  It  is  sometimea  well  to 
associate  with  the  massage  the  use  of  the  ointment  of  the  yellow  oxide  of 
mercury. — B.] 

In  some  cases,  iridectomy  proves  beneficial  not  only  in  accelerating  the 
cure,  but  also  in  the  early  sUige  sometimes  arre^sting  the  progress  of  the  dis- 
ease. ^Ir.  Pridgiu  Teale  informs  me  that  he  has  practised  it  w^ith  success  in 
cases  in  which  the  progress  of  the  disease  was  rapid  and  unchecked  by  other 
remedies,  and  in  which  there  had  been  a  diminution  of  the  eye  tension  before 
the  operation. 

It  is  of  great  importance  to  attend  to  the  general  health  of  the  patients,  as 
they  are  as  a  rule  of  a  feeble,  cachectic  habit.  Tonics,  especially  the  syrup 
of  the  iodide  of  ir<m,  quinine,  or  the  citrate  of  quinine  and  steeU  should  be 
administered.  Cod-liver  oil,  with  or  without  quinine  or  steel,  is  also  of  much 
benefit.  11'  a  syphilitic  taint  is  suspected,  the  iodide  and  bromide  of  potassium 
in  combination  with  the  bichloride  of  mercury  and  cinchona,  may  be  given 
with  much  advantage.  [The^e  cases  of  congenital  syphilis  are  very  apt  in 
children  to  be  coinplicated  with  struma,  and  hence  all  preparations  of  mer- 
cury must  be  administered  with  extreme  caution, — B.}  The  diet  should  be 
nnlritious  and  easily  digestible.  Meat  may  be  allowed  two  or  three  limes 
daily,  and  wine  and  malt  liquor  may  be  freely  admioistered.  In  fact,  every- 
thing should  be  done  to  strengthen  the  patient.  In  hospital  practice,  I  have 
otlen  been  obliged  to  take  such  patientB  into  the  house  for  mnny  months,  in 
ordrr  fhnt  they  might  have  more  attention,  and  a  more  generous  diet  tha» 
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would  linvc:*  obtained  at  home.  When  t!ie  ticute  stage  is  past,  aod  the 
is  beginning  to  clear*  the  patient  should,  if  possible,  be  sent  intu  the 
eouolrf*  or,  still  better,  to  the  seftsi<le,  and  enjoy  a  grejit  deal  of  out-of-door 
exercise.  The  obstinate  photophobia  and  chronic  irritability  of  the  eye, 
which  often  prove  so  troublesome,  yield  sometimes  most  rapidly  to  change 
of  air. 

[Tlat  foraentation&  frequently  repeated  and  kept  up  for  a  long  time,  with 
th«  ifiterrupted  use  of  atropine^  are  two  extremely  useful  agents  in  treating 
ibid  di^€*aj§e. — B.] 

2.  Ijj  the  tmi-mseuiar  diffuse  keratUu,  we  notice  that  a  small  cloud  appears 

In   the   cfutre   ot  the   cornea,   unaccom|mrded   by   any   but   the  slightest 

IS  of  irritation,  and  there  is  only  a  very  faint  rosy  injection  around 

tea,  but  not  extending  on  to  it.    In  the  course  often  or  fourteen  days, 

opacity  extends  over  the  whole  surface  of  the  corneB,  giving  it  the 

mce  of  ground  gla^s,  or  of  a  mirror  that  has  been  lightly  breathed 

The  symptoms  of  irritation,  especially  the  photophobia,  may  now 

somewhat,  but  the  vascularity  remains  slight.     The  vessels  never 

m%e  very  numerous  or  closely  crowded  together,  as  is  the  case  in   the 

iliir  form;  but  individual  vessels  struggle  on  towards  the  infiltration, 

do   not  terminate  uniformly  in  a  defined   line.    The  opacity  gradu- 

brcomce  somewhat  more  dense  ami  yellow  towards  the  centre^  and  then, 

a  time,  clears  up  at  the  periphery^  and  the  infiltration  slowly  disap- 

in  a  centripetal  direction.     The  course  of  this  form  is  also  extremely 

pfotracted,  and  many  months  may  elapse  before  the  cornea  regains  its  trans- 

1  The  progaoeis  is  still  more  favorable  than  in  the  vascular  form, 

>   is  far  leas  tendency  to  complications  with  iuQammation  of  the  iris 

tjf  t:iii:iry  b(»dy,  or  to  ulceration  of  the  cornea;  although  the  latter  may  be 

prtidnr^^i  if  strong  caustics  or  astringents  be  employed. 
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-  are  the  same  as  in  the  vascular  form.     If  there  is  any  marked 
f  the  eye,  this  sliould  be  treated  by  atropine,  cold  compresses, 
:  ,  t'tc.     In  the  majority  of  the  cases  the  progress  of  the  affection  Ian- 
-  nod  becomes  torpid,  and  there  is  a  complete  absence  of  all  symptoms 
'  1  jjiuitory  irritation.     In  such,  it  is  advisable  to  apply  a  slight  irri- 
ui:ii->.:  especially  the  yellow  oxide  of  mercury  ointment,  every  day  for  a 
dnys.     This  will  excite  a  little  irritation,  the  central  portion  of  the  infil- 
»ti  will  become  somewhat  more  thick  and  yellow,  and  the  progress  of  the 
will  be  accelerated.     It  has  often  been  noticed  that  a  certain  amount 
mjnnctivitis  is  very  favorable.    Thus,  if  the  patient  suffering  from  this 
,form  of   keratitis,  by  accident,  contracts  catarrhal  conjunctivitis,  the  pro- 
*'    tion  of  the  cornea  will  bo  greatly  hastened,  and  an  infil- 
'  in  a  fcAV  weeks,  which  would  otherwise  have  taken  many 
-it  had  become  abeorbed.     This  fact  led  Von  Graefe  to  employ 
rj  nations  in  these  oaaes,  iu  order  to  excite  a  certain  degree  ol  in- 

uatory  swelling  of  the  conjunctiva.     They  are  indicated  if  the  vascn- 
and  irritation  are  but  very  slight,  and  the  progress;!!  of  the  disease 
^mely  protracted  and  sluggish.     They  must  be  employe^d  with  care  and 
liiiAptiction,  so  that  they  may  not  excite  too  much  intlamraation  of  the 
inctiva,  which  would  retard  instead  of  hastening  the  absorption  of  the 
liration,  and  perhaps  leave  it  incomplete. 
[There  is  a  peculiar  variety  of  keratitis  known  as  *•  band*sbaped  "  keratitis, 
-  '  :->io8  the  region  or  the  centre  of  the  cornea,  the  rest  of  the  cornea 

fly  transparent.     The  opacity  begins  on  the  nasal  and  temporal 
Mide^^  ana  iilowly  advances  towards  the  centre.     The  opacity  is  dull,  and  itfl 
baa  a  rtippled  appearance.     The  pericorneal  injection  may  be  very 
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sHglit,  and  the  progress  of  the  diseaee  very  slow.     Ailer  a  vjiryiiig  lengt 
time  other  syniptoma  of  a  deeper  trouble  are  developed,  mainly  of  ti  gin 
comatoiis  nature.     Tfie  treiitment  consists  in  doing  an  iridectonjy  as  early 
possible  in  the  progress  of  the  intlammation.     GalezOTn'ski  describes  a  ca 
careous  degeneratinu  of  the  corneal  epithelium,  at?  developing  very  slowly, 
and  states  that  the  patient  does  not  completely  recover  his  vision  until  afi 
live,  six,  and  even  eight  years  have  elapsed.     It  is  generally  idiopathic  am 
presents  no  com  plications  in  other  f)arts  of  the  eye.     When  theee  opnqu 
epithelial  pellicles  are  removed  and  examined  microecopicallytthey  are  found- 
filled  with  small  granules  preSRcd  closely  together,  so  a^  to  hide  the  outliD 
of  the  cells.     They  are  hard,  and  resist  compression;  spherical,  vellow,  an* 
highly  refracting.     They  are  iusokibJe  in  ether  and  chloroform,  liut  are  di 
solved  by  hydrochl(*ric  acid.     The  deep  layer  of  epithelium  is  almost  alwa 
unaltered.     Galezowski  regards  the  disease  as  a  calcareous  keratitis,  the  rtsul 
of  a  f)artictihir  diathetic   influence.     He  employs  dilute  hydrochloric  aci 
in  the  treatment  of  the  a  tie  ct  ion,  and  says  that  ^^vhen  this  opaque  e  pi  the 
lium  has  once  been  removed,  there  is  no  reproduction  of  it-     (bee  "  Rtjcueii 
d^ophthalmologie,"  June,  188L) 

Hocquard  speaks  of  two  varieties  of  epithelial  patches  upnn  the  eoraea, 
which  he  calls  hyperplastic  and  enmlsioned.  In  Ixjth  there  is  found  beneath 
the  white  substance,  removed  by  Bcratching,  a  slight,  superficial  ulceration, 
scarcely  more  than  an  emsion.  toward  which  are  seen  converging  some  conjuno^i 
tiva!  vessels.  Two  conditions  must  exist,  supplementing  each  other,  befo 
these  epithelial  patches  can  be  developed  :  1st,  a  m<xlification  of  the  anteno 
layers  of  the  cornea;  2d,  a  slight  irritation  long  continued,  acting  upon  the 
Burface  of  the  transparent  membrane  thus  transformed.  He  recommends 
daily  scraping  of  the  patch,  Jbiluwed  by  brushing  the  ulcerated  corneal  sur- 
face with  a  brush  soaked  in  ether,  (See  "  Archives  d'Ophthalmologie,*" 
Sept-Oct,  1881.)— B.] 


7.— OPACITIES  OF  THE  CORNEA 


Thaie  vary  much  in  situation,  extent,  and  thickness.     If  they  are  quite 

[i^riicial  and  thin,  looking  like  a  faint,  grayish-blue  chiud,  they  are  termed 
lenulie.  If  the  opacity  is  uf  a  denser,  white,  pearly,  tendinous  character, 
and  situated  more  deeply  in  the  substance  of  the  cornea,  it  is  called  an 
albugo  or  leuconui. 

A  temporary  diffuse  opacity  of  the  cornea  may  be  produced  by  sudden 
increase  of  the  iotra-ocular  pressure,  as  in  certain  forms  of  glaucoma,  etc 
This  opacity  is  probably  due  in  part  to  a  disphicement  of  some  of  the  comeftl 
elements,  and  also,  perhaps,  to  a  disturbance  of  the  nutrition  of  the  coraea 
from  the  compression  of  the  nerves. 

We  meet  with  a  very  superficial  opacity  of  the  cornea,  which  is  due  to 
changes  in  the  epithelial  layer.  Here  and  there  the  epithelial  cells  become 
thickened,  aggregat<?d  together,  and  opaque,  their  contents  having  perham 
undergone  fatty  degeneration.  These  opacities  are  of  a  faint  gray,  or  bluish- 
gray  color,  with  an  irregular  margin.  In  their  centre,  the  reflection  of  an 
object,  for  instance  the  bai-s  of  a  window,  will  be  found  indistinct,  or  mord 
or  less  distorted*  Generally,  the  opacities  are  easily  observable.  They  may, 
however,  be  so  slight  as  to  escape  detection,  except  with  the  oblique  illumi* 
nation,  when  they  become  very  evident  They  are  chiefly  met  with  a^  the 
result  of  the  superficial  forms  of  keratitis,  especially  pannus  due  to  distichi- 
asis  or  granular  lids,  and  also  of  the  8m>erficial  ulcers  of  the  cornea. 


th 

be'^ 


4 


PACITIES     OF    THE    CO 


243 


Aflor  Dalrjmpltf.] 


The  deeper  opacities,  which  are  situated  in  the  substance  of  the  cofDea 
ilaelf,  may  l>e  confined  to  a  certain  portion  of  it  (partial  leucoma)  [Fig.  87], 
w  extend  over  its  whole  surface  (total  leucoma).  The  cloudineaa  may  either 
be  of  a  unitbrm  grayish-blue,  or  grayish-white  color,  or  may  be  made  up  of 
several  opaque,  white  patches  or  spots  of  varying  extent  and  shape.  The 
outline  of  these  op»acities  is  irregular  and  not  sharply  defined,  being  shaded 
^adualiy  off  into  the  normally  transparent  cornea.  Their  thickness  and 
color  also  vary  much,  from  a  grayish- 

h\ae  to  a  yellowish-white  and  densely  [Fig  87. 

iue  tint.  The  epitlielial  layer  is 
irregular  and  punctated,  as  if  a 
"ftue  powder  had  been  dusted  over  it» 
■nd  ihLt  clauses  a  distortitm  of  the  re- 
flected image.  Or,  again,  the  opaci- 
ties may  look  like  little  opa(|ue,  chalky 
nodules  strewn  about  on  diifereut  i»or- 
laotks  of  liie  cornea  (generally  near  its 
iurface  I,  and  are  the  remains  of  phlyc- 
teoulse. 

Fine  punctate  opacities  are  also  met 

I  with  on  the  posterior  surface  of  the 
cornea.  They  are  generally  arranged 
In  the  form  of  a  pyramid,  with  its  base  downwards^  and  are  chiefly  due  to  a 
precipitation  of  lymph  on  the  posterior  wall  of  the  cornea,  but  also  perhaps 
to  inflammatory  changers  in  the  posterior  epithelial  layer.  These  peculiar 
opacities  are  observed  in  serous  iritis  (sometimes  termed  aquo- capsulitis, 
keratitis  punctata,  etc.),  and  also  in  inflammations  of  the  deeper  tunics  of 
the  pvpball,  and  in  sympathetic  ophthalmia.  In  the  latter  cases,  similar 
]  ■>'■  opacities  may  also  occur  on  the  anterior  surface  of  the  cornea. 

Terent  opacities  which  we  have  mcDtioned  are  chiefly  due  to  inttara- 
mAiiity  changes  in  the  corneal   and   epithelial  cells,  and  are  capable  of 
ttlldergoing  aJraoet  complete  absorption,  so  that  they  may  hardly  leave  a 
trace  behind  them.     It  is  necessary  to  distinguish  from  them  another  form 
^^of  opacity,  which  is  dependent  upon  permanent  change,  often  of  a  tendinous 
^■or  cicatricial  nature,  and  hence  does  not  undergo  absorption,  but  remains 
^'indelible.     These  opacities  are  more  regular  and  sharply  defined  in  their 
outline,  and  have  a  more  uniform,  teuilinous,  glistening-white  or  chalky 
Lppearauce,  having,  perhaps,  a  deposit  of  fatty  or  earthy  matter  in  the 
iotix'*     The  epithelial  layer  is  emooth  and  not  irregular.     These  cicatrices 
rary   in  extent  and  8hai>e,  in  accordance  with  the  size  and  depth  of  the 
>ngiiial   ulcer;  they  do  not,  however,  correspond  exactly  to  it,  because  a 
lioD  of  the  latter  is  very  frequently  filled  up  by  transparent  coroeal 
.    These  cicatricial  opacities  occur  very  frequently  in  combination  with 
due  to  inflammatory  changes,  so  that  we  have  the  two  forms  existing 
togetherr    The  cicatrix^  instead  of  being  sharply  defined,  is  then  aurrouuded 
by  a  more  or  less  wide,  opaque  areola  of  iooammatory  infiltration.     The 
flatter  may  in  time  become  completely  absorbed  and  transparent,  and  leave 
m\y  the  cicatricial  opacity,  which  will,  of  course,  be  now  considerably  less 
Ln  the  original  leucoma. 

of  {perforating  ulcers  of  the  cornea,  accompanied  with  anterior 

the  cicatrix  to  which  the  ins  remains  attached  is  termed  teueoma 

idharent.     If  it  be  situated  near  the  centre  of  the  cornea,  a  portion  of  the 

mtpil  will  be  included  in  it,  lea\nng,  perhaps,  the  other  part  of  the  pupil 

me,  aod  opposite  a  transparent  portion  of  the  cornea. 
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A  peculiar  superficial  opacity  of  the  eoruea  is  sometimoe  met  with.  whi< 
is  due  to  calcareoua  rlepoaite  (consisting  of  phospliate  and  carbonate  nf  lima] 
in  the  anterior  elastic  lamina.     These  upacitiefi  are  of  a  mottled  browtiii 
hue,  with  an  indistinct  margin,  which  ehadea  off,  more  or  less  abruptly 
into  the  healthy  cornea.     Their  course  is  very  protracted,  and  they  are  a| 
eimultaneiaisly  to  affect  both  eyes.    Two  very  interesting  eases  of  thie  pecuHi 
opacity,  which  occurred  about  the  same  time,  have  been  described  by  Mr^ 
Dixon*  and   Mr.  Bowman/     In  each  of  these  cases,  a  portion  of  the  opacity^ 
opposite  the  pupil  was  scraped  oft' with  a  scalpel,  and  was  found  to  consist  of 
hard  gritty  matter,  situated  just  beneath  the  epithelium.     The  result  of  the 
operation  upon  the  sight  was  excellent.     Sometimes  earthy  or  metallic  in- 
crustations are  formed  upon  the  cornea,  and  give  rise  to  peculiar  opaque  oi 
chalky-looking  specks.     This  occasionally  occun^  from  the  contact  of  quick- 
lime or  the  deposits  formed  from  lead  lotion  in  cases  of  ulcere  or  abra^iona 
of  the  cornea.     Here  I  must  again  warn  the  reader  against  the  use  of  col- 
lyria  containing  lead  in  cases  of  ulcer  of  the  cornea  or  even  abrasion  of  the 
corneal  epithelium,  for  the  precipitation  of  the  lead  gives  rise  to  a  very 
marked  white  stain,  which  produces  great  impairment  of  sight  if  it  be  ait-  ■ 
uated  in  the  centre  of  the  cornea.  ■ 

The  pr&fffiosU  in  eases  of  opacity  of  the  cornea  will  depend  very  much 
upon  the  age  and  constitution  of  the  patient,  and  upon  the  duration,  extent, 
situation,  and  nature  of  the  opacity.  Thus,  in  children  and  young  persona 
in  good  health,  opacities,  the  result  even  of  extensive  keratitis  or  deep  ulcers, 
may  in  time  disappear  almost  completely,  without  leaving,  perhaps,  any 
trace  behind.  I  have  already  stated  that  this  may  even  occur  in  small  per- 
forating ulcers,  which  have  given  rise  to  central  capsular  cataract.  With 
regard  to  the  opacities  due  to  inflammatory  changes  in  the  corneal  tissue,  it 
may  be  laid  down  as  a  general  rule  that  the  more  recent,  superficial,  and 
limited  such  opacities  are,  the  more  rapidly  and  completely  do  they  disappear. 
By  the  application  of  irritants  to  the  eye,  we  may  greatly  assist  in  removing 
the  cloudiness  due  to  inflammatory  ciianges  in  the  corneal  and  epithelial 
cells.  AYe  thus  excite  hyperiemia  of  the  part:9,  increase  the  interchange  of 
material,  and  accelerate  and  stimulate  the  i)rocess  of  abs'jrption.  When  the 
opacities  are  due  to  permanent  cic^itricial  changes,  these  applications  are  of 
no  avail,  and  we  must  then  have  recourse  to  other  remedies  if  the  opacity 
causes  any  impairment  of  vision.  If  the  opacity  is  dense  and  situated  ia 
or  very  near  the  centre  of  the  cornea,  the  sight  may  be  very  considerably 
affected,  as  it  will  more  or  le&s  cover  the  pupil.  But  even  slighter  opacities 
may  somewhat  impair  and  confuse  the  vision,  by  the  diffusion  and  irregular 
refraction  of  the  rays  of  light  which  they  produce.  But,  apart  from  this 
effect  upon  the  sight,  these  opacities  may  give  rise  to  other  complications. 
Thus,  on  account  of  the  intlistinctness  of  the  retinal  region  produced  by  the 
cloudy  state  of  the  cornea,  the  patient  will  bring  small  objects  (as  in  reading, 
sewing,  etc.)  very  close  to  the  eye,  in  order  to  gain  a  larger  and  more  distinct 
image.  But  this  constant  accommodation  for  a  very  near  point,  ailer  a  time 
causes  the  lens  to  forfeit  some  of  its  elasticity,  so  that  it  cannot  resume  its 
original  form,  and  the  accommodation  cannot  relax  itself  completely  when 
the  eye  is  looking  at  distant  objects.  The  tens  remains  too  convex,  and  the 
eye  has  become  myopic.  The  myopia  may  be  also  in  part  due  to  a  change 
in  the  shape  of  the  eyeball,  produced  by  constant  and  1  on  g- con  tinned  ao- 
eommodation  for  near  objects  (vide  article  "Myopia*'),  Opacities  of  the 
cornea  may  also  give  rise  to  oscillation  of  the  eyeballs,  and  to  strabismus. 


*  '*  Diseiuies  of  the  Eye,"  8d  edition,  p,  114. 

•  '»  Lectures  on  the  Parts  coactsmed  in  tlie  Operations  on  tbe  Eye,"  etc.,  pp.  38,  117, 
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Jliciiirii€nible  local  reniediea  have  been  recommended  for  the  dispersion  of 

titios  of  the  cornea.     From  amongst  these  we  may  select  the  folhjwing 

the  most  trustworthy  and  efficacious:     The  insLifliation  of  calomel,  the 

me  of  the   red  or  yellow  oxide  of  mercury  ointment,  collyria  of  itKJide 

of  polasstimi,  vinum  opii,  nitrate  of   silver,   sulphate  of  copper,  and  the 

•ulphafe  of  soda.    A  small  quantity  of  the  latter  may  be  dusted  into  the  eye, 

or  it  may  be  used  as  a  collyriura,  about  one  or  two  grains  to  a  fluidounce 

ttf  water.     Together  with  the  use  of  any  of  these  agents,  atropine  should  be 

»ppliid.  m  it  diminishes  the  intra- vascular  pressure,  and  thus  facilitates  the 

itilendmnge  of  material  and  the  process  of  absorption.     I  have  generally 

found  it  best,  first  to  dust  in  calomel  for  n  few  days  in  order  to  see  how^  the 

eye  h^nn  this,  and  then,  if  it  does  not  excite  t<vo  much  irritation,  to  employ 

|a  stronger  irritant,  e«!»pecially  the  red  or  yellow  oxide  of  niercury  ointment 

At  first  its  strength  should  not,  I  think,  exceed  one  or  two  grains  to  the 

dmchin  of  lard.    A  little  portion,  ah«jut  the  size  of  a  couple  of  pins^  heads, 

[thou Id  be  placed  on  the  iu^ide  of  the  lower  eyelid,  by  meauiitif  a  probe,  ami 

[the  lids  should  then  be  rubbed  over  tlie  cornea,  m  that  the  ointment  uuiy 

well  in  contact  with  it.     If  th<^  yellow  precipitate  ointment  be  uned  of 

l^r  strength  than  that  mentioned  above,  it  should  be  removed  after  a  few 

iteflp  otherwise  it  will  produce  too  much  irritation.     If  it  is  found  that 

oiDtruent  excites  a  great  deal  of  irritation,  redness,  and  pain,  a  sujallcr 

[uantity,  or  a  weaker  preparation  should  be  used,  or  the  calomel  should 

igain   bi»  subettitnted  for  a  few  days.     Generally,  it  is  better  if  the  surgeon 

n  himj»elf  apoly  these  remedies,  as  he  is  then  able  to  watch  their  action 

the  eye;  but  if  the  proper  mode  of  using  the  calomel  or  the  ointment 

explained  and  shown  to  the  patient,  I  have  found  no  difficulty  in  getting 

rt?medies  appliefl  by  the  patient  himself,  or  his  friends.     But  if  I  do 

BOi  apply  the  ointment  myselt,  I  never  prescribe  it  stronger  than  gr.  j-ij 

j ;  ji^  the  stronger  preparation  j*emnres  to  be  removed  from  the  con- 

vxi  after  two  or  three  minuteg.     I  hiwe.  also  found  advantage  from  the 

lication  of  ivKJide  of  potassium,  cither  in  a  collyrium  or  mixed  with  the 

precipitate,  in  the  following  proportion:  Potass,  iod id.  gr.  j,  Hydmr. 

Iff,  jj,  Adipis  3J-oU'     The  instillation  of  a  little  vinum  (»pii  aLso 

^ry  useful.     Nitrate  of  silver  or  sulphate  of  copper  is  only  indicated 

whcrD  there  is  any  intiammatory  swelling  <d' the  conjunctiva,  accomoanied  by 

MMse  iDUco*purulent  discharge.     Aller  any  of  tliese  remedies  have  been  used 

lor  Bome  length  of  time,  they  should  be  exchanged  for  some  other  agent,  as  the 

1^*^  • o'^tomed  Ui  them,  and  they  appear  temporarily  to  lose  their  ettecL 
was  formerly  in  vogue  for  the  cure  of  opacities  of  the  cornea. 
[i<>\\,  iiowever,  fallen  into  disuse, 
Kothuuind,'  of  Munich,  has  strongly  recommended  the  subconjunctival 
of  tepid  salt  and  w^ater  in  cases  of  dense  noii -vascular  opacities, 
otlen  remain  after  diffuse  keratitis.  The  strengtli  of  his  solution 
IVom  a  scruple  to  a  drachm  of  salt  to  a  fluidounce  of  water. 
[M.  Dc  Weeker  has  recently  advocated  the  method  of  tattooing  for  the  re- 
loval  of  the  cosmetic  defect  produced  by  dense  leucomata.  The  operation, 
fhivh,  as  a  rule,  causes  very  little  pain  or  irritation,  is  best  performed  with 
imbt;r  of  the  finest  needles  firmly  bounds  with  the  points  on  a  level, 
id  ft  handle,  such  as  a  penholder.  The  substance  which  De  Wecker 
rmniends  for  tinting  is  India  ink ;  Mr.  Taylor  has  also  employed*  with 

*  *<Klinifehe  MonaUMatter  f,  Augcnhc-ilkundfi,'*  18(16,  p,  Irtl, 

r"  Arrhivft*  of  Oplithttlmi»log^y  imd  Otology,"  vol.  ii.,  iiJo.  2,  p.  224, 
♦•  Americttti  Jourtiul  of  the  Mtxlical  Scioncijsi,  * '  Octt:»ber,  1872,  p.  501. —  H.] 
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advantage  eepia,  ultramarine,  and  other  colors,  and,  wheo  an  immediate 
deeply  colored  eflect  has  been  desired,  a  combination  of  lampblack  witk 
India  ink,  and  a  solution  of  nitrate  of  silver.     The  needles  arc  dipfied  int 
the  pigment  golution,  which  shouhl  be  made  a^  thick  as  poasihle,  and,  ih 
eye  being  steadied,  the  sufierficial  layers  of  the  cicatrix  are  rapidly  punciu 
ID  ao  oblique  direction,  and  layers  of  the  solution  applied  jufsl  as  in  Uj 
ordinary  tattooing* — H.] 

[A  better  method  is  to  use  a  single  gr<K)ved  needle^  rub  up  the  India  ink  to 
a  thick  solution,  and  cover  the  leucomatous  spot  thickly  with  it;  then  fill  the 
groove  in  the  needle  with  the  pigment,  and  puncture  the  cornea  obliquely 
m  various  directions,  Tbis  takes  more  time  than  the  other  method,  but  the 
work  is  better  done.  The  puncture  of  any  bloodvessel  is  of  course  a  great 
disadvaDtiige,  as  the  blood  washes  away  the  pigri)ent.  A  number  of  sittings 
is  necessary  for  the  completion  of  the  operatit)n,  and,  after  a  varying  length 
of  time,  ranging  from  a  year  to  eighteen  mouths,  the  operation  must  be  re- 
peated, as  the  pigment  stain  weanj  away. — B.] 

The  chalky  incrustations,  or  deposits  of  lead  upon  the  cornea,  should  be 
carefully  scraped  off  with  a  cataract  or  sickle-shaped  knife  [Fig.  88].  If 
they  are  extensive,  the  whole  need  not  be  removed,  but  only 
a  portion  sufficiently  large  to  uncover  the  pupih  As  thitfl 
operation  is  sometimes  very  painful,  it  had  better  be  donsH 
under  an  anicsthetic,  especially  in  cliildreo.  Afterwards,  a 
little  olive  oil  or  atropine  should  be  applied  to  the  eye. 

But  if  the  opacity  resists  all  these  remedies,  and  materially 
impairs  the  sight,  we  must  endeavor  to  improve  vision,  either 
perhaps  by  some  optical  arrangement,  or  by  the  formation 
an  artificial  pupil  opposite  a  clear  portion  of  the  corneEu 
For  the  purpose  of  diminishing  the  effect  of  the  diifusion  and 
irregular  refraction  of  the  rays  produced  by  the  cloudineas, 
the  stenopieic  spectacles  will  often  be  found  of  great  uae 
(Bonders),*  They  consist  of  an  oval  metal  plate,  having  a 
small  central  aperture.  Tiie  eflfect  of  this  is  to  permit  only 
the  central  rays,  which  fall  in  the  optic  axis,  to  pass,  whereat 
all  the  peripheral,  ditFused  light  is  excluded.  If  necessary, 
crmvex  or  concave  lenses  may  be  apjilied  behind  the  ap- 
paratus. Although  these  stenopieic  spectacles  often  answer  admirably  for 
any  employment  at  near  objects,  c,  ^.,  reading,  sewing,  engraving,  etc.,  thef^| 
cannot  oe  used  for  walking  about,  as  they  produce  too  great  a  contraction  oT^ 
the  field  of  vision. 

An  artificial   pupil  may  be  made  either  by  means  of  an  iridectomy, 
iridixlesb,  or  iridcncleiais.     If  the  opacity  is  confined  to  the  centre  of  thi 
cornea,  it  will  be  best  to  perform  iridodesis  or  iridencleisis,  for,  by  so  doing, 
can  draw  the  iris  somewhat  forward  opposite  the  opacity,  and  thus  diminish 
the  diffusion   of  light  produced  by  the  latter;  moreover,  the  apex  of  the 
artificial  pupil  will  be  oppmite  the  edge  of  the  lens,  and  will  thus  prevent 
tl  ^'tion  which  would  be  causeii  if  the  periphery  of  the  Ic: 

V  d  by  an  iridectomy.     But  if  the  opacity  is  more  consi 

►  !  t  leave  a  wide  margin  of  clear  cornea,  the  artificial  pupi 

ti  insufficient,  more  especially  with  regard  to  the  amount 

ligiir  aiiihiiti  fi  int(»  the  eye;  and  in  such  cases  it  is  better  to  make  an  iridee- 
tofiiv    wliif'h  should,  however,  be  but  small.     If  the  margin  of  traospareiil 
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.i    I    O.  '  t.  1,  251;  ride  also  Bonder's  *' Anomalies  of  Aocommodfltlon  and  B*- 
•cUiwi  uf  the  Eyp/'  p.  128.     New  Sydcn.  Society. 
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corot'ft  {»  very  narrow*  there  is  always  the  danger  that  the  wound  made  in 

tb«  performance  of  iridectomy  may  produce  a  certain  degree  of  frei^h  opacity 

of  tne  small   portion  of  clear  cornea  near  it,  and  thus  militate  against  the 

benefit  derived  from  the  o[>eration.    In  order  to  ohviate  this  danger,  we  may 

EC  the  artificial  pupil  by  coredialyais,  which  would,  of  coui-se,  produce  no 

idinees  of  the  cornea  oppoijite  to  the  new  pupil,  the  incision  being  made 

ftt  another  portion  of  the  cornea.    An  artificial  popil  should  always  be  made 

opposite  thalj>ortioo  of  the  cornea  which  is  the  moi»t  clear*  and  has  the  truest 

curvature.     The  direction  inwards,  or  slightly  downwards  and  inwards,  is 

by  far  the  best  for  optic4il  purposes,  tor  not  only  does  the  artificial  pupil 

then  corre8|>ond  to  the  visual  line,  but  it  also  a^siiits  better  in  the  binocular 

vUion  (Gemeinschaftlicher  Sehact)  with  the  other  eye.    If  any  anterior  syne- 

i*hiA  exintd,  and  iu  extent  is  but  small,  it  may  be  divided  with  the  point  of 

the  broad  needle  or  iridectomy  knife,  in  the  i)erfornu\nce  of  iridodesis  or 

iridectomy.     If  it  is  of  recent  formation  (as  after  an  iMcised  or  punctured 

id  of  the  cornea),  the  adhesion  is  f>flen  so  slight  that  il  may  easily  be 

:hed  with  a  blunt  hook  or  a  small  spud. 

fAutenrieth  has  propoi^d,  in  cases  of  total  opacity  of  the  cornea,  to  admit 

light  through  an  opening  in  the  sclera;  but  no  practical  results  have  ever 

been  obtained  from  this  method. — B.] 

[A  mode  of  treatment  of  dense  leucomata  has  recently  been  devised  by 
Mr.  Henry  Power,^  of  London,  and  practised  on  the  human  subject  with 
**  promising  results."  It  consists  in  removing  a  portion  of  the  opaque  cornea 
ot  the  patient  with  a  sharp  punch  specially  devised  for  the  purpose,  and  ob- 
Ing,  by  the  same  means,  an  exactly  corresponding  portion  t>f  a  healthy 
ut  fl  corner,  and  transferring  it  to  the  space  in  the  human  eye.  The  lids 
tiien  to  be  fixed  together,  and,  in  a  week,  Mr.  Power  has  found  union  to 
be  complete.     Whether  the  portion  transplanted  will  become  perfectly  clear 

he  I" •  v't,  from  want  of  experience,  say. — H.] 

[  ation  of  "corneal  transplantation"  has  been  perfected  by  Mr. 

WoJi'\  M]  i^xJasgovVj  who  has  had  some  excellent  results.  His  iuatrunients 
|jirt^  a  lance-knife  with  a  stop,  a  broad-grooved  director,  and  a  double-bla<ied 
lltnifv  wliich  fits  into  the  grooves  of  the  director.  A  flap,  broad  at  the  base 
Vnd  converging  towards*  the  cornea,  is  taken  from  the  ocular  conjunctiva  on 
*ii<*h  *ide,  and  di?«<*ct4;d  up  to  the  transition  fold.  Tlii?se  are  turned  over 
»fi  the  cornea  and  removed  in  the  usual  way.  The  lance  is  then  introduced 
le  limbus  so  as  not  to  injure  the  conjuuctival  tlap,  and  pushed  in  as  far 
IV  stop  will  allow.  The  director  is  then  pjij?seil  through  one  of  the 
>j>eiiingH  and  pushed  in  front  of  the  iris  and  lens  out  through  the  opposite 
*  *  The  knife  is  then  j>laced  in  the  grooves,  and  the  corneal  flap  separated 
put  in  tepid  water*  A  similar  conjunctival  and  corneal  nap  is  then 
>vcd  from  the  other  patient;  but  here  the  lance  must  be  used  so  as  not 
iDterfere  with  the  pillars  of  the  iris,  and  it  must  be  rapidly  withdrawn, 
to  prevent  as  much  as  possible  the  escape  of  the  aqueous  humor, 
consequent  falling  forward  oi"  the  iris.  The  transparent  graft  is  then 
in  position,  and  secured  by  stitches  in  the  corners  of  the  conjunc- 
iiri^  flaps,  Wolfe  thinks  the  success  depends  upon  the  graft  being  taken 
^  a  fretshly  enucleated  human  eye,  the  smoothness  of  the  corneal  in- 
IS,  and  the  exactness  of  the  mejisurements  of  the  grat\.  Moreover, 
tn  damag*'  must  be  done  to  the  subjacent  structures,  and  hence  the  whole 
cornea  must  nut  be  removed,  Sellerbeck  has  also  reported  cases  ofjcrated 
Ufioa  in  ibis  way  (see  '*  Medical  Times  and  Gazette,"  Nov*  22,  1879;  "  Ar- 
chiv  fi'ir  Ofihtlmlmologie,"  xxiw  4;. — B*] 

^^  [«  "  Mod.  Tiinf«*  and  Giiz.,"  Au^.  10,  1872.] 
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[The  subject  of  corneal  transplantation  has  been  the  subject  of  investigra- 
tions  by  Ncclsen  and  Angel ucci»  whose  observations  have  been  inadv  upun 
quite  a  number  of  experiments  iijmn  animals.  They  draw  the  following  con- 
clusinus  from  tlieir  own  experience :  In  the  majority  of  cnses  the  transplanted 
portion  of  cornea  partially  sloughs,  while  what  is  left  becomes  inclosed  in 
opaque  cicatricial  tissue.  A  permanent  adhesion,  with  maintenance  of  the 
transj)lanted  ]>iece*  is  possible  only  when  the  latter  i&  nourished  not  only 
from  its  margin,  but  also  from  its  inner  i^urface  by  old  or  newly  formed  sub- 
lacent  tissue.  Thus,  in  a  successful  case  of  transplantation,  there  Hes  upon 
the  inner  or  under  surface  of  the  transplanted  portion  an  opaque  layer, 
which  eventually  so  diminishes  the  transparency  of  the  grail  itself,  that  the 
final  result  is  practically  a  failure.  It  would  also  appear  from  these  experi- 
ments that  an  artificial,  tlat  or  shallow  corneal  wound  may,  without  the 
transplantation  of  a  flap,  be  filled  by  transparent  tissue,  which  probably 
comes  from  the  conjunctiva.  (See  "Klinische  Monatsbliitter  fiir  Augen* 
heilkuude/'  August,  1880.  Also  an  article  by  Zehender  in  the  same  journal 
for  May,  1880.)— B.] 

I  need  hardly  my  that  the  experiments  made  by  Nussbaum  and  others,  to 
cu(  a  hole  in  the  opaque  cornea  and  insert  a  piece  of  glass,  have  completely 
failed. 

8.— ARCUB  SENILIS. 


[Syn.  Gerontoxon.^ — ^B.] 

This  peculiar  marginal  opacity  of  the  cornea  is  due  to  fatty  degeDeration 
of  the  corneal  tissue,  whicli  generally  commences  first  in  the  upper  portion 
of  the  cornea.  It  then  shows  itself  in  the  lower,  and  the  extremities  of  the 
two  arcs  increase  more  and  more,  until  at  last  they  meet  and  encircle  the 
whole  cornea.  We  are  chiefly  indebted  to  Mn  Canton"  for  an  exact  and 
extensive  knowledge  of  this  condition;  he  has  found  that  it  generally  occurs 
about  the  age  of  fifty,  but  that  it  may  appear  at  a  much  earlier  age,  espe- 
cially in  families  in  which  it  appears  to  be  hereditary.  He  also  consideiii 
that  the  arcus  senilis  afTdnls  us  the  beat  indication  of  the  pr»>nenes8  of  other 
tissues  to  fatty  degeneration. 

The  opacity  is  at  first  of  a  light  gray  color,  aj^pearing  like  a  narrow 
silvery  rim  near  the  edge  of  the  ccirnea,  but  not  reaching  quite  up  to  the 
latter,  being  always  divided  from  it  by  a  transparent  portion  of  cornea.  At 
a  later  period,  the  opacity  assumes  a  denser  and  more  creamy  tint,  and 
increases  in  depth  and  witlth,  being  generally  broader  above  and  below  than 
at  the  sides.  It  might  be  supposed  that  the  fatty  degeneration  of  the  corneal 
tissue  would  impede  or  prevent  the  union  of  an  incision  lying  in  this  part  of 
the  cornea.  This  is,  however,  not  the  ease,  for  we  find  that  a  section  airried 
through  the  arcus  senilis  he^Us  perfectly,  a«  may  be  often  observed  in  cases 
of  extraction  of  cataract. 


9  ,^'ONICAL  CORNEA.     [KERATOCONU9.— B.] 


When  this  affection  is  but  slight,  a  cursory  observer  may  easily  overlook 
it,  and  mistake  it,  jierhaps,  for  a  case  of  myopia,  complicated  with  weak  Dees 
of  sight  i^ambtyupia) ;  but  a  marked  case  cannot  well  be  overlooked.  On 
regarding  such  an  eye  from  the  front,  we  notice  that  the  centre  of  the  cornea 


'  Vuie  Mr,  Edwin  Canton's  work,  *«0n  the  Artsufi  Senilis,"  London,  1868. 
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uou&ually  glistening  and  bright,  aa  if  a  tear-drop  were  suspended 
If  we  then  look  at  it  in  proSle,  the  size  and  shape  of  the  conicity 
wiir Become  flt  once  apparent.    [Fig.  89 J    8c>me- 
ttttu^    the    eonicity    in   nut    in   the  centre,   but  [^ig-  ^•'  ] 

r  '  in  of  the  cornea.    But  by  means 

ll»e     i  ii'iscope,  even  the  slightest  cases 

of  a»nicai  cornea  may  be  diagnosed  with  cer- 
tainty, n»  was  first  pointed  out  by  Mr.  Bowman.^ 
For  this  purpose  the  mirror  alone  is  to  be  used, 
without  the  convex  lens  in  front.  On  throwing 
the  light  upon  the  cornea,  we  receive  a  bright 
red  rejection  through  the  centre  of  the  cornea, 
which  gradually  shades  off  and  becomes  darker 

towards  the  base,  si^  that  the  central  briglit  red  spi^t  is  hurrouiid('<l  by  a  dark 
2aoe»  which  in  its  turn  is  ag«in  encirclt-d  by  a  red  ring.  If  we  throw  the 
t  upon  the  centre  of  the  cornea  ut  different  HUgles,  the  side  of  the  cone 
ite  to  the  light  i»  darkened.  The  central  red  zone  (in  which  we  i>blain 
ft  reverse  image  of  the  di!f»k,  etc.)  is  iJue  to  the  retlectiun  of  the  fundus 
through  ihe  central  conical  portion  of  the  cornea,  aud  the  outer  red  ring  to 
the  reflection  through  the  normal  peri[)heral  portion  of  the  cornea.  The 
dark  zone  between  the  two  is,  according  to  Kuupp,*  due  to  the  difiiision  and 
complete  reflection  of  the  rays  of  ligfit  at  the  base  of  the  cone,  where  it  passes 
over  into  the  normal  curvature  of  the  cf>rnea. 

On  the  ophthalmoscopic  examination  of  the  fumiusof  an  eye  affected  with 
conical  cornea,  we  notice  a  considerable  parallax  on  moving  the  convex  lens 
IB  front  of  the  patient's  eye,*  In  this  way  we  can  produre  a  distnrti<m  and 
Jiicemcnt  of  a  certain  portion  of  the  disk  and  retinal  vcirseU,  whilst  the 
r  pnrt  of  the  disk  remains  immovable,  juet  as  occurs  in  glaucomatous 
«X€»VAtinn  of  the  optic  nerve* 

Even  in  elight  cases  of  conical  cornea,  the  patients  always  complain  of 
OOQsiderahle.  and  often  great  iuipairment  of  sight.  On  account  of  the 
oonicity  of  the  central  portion  of  rlie  cornea,  the  antero-poHterior  axb  is 
tnereaxed  ixi  let»gtb,  and  hence  the  eye  has  become  more  or  less  myopic,  and 
the  patient  conseijuently  holds  small  objects  (as  in  reading,  etc,)  very  close 
lo  the  eve.  But  the  impairinent  of  sight  is  chiefly  due  to  the  aBtigmatism 
eftoaed  fcy  the  irregular  curvature  of  the  cornea,  which  gives  rise  to  great 
dktorlioo  and  C4mfusion  of  the  retinal  images,  [The  astigmatism  may  be 
arimple  myojiic,  or  mixed,  or  even  simple  hypermetropic  astigmatism.— B,] 
Concave  spherical  lenses,  therefore,  generally  produce  but  slight  improve- 
jufUt,  but  some  benefit  is  occasionally  derived  from  cylindrical  glasses, 
nJthnugh  the  astigmatism  is,  as  a  rule,  too  irregular  t(»  admit  of  much  correc- 
tif>n.  ^ore  improvement  is  found  from  the  use  of  a  circular  or  slit-shaped 
opuetc  apjjaratus,  fitted,  perhiips,  with  a  suitable  concave  lens,  as  this 
nishes  the  circles  of  diffusion  upon  the  retina  by  cutting  oft*  the  periph- 
rays  of  light.  We  oflen  notice  that  the  patients  endeavor  to  accf>mplish 
for  themselves  by  nipping  their  eyelids  together,  so  as  to  change  the 
aperture  into  a  narrow  slit»  After  the  disease  has  existed  a  certain 
reached  a  high  degree  of  development,  the  apex  of  the  cone  oilen 
opaque,  and  thus  the  sight  is  still  more  deteriorated, 
le  bulging  forward  of  the  cornea  is  not  due  to  an  increase  in  the  intra* 
ocular  tension  (which  is  indeed  rather  slackened),  but  to  a  diminution  in 


»  •*  B,  L,  0.  U.  Rop.,*'  il  ir»4.  «  •'  KL  Moiiiitsbl.,"  18*14,  :il8. 

»  Dotidm,  *'  A.  f  O.,'*  7,  199;  also  Dondere,  op.  cit.,  6*>t 
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of  resistance  of  the  cornea,  and  as  this  bulging  iDcrease^  the 
cornea  embrare<i  in  it  becomes  thinner  and  tliiiiner.  It  is  an 
interesting  fact,  that,  however  attenuated  the  apex  niay  become,  it  ne\*er 
gives  way,  except  through  an  accidental  injury,  Mr.  Bowman  thiuk^^  that 
the  reason  (»f  this  is,  that,  "as  the  cornea  becomes  thinner,  the  ^cape  of  the 
aqueous  humor  by  exosmose  is  fjicilitated,  and  thus  the  internal  pressure  is 
reduced,  so  as  to  be  no  longer  in  exce^  of  the  diminished  resisting  power  uf 
the  cornea.  A  balance  is  established  like  that  of  health,  only  that  there  !:» 
a  more  than  ordinary  outHnw  of  the  aqueous  humor  by  transudation  through 
the  cornea.  This  accords  with  my  previous  observation,  as  to  such  eyes 
being  rather  unduly  soft." 

The  progress  of  the  disease  is  generally  very  slow.  It  may  become  statioDary 
at  any  point,  stopping  short  when  the  conicity  is  still  but  slight,  or  goiag  on 
until  it  is  very  considerable  and  the  apex  has  become  clouded.  It  generally 
sooner  or  later  attacks  both  eyes.  It  occurs  frequently,  but  not  always,  in 
persons  of  a  delicate  constitution,  and  commences  chiefly  between  the  ages 
of  fifteen  and  thirty.  Mn  Bowman  has  observed  a  very  few  cases  in  which 
it  occurred  in  more  than  one  member  of  the  same  family.  Any  considerable 
and  protracted  use  or  straining  of  the  eye  in  reading,  sewing,  etc.,  will  tend 
to  increase  its  development  and  produce  local  irritation  and  congestion. 

Innumerable  remedies  have  been  suggested  and  tried  for  the  relief  and 
cure  of  conical  cornea,  but  almost  all  of  them  without  success.  If  the  patient 
is  in  delicate  health,  tonics  and  a  nutritious  diet  with  plenty  of  fresh  air  and 
exercise  should  be  y>rescribed,  and  the  use  of  the  eyes  for  reading,  etc.,  should 
be  forbidden  if  both  are  averted.  In  order  to  neutralize  the  myopia  pro- 
duced by  the  conicity  of  the  cornea,  8ir  W.  Adams  removed  tiie  lens. 
Mr,  Wardrop  recommended  frequent  tapping  of  the  anterior  chamber. 
Mr.  Tyrrell  was  the  first  to  make  an  artificial  pupil  in  this  disease,  and  this 
is  the  treatment  which  has  hitherto  proved  most  successful.  The  purpose 
we  have  in  view  in  making  an  artificial  pupil  is  twofold:  1st.  To  improve 
vision  by  making  a  pupil  opposite  a  portion  of  the  cornea  which  has  retained 
its  normal  curvature  ;  2d.  To  arrest  the  progress  of  the  disease,  and,  if  possible, 
to  cause  it  to  retrograde  somewhat  by  diminishing  the  intra-ocular  press^ure. 

The  artificial  pupil  may  be  made  either  by  an  iridectomy  or  an  iridode^iis. 
By  the  former  operation,  we  certaiuly  bring  the  pupil  opposite  a  marginal 
portion  of  the  cornea,  but  there  is  this  disa<l vantage,  that  the  original  pupil 
remains  opposite  the  conicity,  and  therefore  the  rays  which  pai^s  through  it 
are  iiif!used  and  irregularly  refnicted,  and  thus  confuse  the  retinal  image 
and  diminish  it^  distinctness ;  whereas,  by  means  of  an  iridixleeis  we  can 
draw  the  iris  well  lorward  towards  the  incision,  and  thus  displace  the  pupil 
towards  a  portion  of  the  cornea  which  is  less  irregularly  curved,  and  bring 
the  iris  opposite  the  cone.  The  incision  should  be  made  slightly  in  the 
sclerotic,  so  that  the  plane  of  the  iris  may  not  be  moved  away  from  the  lens. 
The  be5t  direction  for  the  iridodesis  is  slightly  downwards  and  inwards.  In 
order  to  obtain  the  advantages  which  are  derived  from  a  slit-shaped  stenopieic 
apparatus,  Mr.  Bowman  has  made  a  double  iridodesis,  so  that  an  oblong  slit- 
enaped  pupil  is  obtained.  This  may  be  made  cither  vertical  or  horizontal.  In 
the  former  case,  we  have  the  advantage  that  a  considerable  portion  of  the 
angles  of  the  alit  is  covered  by  the  litis,  which  renders  it  much  less  unsightly, 
more  especially  if  the  irides  are  light  iti  color,  than  the  horizontal  slit,  which 
gives  the  appearance  of  a  cat's  eye.  The  operation  should  not  be  performed 
m  opposite  directions  at  the  mme  sitting,  as  the  point  first  tied  is  apt  to  yield 
and  be  drawn  into  the  anterior  chamber  again,  when  the  iris  is  drawn 
towards  the  opposite  incision.     It  is  best  to  malce  the  second  iridodesis  about 
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•(ght  or  len  nnw  «fter  the  fijiat.     The  iucision  should  be  made  io  the  sclerotic, 

ion*  to  retain  the  normal  plane  of  the  iris. 
Not  only  dot's  this  operation  pnxluce  a  beneficial  effect  in  an  optical  point 

of  view,  but  it  al,«o  soraetimcs  causes  a  considerable  tliniiniition  in  the  bulge 

of  the  cornea  and  the  progress  of  the  diseas^e.  At  present  it  is  very  difficult 
,|o  decide  upon  the  point  as  to  which  operatirm  is  really  the  best,  as  the 
ulu  have  varied  considerably.  For  instance,  in  some  cases  benefit  has 
m  produced  in  the  sight  by  tfie  second  iridodesis,  whereas  in  others  again 
ibis  has  not  been  the  case.  The  improvement  is,  however,  never  so  con- 
spicuous as  after  the  first  operation.  My  own  experience  rather  tends  to  the 
opinion  that,  on  the  whole,  the  progress  of  the  aisease  is  most  arrested  and 
the  bulging  of  the  cornea  most  diminished  by  an  iridectomy.  Care  must, 
however»  be  taken  to  make  it  only  moderate  in  size,  and  perhaps  slightly 
upwards  and  inwards,  so  that  a  part  of  the  base  of  the  artificial  pupil  may 
be  covered  by  the  upper  lid.  In  slight  cases,  in  which  the  eonicity  is  either 
almost  stationary  or  but  very  slowly  progressive,  I  think  iridodesis  is  in- 
dicatcMi ;  whereas  if  it  is  considerably  and  markedly  progressive,  an  iridectomy 
is  to  be  preierred- 

Von  Graefe  has  lately  published  a  very  interesting  case  of  conical  cornea, 
in  which  he  produces  ulceration  of  the  apex  of  the  cone,  and  subsequent 
oontractioa  and  flattening  of  the  cicatrix,*  The  fact  that  the  cicatricial 
contraction  which  frillows  extensive  ulcers  or  infiltrations  of  the  cornea 
ftlways  produces  a  certain  degree  of  diminution  or  flattening  of  the  curvature 
of  the  cornea,  led  Von  Graefe  to  the  idea  that  a  similar  effect  might  be 
brought  about  in  severe  cases  of  conical  cornea,  by  the  artificial  production 
of  a  little  ulcer.  The  operation  is  to  be  performed  in  the  following  manner: 
The  point  of  a  very  small  knife,  made  of  the  shape  of  Von  (iraefe's  narrow 
cataract- knife,  but  smaller  in  si^e,  is  to  be  passed  into  the  middle  layers  of 
the  eurnea,  juat  at  the  apex  of  the  ccme,  to  the  extent  of  about  a  line,  and 
then  brought  out  again ;  wo  that  a  very*  small  superficial  flap  may  be  formed, 
which  is  tiien  to  bt?  seizeil  with  a  very  fine  pair  of  forceps  and  i?nipped  oil"  at 
ila  baae  with  a  pair  of  curved  j*cis!«ors,  thus  leaving  a  superficial  gup  at  this 
point.  Crreat  care  must  be  taken  that  the  knife  does  not  penetrate  the  cornea, 
of  which  there  is  the  greatest  risk,  on  account  of  the  extreme  tenuity  of  the 
octrnea  at  the  apex  of  the  cone.  iShould,  however,  perforation  occur,  the 
operaiioQ  should  be  postponed  for  a  tew  days,  until  the  aperture  is  closed. 
The  day  afler  the  operation,  the  fioor  of  the  gap  is  to  be  lightly  touched,  at 
two  or  three  tniints,  with  a  finely  pointed  crayon  of  mitigated  nitrate  of  silver 
(nitrate  of  8il%^er  one  part,  nitrate  of  potassium  two  parts),  the  effect  of  the 
canterization  being  at  once  neutrali/.ed  by  the  application  of  salt  and  water. 
The  application  oif  the  caustic  is  to  be  repeated  at  intervals  of  from  three 
to  six  days,  until  a  slight,  faintly  yellowish  infiltration  is  formed,  with  but  a 
moderate  degrt^c  of  ]>ericorneal  injection,  wheu  we  may  consider  the  efllect 
as  BUfficient,  and  simply  apply  atropine  to  the  eye  and  guard  it  against  ex- 
pc^ure.  The  cauterization  generally  produces  but  very  little  irritation. 
Monld  the  infiltration  show  a  tendency  to  assume  the  character  of  a  per- 
forating ulcer,  the  compre^  bandage  must  be  employed  alternately  with 
wmnn  aromatic  fomentations,  and  it  may  even  be  necessary  to  perform  para- 
eentesta*  The  improvement  of  the  sight  will  nut  be  at  once  apparent,  indeed 
at  ^tii  it  may  even  be  deteriorated,  but  at  the  end  of  five  or  six  weeks,  when 


*  •*  A-  f.  O./'  12,  2,  215.     Miiw  recently  Vvn  Gnirfe  has  pnblipjiwi  un  rliibomt*'  and 
iat4ir«*tSnf;  popcr  upon  this  suhject  in  i\w  "  Berliner  klium^hcj  Wf^cht^nschrift/'  lft68, 
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the  jiifiltrution  liegiiis  to  rontract,  it  rapiclly  increasei^,  the  little  cioatricial 
opacity  gnulually  fliiiiinishes  in  mxenmJ  ih^ni*ity,  tuitl  leaves  the  sight  greally 
improved.  Vnn  Graefe  has  pertVfmied  this  operation  with  great  success  in 
several  cases  of  severe  eonieal  cornea,  and  has  gaiue<l  ranch  better  results 
than  from  the  format irm  of  an  artificial  pupil.  Mr.  Critchett  has  lately 
likewise  obtained  a  ini>st  successful  result  by  this  proceeding  in  a  aise  of 
double  conical  cornea. 

Mr.  Bader*  has  obtained  very  favorable  results  from  excising  an  elliptical 
piece  of  the  apex  of  the  cone.  The  operation  is  be^t  done  by  transtixiog 
the  apex  of  the  c<ine  with  Graefe*i^  cataraet-knife,  and  then  cutting  <»ut  from 
within  outwards;  in  this  way  a  i^mull  Hap  is  made,  which  h  then  to  be  seized 
with  iris  forceps  and  excised  with  a  [mir  of  scii^ors.  Originally  he  trans- 
fixed the  apex  of  the  cone  with  a  small  curved  needle,  carrying  a  suture, 
prior  to  making  the  incision  with  the  knife,  so  that  tht?  flaps  eould  afterwards 
be  united  by  suture.  It  has  been  found,  however,  that  the  wound  heals  very 
readily  without  a  guture*  A  bandage  should  be  kept  over  the  eye  until  all 
redness  and  watering  have  di.sappeared ;  if  a  Buture  has  been  applied,  it  may 
remain  in  for  four  or  five  days,  but  uniiii  be  removed  if  there  is  any  chemosis 
or  swelling  of  the  lid^.  The  ehief  disad%'autage  of  this  operation  i^,  tliat  it 
often  leaves  a  very  extensive  adhesion  <d'  the  iris  to  tlie  cicatrix,  which  may 
n<»t  only  impair  the  acuity  of  viwinUi  but  prove  of  subsei|ueut  danger  to  the 
eye.  in  the  j«ame  way  as  ordinary  anterior  synechia.  As  it  is  often  difficult 
in  this  wny  to  get  both  sides  of  the  opening  oi*  equal  gize  and  shape,  Mr, 
Critchett  hn.s  iu vented  the  fol hawing  ingenious  knife.  It  consistij  of  two 
Sicher^  blades  (the  backs  of  which  touch,  luid  the  point  of  one  being  a  little 
longer  than  tlie  other),  which  are  set  upon  one  hauflle.  They  are  hinged 
together,  so  that  they  can  be  set  at  any  required  angle,  and  be  fixed  there 
by  a  screw.  The  operation  is  to  be  performed  as  follows:  *^  The  blades  being 
firmly  fixed  at  the  desired  angle,  the  points  are  to  pierce  the  corneal  at  the 
j>oint  of  the  cone  to  which  the  excision  h  to  reach ,  passed  steadily  on  through 
the  anterior  chamber,  brought  out  at  the  opj)osite  {M>int  of  the  cone,  and 
pushed  'm  until  they  have  cut  their  way  out.  Thus  a  small  ellij>tical  piece 
(both  sides  of  which  are  exactly  equiil  and  sharply  defined)  of  the  cornea 
will  be  excised.  Should  one  side  of  this  piece  remain  slightly  adherent,  it 
is  to  be  snipped  off  with  scissors. 

Mr.  Bowman  has  lately  employed  a  drill  for  excising  a  portion  of  the  cone, 
and  has  favored  me  with  the  following  description  of  this  operation: 

*^Iii  1869  I  had  some  small  cutting  trephines/ made  by  Messrs,  Weiss, 
adapted,  among  other  uses,  to  excise  a  defined  circular  portion  of  tlie  apex 

»  **  Lancet,"  Jftuuiiry  2f),  1H73. 

'  De  Weaker  !ia.s  nlsu  lutely  deviled  a  trcijliine,  which  \$  constructed  on  the  same 
principles  iih  Fli-iirtdoup  ^  artitintu]  lefch.  Tlie  cutting  cylinflricul  bluclif  is  included  in 
a  in*hd  tutu?,  fn>m  wliich  it  dot**?  nt>t  protrude,  c^xeept  upon  prt'fii^iire  of  a  Ppriujtr-  At 
present  ho  only  thinks  the  instrument  !ndit'Ht<*d — I.  In  vA^i^  t>f  com})lete  cictitrix  of 
the  cornea,  rnoro  ftspecially  if  tliR  lciu«  ban  e.'it'nix^d  during  t.h«^  suppm^tion,  ii  hmail  cir- 
cular portion  f»f  tlw  pt-ntrx*  of  the  eiciitrix  ii^  to  ho  pini'luHl  nnt,  ^n  itn  t*>  lenve  u  pormft- 
nent  list u  1ft.  By  this  j>r<x'tH*din«fi;  tin"  puti^'tjts  ra»y  i^jiia  w  iViir  quHlitiitive  perception  of 
light,  suUitnent  fHThuph  tr»  enuMc  thi-'Oi  i<»  lind  their  way  aWut,  or  oven  to  uei'ipher 
liirge  letters.  2,  In  cme^  nf  nhsolntc  ghiiiconm,  in  whiVh  i\  ijatis^fiictorv  irid«ctomy 
cannot  he  made  on  iiccouutof  the  HdvanrcHl  rtlnjphy  of  the  ins,  and  a  simple  sclerotomy 
would  not  suffii't*.  Herd  the  chief  nhjeot**  of  the  operution  are  t«>  relieve  the  prttrml  <»f 
the  severe  paint  "nd  t^*  avuid  the  neeejijiity  for  enucleution  of  the  eyehiilh  A  cireular 
portion  of  one  i»r  nne  and  une-lialf  juilhrnetre  in  dininetcr  i^  to  be  removed  at  the  edcfe  of 
the  c*jrnea,  can?  bein^  taken  to  avoid  all  ri>k  of  iojnry  to  ihe  lens,  or  of  approaehi ng 
too  ch-»»ely  to  the  tiUarv  body.  Thm  a  large  filtrating  eieatrix  is  eslahlis^ned.  Vide 
•*  Annttle^  d'fXiuUstique,'""  October,  1872. 
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BnWoBcal  cornea.  The  inetruraents  vary  in  diameter,  m  as  to  remove  por- 
tioDs  of  differeDt  sizes,  as  required.  They  are  abo  pn>vi<led  with  a  movable 
*Bt*ip/  to  reguhite  the  depth  of  petietmtion.  They  are  rotated  by  the  finger 
itnd  thumb. 

**  Having  fiiund  the  applirutiou  of  niustie  to  the  abraded  surface,  according 
U>  Grnefe*s  method,  to  be  foUowed  by  prolonged  irritation,  I  soon  abandoned 
it»  use,  and  employed  the  trepbines  to  remove  at  once  a  circular  ]*iece  of 
cornea  in  its  wliole  thickness^  the  portion  included  in  the  instrnnient  being 
scijM^d  by  small  forceps  and  exci-sed  by  scissors  as  jioou  m  the  escape  of 
ai]ueou8  humor  showed  that  the  chamber  was  penetrated  at  any  part  of  the 
circle.  A  satisfactory  modification  of  the  curvature  was  thus  obtained,  but 
with  the  ocoaaional  ditjadvantage  which  is  apt  to  attend  the  complete  removal 
of  an  elliptical  or  other  shaped  portion  by  any  other  method,  viz. ,  that  during 
tiie  healing  of  the  ^p,  the  pupillary  region  of  the  iris,  always  contracted 
while  the  aqueous  leafo,  is  liable  to  become  engaged  in  the  wound,  and  an 
alienor  eytiechia  result.  To  prevent  this,  I  practised  iridectomy  atmulta- 
neously  in  some  cases,  but  I  have  recently  operated  in  another  way.  In- 
steiL<l  of  earrying  the  trephine  quite  through  the  corne4i,  I  withdraw  it  when 
it  hits  nearly  reached  the  membrane  of  Deseemet,  and  then,  seizing  the 
ri  '    fine  forceps,  dissect  it  ofl'with  a  broad  ueedle.    The  floor  thus  left 

111  I  ly  bulges  like  a  hernia,  and  is  tbeu  either  punctured  at  itis^  centre, 

or  n  email  central  portion  of  it  is  excised,  the  object  being  to  allow  tempo* 
mrv  drainage  of  the  aqueous,  and  thus  promote  the  contraction  of  the  coruea» 
Without  the  risk  of  anterior  synechia ;  for  the  small  orifice  made  ought  to 
nd  with  the  centre  of  the  pupil,  and,  to  injure  accuracy  in  this 
I  would  suggest  the  use  of  Calabar  bean  immediately  before  operat- 
that  the  site  of  the  contracted  pupil  may  be  a  guide  to  the  surgeon. 
during  the  ensuing  two  or  three  weeks  the  aqueous  is  found  to  have  re* 
lated.  the  central  point  is  again  opened  at  intervals  of  a  few  days, 
or  irritation  being  thereby  occasioned.     Indeed^  it  is  remarkable 
ittle  inconvenience  attends  the  whole  proceeding,  provided  ordinary 
prudence  be  obf^rved. 

••  Tl>f  improvement  of  the  curvature  goes  on  during  several  weeks  after 
the  fiiml  closure  of  the  orifice,  and  should  any  conicity  be  found  remaining 
aiWwards,  a  ref^etition  of  the  operation  on  a  smaller  scale  will  furnish  the 
nienns  of  correcting  it. 

•*The  opacity  resulting  from  this  mode  of  operating  seems  to  be  unex* 
pcctedly  slight,  but,  ii'  required,  it  may  be  concealed  by  the  tattooing 
proc«flB. 

"  My  experience  thus  far  induces  me  to  recommend  this  operation  in  even 
the  earlier  stages  and  slighter  degrees  of  conical  cornea,  as  a  smaller  extent 
of  cornea  need  then  to  be  involved,  and  there  must  be  a  much  better  proa- 
|HH-t  of  recovering  a  quite  normal  curvature  than  if  the  operation  be  delayed 
"  til  tlio  bulge  grows  greater.  A  cimsiderable  advantage,  therefore,  of  this 
__  lod  wiMild  seem  to  be  that,  by  its  barmlesaness,  it  will  admit  of  being 
applied  to  a  number  of  slight  and  incipient  cases,  which  the  surgeon  has 
hithert4>  l>eeu  very  timid  in  meddling  with,  notwithstanding  that  they  are 
aUe-ad^  with  great  defects  of  vieiou,  which  no  optical  contrivance  will 
correct." 

At  present,  it  must  be  admitted  that  all  these  modern  methods  of  treat- 
meut  uf  conical  cornea  are  still  upon  their  trial,  and  nothing  decisive  can  as 
y«t  be  eaid  as  to  their  relative  advantages  or  disadvantages.  The  simplest 
aad  easiest  is,  without  doubt,  the  formation  of  a  central  ulcer  (Graefe's 
method )«  especially  if  the  denudation   be  made  as  I  have  suggested^  by 
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simply  scraping  off  the  epithelium  and  superficial  layer  of  coraea.  It 
taiiily  requires  a  loDger  time  than  excision  or  drilling  out  of  a  piece,  but  it 
is  also  much  easier.  Should  a  central  leucoma  be  leil,  an  iridectomy  would 
imjifove  the  sight,  and  tattooing  the  opacity  would  improve  the  appearance.^ 
[Del  Toro  describes  a  method  which  he  has  eroployed  for  some  time  for 
the  cure  of  conical  cornea.  He  first  does  an  iridectomy^  and  wait«  twelve 
or  fifteen  days  for  the  wound  to  heal.  Then,  with  a  very  fine  knife  heated 
to  ft  white  heat,  he  dewStroys  the  vertex  of  the  conical  cornea,  which  can  be 
done  immediately  and  with  scarcely  any  pain.  He  then  applies  a  com- 
pressive bandage  for  two  week«,  and  at  the  end  of  that  period  a  cure  is  ob- 
tained, leaving  a  slight  opacity.  This  cauterization  also  seems  to  exercise  a 
betietieial  influence  on  the  existing  kerato-malacia,  while  the  early  iridectomy 
dindni.Hhes  the  intra-ocular  tension.  The  only  precaution  necessary  is  to 
ctirefullv  avoid  opening  the  anterior  chamber  with  the  hot  knile.  (See  "La 
Crunica  oftulmoiogiea,"  May  12,  18810--B.] 


10.— KKKATO-GLOBUS  (HYDROPHTHALMIA  ANTERIOR. 
HYDROPS  OF  THE  ANTERIOR  CHAMBER). 

Thi«  disease  is  characterized  by  a  uniform  spherical  bulging  of  the  whole 
coriien^  so  that  it  is  increased  in  size  in  all  its  diameters.    [Fig.  90.]    Gener- 


IFiff.  J«K 
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ally,  however,  this  increiise  in  size  ia  not  confined  to 
the  cornea^  but  extends  to  the  neighboring  portion  of 
the  sclerotic.  The  augmentation  in  the  size  of  the 
anterior  half  of  the  eyeball  is  often  ^o  considerable, 
that  tlie  eye  protrudes  between  the  palpebral  aperture, 
anil  prevents  the  easy  closure  of  the  eyelids.  On  ac- 
count of  the  peculiar  staring  appearance  which  this 
gives  to  the  eye,  the  disease  has  also  been  termed 
"  buphthalmos."  True  hydrophthalmoa  or  buphthal- 
mos  is  always  congenital.  For  an  important  and  very 
interesting  account  of  this  diseii&e,  I  would  refer  the 
reader  to  a  <lisscrtation  on  **  Hydropthalmus  Con- 
.Mkilu*,'*  by  Dr.  Wilhelm  v.  Muralt,  of  Zurich,^  based  on  cases  which 
IfeQcai^fiiHi  iti  IVofeasor  Horner's  clinique. 

*th»  cnxrneii  may  either  remain  transparent  or  become  slightly  opaque 
OMf  iW  pc^riphery ;  in  other  cases  the  cloudiness  may  be  more  considerable, 
Ulid  i^xk^Uil  ^►ver  the  greater  portion  of  the  surface  of  the  cornea.  The  an- 
luitvii  ooilioh  of  the  sclerotic  k  much  thinned  and  of  a  blue  tint,  wdiich  is 
L'  through  of  the  choroid.  The  mze  of  the  anterior  chamber 
tnl,  hotfi  in  depth  and  circumference.  The  aqueous  humor 
w.  Tlie  iris  is  al&ij  enlarged,  and  the  fibres  near  its  ciliarjr 
'^od  and  opened  up;  the  pupil  is  generally  somewhat  di- 
,  and  perhaps  here  and  there  adherent  to  the  capsule, 
unewhat  cupped  back,  which  increases  still  more  the 
«r  chaujber,  and  it  may  also  be  tremnlous,  which  may  be 
i  H  of  the  lens,  caused  by  a  stretching  and  giving  way 
'  nt,  or  to  the  iris  being  no  longer  in  contact  with  the 
ilic  lens,  but  divided  from  it  by  a  collection  of  fluid  in 
dii»r,     Siimetimes,  however,  the  iris  is  bulged   forwards. 


u 


♦UHiiM,*'  Irviii.  p.  ia7 ;   '^  Clinique  Ophthnlniologiqae," 
>'   ftmt.  Opbthrd.  Cougrees,"  p.  71-^B.] 
iirv'hrrftnd  Furrer,  1869. 
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the  disease  advances^  the  optic  disk  beeoraea  excavated  from  the 
penoaneDt  increase  in  the  iDtra-*icular  tension,  the  lens  becomes  opaque,  the 
TitrMHts  humor  fluid,  the  retina  perhaps  detached,  and  atrophy  t»f  the  eye- 
bftll  may  close  the  scene.  On  account  ol*  the  great  attenuation  of  the  an- 
terior portion  of  the  cout  of  the  eye.  even  a  slight  blow  may  suffice  to 
ntpturc  the  globe.  But  whether  this  may  occur  spontaneously  is  doubtluL 
The  6t»tc  of  th©  sight  varies  considerably.  In  some  case^  the  patient  can 
still  decipher  moderate-«i zed  print;  in  others  it  is  greatly  impaired,  which 
may  be  due  to  the  opacity  of  the  cornea,  or  to  inflammation  of  the  deeper 
tactcs  of  the  eye.  As  a  rule,  the  disease  terminates  sooner  or  later  in 
blindness^ 

The  afl^ection  does  not  appear  to  be  due  to  an  increased  secretion  of  the 
leoua  humor,  but  to  a  thinning  and  diminution  in  the  power  of  resistance 
the  cornea,  following  generally  upon  severe  and  extensive  inflammation 
of  the  cornea,  as,  for  instance,  vascular  keratitis  or  pannus.  The  opacity 
vukj  aJlerwarde  disappear^  but  the  bulging  remaius,  and  even  gradually 
augments.  Treatment,  unfortunately,  is  but  too  ofWii  of  little  avail.  The 
most  is  to  be  expected  from  a  large  iridectomy.  The  patient's  general 
health  should  be  strengthened,  and  the  eyes  be  hut  moderately  employed. 
If  the  protrusion  is  very  considerable,  the  cornea  opaque,  and  the  sight 
altnoat  entirely  gone,  an  operation  for  staphyloma  may  he  indicated,  not 
ooly  for  the  sake  of  appearance  of  the  eye,  but  also  to  alleviate  the  incon- 
Ycoienoe  and  constant  irritation  kept  up  by  the  incomplete  closure  of  the 
eyelids. 

U.— STAPHYLOMA  OF  THE  CORNEA  AND  IRIS. 

tWe  have  already  seen  that  when  an  ulcer  of  the  cornea  causes  perforation 

'  Iha  latter,  the  aqueous  humor  flows  off,  the  irii*  falls  forward,  and  may 

adherent  to  the  cornea.    If  the  perforation  is  of  but  slight  extent,  an 

Fig.  92. 


ifld«  rimw,     Aft«r  Ma«:k«inaie. 


Fn»ot  f iew.     AtUr  Dulrytiiple.] 


uiUtnor  synechia  will  be  produced,  without  perhaps  any  bulging  of  the 
cornea  at  this  point.  But  if  the  opening  is  large,  a  cons^iderable  portion  of 
iris  will  fitll  against  or  into  the  gap,  and  perhaps  protrude  through  it,  giving 
rise  to  a  more  or  less  extensive  prolapse.     This  is  soon  covered  with  a  layer 
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of  lymph,  which  becunies  orgaiiizeJ,  gradually  assuraes  a  cicatricial  character, 
and  replaced  the  cornea  at  tliif*  pujut,  to  which  it  may  iniJe*?<l  bear  a  certain 
outwiinl  raserablauce.  It  is,  however,  much  weaker  and  less  elastic,  &ti  that 
it  reaclily  yields  to  the  intni-ocuhtr  pressure,  grfulually  Indge**  lurward,  and 
giveti  rise  to  u  partial  staphyloma,  [Figs,  yij  y2.]  If  the  latter  is  eituatcd 
at  the  margin  of  the  cornea,  the  pupil  may  reniaio  partially  or  entirely  free, 
and  a  certain  amount  of  eight  be  preserved  ;  but  if  the  prolapse  occurs  in 
the  centre,  the  whole  pupil  will  be  involved.  A  partial  staphyloma  may 
gradunlly  increase,  until  it  implicates  the  surrounding  cornea  to  a  consider- 
able extent^  and  if  the  perloratioo  wiis  originally  of  large  size,  it  may,  Hnallvi 
even  involve  the  whole  cornea,  and  l>ecome  chiinged  into  a  total  staphyloma. 
When  the  projection  has  become  at  all  considerable,  so  as  to  ]>n>trude  some- 
what between  the  lids,  it^i  exposure  to  the  actitin  of  external  irritants  is  apt 
to  produce  occjusional  inflammatory  exacerbations,  which  tend  to  cause  a  sliJl 
greater  increase  in  the  size  of  the  staphyloma. 

The  most  frequent  causes  of  partial  staphyloma  are  sloughs  and  ulcers  of 
the  cornea,  wounds  and  injuries,  and  also  certain  operations  upon  the  eye,  aa, 
for  instance,  flap  extraction,  which  may  be  f^^llowed  by  a  considerable  pro- 
lapse of  the  iris  and  the  tormation  of  a  partial  f^taphyloraa. 

No  time  should  be  allowed  to  tdiipse  before  the  tendency  to  staphyloma  \a 
checked.  Thus  if  a  prolapse  of  the  iris  has  occurred,  it  should  be  treated 
at  once  bv  the  proper  remedies.  The  liest  treatment  for  partial  staphyloma 
is  undoubtedly  by  iridectomy,  as  this,  by  diminishing  the  intra-ocular 
pressure,  not  oidy  preventa  the  increase  of  the  bulging,  but  generally  also 
causes  it  to  decrease  in  sixe.  The  artificial  pupil  should  be  made  opposite  to 
the  most  transparent  portion  of  the  cornea.  1  must  here  again  mention  the 
very  important  fact  tfiat  cases  of  partial  or  complete  staphyloma  are  some- 
times accompanied  by  marked  increase  of  tension,  so  that  the  eye  is  in  a 
glaucomatous  condition,  and  the  degree  of  impiiirment  of  virion  quite  dis- 
proportionate to  the  amount  of  staphyloma  and  opacity  of  the  cornea.  In 
such  case5  there  will  be  iucreai^e  of  tension,  accompanied  perhaps  by  con* 
traction  of  the  field,  eccentric  fixation,  and  excavation  of  the  optic  nerve. 
In  all  cases  of  staphyloma  the  degree  of  tension,  the  state  of  the  sight  and  of 
the  field  of  vision  must  therefore  be  carefully  watched,  and  an  iridectomy 
must  be  on  no  account  delayed  if  symptoms  of  ghtucoma  supervene,  I  think 
this  treatment  of  partial  staphyloma  by  iridectomy  greatly  preferable  to  that 
which  was  formerly  much  in  vogue,  viz.,  the  touching  the  protrusion  with 
nitrate  of  silver,  and  thus  changing  it  into  an  ulcer,  wiiich,  on  cicatrizing, 
would  produce  a  flattening  and  shrinking  of  the  staphylomatous  tissue. 
This  is  apt  to  set  up  considerable  irritatiou,  and  proves  far  less  efficacious 
than  an  iridectomy.  Partial  abscission  may  also  be  performed  by  a  modifi- 
cation of  Critchett\  operation. 


I 
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12.— TOTAL  STAPUYLOMA  OF  THE  CORNEA  AND  TRIS. 


This  only  occurs  in  cases  in  which  there  has  been  an  almost  total  destruc- 
tion of  the  corueA  by  sloughing  or  ulceration.  Its  shape  is  generally  spher- 
ical [Fig.  93] »  although  occasioually  it  may  be  conical.  The  neighboring 
portion  of  the  sclerotic  mostly  becomes  implicated  in  the  process,  and  the 
staphyloma  may,  in  time,  invcjlve  the  anterior  half  of  the  eyeball.  The  lens 
may  either  have  escaped  at  the  time  of  the  perforation,  or  have  remained 
behind,  in  which  case  it  often  becomes  opaque.  Its  p(3sition  within  the  eye 
varies;  it  generally  lies  in  close  contact  with  the  iris  and  the  cicatricial 
tissue,  to  which  it  becomes  adherent;  it  may,  however, be  separated  from  the 
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[Fig.  ftS.] 


[iris  by  a  ooumderable  amount  of  aqQCoua  humor,  which  forms  a  large  pos- 
teriar  chamber;  or,  again,  it  may  have  become  detitched  from  the  suspensory 
liga^tneut,  and  have  sunk  down  into  the  vitreous  humor. 

The  pnajeoce  or  ab??ence  of  the  lens  after  an  extensive  perforation  of  the 
oornea  exert*  great  influence  upon  the  formation  o(  a  af^iphyloma.  If  the 
lens  cscttpeti  at  the  giving  way  of  the  coniea,  a  firm  cicatrix  is  formed,  which 
will  generally  resist  the  intra-ocular  pressure,  and  not  bulge  forward ;  but 
will  uften  bec43me  cou9olidated>  contract,  and 
lead,  perhaps,  to  a  certain  degree  of  shrinking 
of  the  globe.  It  is  different,  however,  if  the 
leoa  has  remained  within  the  eye,  for  it  then 

I  bulged  forward,  and  presses  U{}oq  the  newly 
ibrmed  cicatricial  tissue,  which  gradually 
yields  and  beootnes  staphytomatous.  If,  there- 
&re«  a  ca«e  of  extensive  perforation  of  the 
-cornea,  with  a  tendency  to  stapliyloma,  ia 
aeoi  at  an  early  stage,  and  the  lens  is  found 
prfiBim^  against  tlie  cicatrix,  it  is  best  to 
reoiove  it  at  once,  so  as  to  allow  the  cicatrix 
to  become  firm  and  consolidated.     The  lens 

may  be  removed  by  making  an  incision  into  the  staphyloma  with  Graefe'a 
cataract-knife,  dividing  the  capsule,  and  allowing  the  lens  to  escape.  Or,  it 
may  be  done  according  to  the  following  proceeding  of  Mr.  Bowman,  which 
I  have  seen  answer  remarkably  well  in  several  ca^ea.  He  passes  a  broad 
needle  through  the  staphyloma  into  the  lens,  and  breaks  this  freely  up.  The 
needle  having  been  withdrawn,  a  curette  is  passed  through  the  same  opening, 
and  the  isofl  lens>matter  allowed  to  escape.  The  breiLking  yp  of  the  lens  may 
be  repeated  at  intervals  of  a  few  days.  The  stapbylomatoui^  protrusion  will 
gradually  subside,  the  cicatrix  will  become  firm  and  consolidated,  and  the 
eye  perhaps  shrink  somewhat.  When  all  symptoms  of  irritation  have  sub- 
1,  an  artificial  eye  may  often  be  worn  without  the  necessity  of  any 
icr  operation. 

Aa  we  cannot  restore  any  sight  in  cases  of  total  stapliyloma,  the  object  of 
our  treatment  must  be  to  remove  the  protrusion,  so  as  to  fre^  the  patient 
from  the  pain  and  inconvenience  which  generally  attend  this  disease,  and 
also  to  improve  the  personal  appearance  and  permit  of  the  adaptation  of  an 
artificial  eye.     There  are  numerous  modes  ol  operating  for  staphyloma,  of 

I  which  the  fallowing  only  reciiiire  mention:  1.  Lxcision.  2.  Mr.  Critchett's 
operation  of  abscission,  3,  Graefe's  seton  operation.  4.  Borelli's  operation* 
[Total  and  even  partial  abscission  of  the  staphyloma  ia  dangerous,  when 
there  are  signs  of  increased  inlra-t)cular  ten.Vion  and  consequent  amaurosis; 
in  other  wordg,  *»eeondarv  glaucoma.  In  these  cases^  enucleation  ia  the  only 
permi^ible  operation. — ft,] 
1.  Exeiifion, — This  is  best  performed  in  the  following  manner:  The  point 
of  a  cataract-knife  (the  edge  of  which  is  turned  downwards,  as  in  Fig.  94)  is 
to  be  passed  into  the  sclerotic,  near  the  edge  of  the  sUiphyloma,  and  some- 
what above  its  horizontal  diameter,  so  that  about  two-tnirds  of  the  staphy- 
loma may  be  included  in  the  incision.  The  blade  of  the  knife  is  to  be 
carried  on  parallel  to  the  base  of  the  tumor,  until  its  point  makes  its  exit  at 
the  opposite  side,  at  a  spot  corresponding  to  the  puncture.  The  knife  should 
then  oe  uushed  slowly  on,  until  it  has  cut  its  way  out  and  divided  the  lower 
two^thiras  of  the  staphyloma,  by  a  large  flap-shaped  incision.  The  remaining 
.portion  is  next  to  be  divided  by  the  aid  of  a  pair  of  scissors.  A  bandage  is 
.then  to  be  applied^  either  together  with  water  dressing  or  a  simple  pledget 
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of  liDt.^  Lymph  will  be  efFused  from  the  edges  of  the  inciaio: 
or  leaa  firm  cicatrix  result;  the  eyeball  will  shrink  somewhat, 
haps  a  tolerably  good  stump  for  the  application  of  an  artific 
result  of  the  operation  is  not,  however,  always  bo  favorable.     A 
gush  of  vitreous  humor  may  loUow  upon  the  excision  of  the  aa 

Fig.  94, 


Aft«r  SulJwiig. 

of  the  eye,  and  intra-ocular  hemorrhage  ensue.  Or,  again,  sup] 
the  eye  may  take  place,  accompanied,  perhaps,  by  verj'  violent  p*^ 
inflamraatioa.  The  eyeball  then  ahrioks  and  dwindles  down,  leAvioj 
very  small  and  inefficient  stunip»  with  a  slight  degree  of  movement,  i 
apnlicatton  of  an  artificial  eye.  To  obviate  these  (ii^advantagef 
Cntcliett  has  employed  the  following  ingenious  and  valuable  opettM 
abtcisaioDy  which  leavea  an  excellent^  large^  movable  stump. 


I 


Arter  LawHon. 

2.  Mr.  Critchett'e^  operation  of  abscission  ia  to  be  perfornoed  thi 

})atient  being  placed  under  the  influence  of  chloroform,  the  staphyh 
reely  exposed  \>y  means  of  a  wire  speculum;  a  aeries  of  four  or  ^yq  ] 

*  "Roy-  Lond.  Ophtb,  Hoap.  Reports,"  iv.  1. 


TOTAL  STAPHYLOMA  OF  TEE  CORNEA  A 


TS. 


259 


[Wf^  WJ.] 


led»  with  a  aeaiicireular  curve,  are  passed  through  the  ina^s,  about 
t  from  each  other,  and  at  such  points  as  the  lines  of  incision  are 
htaided  t^^  traverse  (Fig,  95).  These  needles  are  left  in  tliis  position,  with 
both  extremitiee  protruding  to  an  equal  extent  from  the  staphyloma.  The 
•dtraotages  gained  by  this  part  of  the  proceeding  are:  1,  'fhat  a  small 
qtumUty  of  the  fluid  parts  of  the  distended  globe  escapes,  thus  diminishing 
pressure^  and  preventing  a  sudden  gush  of  tlie  contents,  when  the 
anterior  part  is  removed.  2,  That  the  points  of  emergence  indi- 
cate the  lines  of  incision.  3.  That  the  presence  of  the  needles 
prevents,  or  rather  restrains,  to  some  extent,  the  escape  of  the 
Jens  and  vitreous  humor,  after  the  anterior  part  of  the  staphy- 
loma has  been  removed.  The  next  stage  of  the  proceeding  m  to 
remove  the  anterior  part  of  the  staphyloma.  This  requires  some 
judgment  and  modihcatiou  in  size  and  form,  in  accordance  with 
the  extent  of  the  enlargement,  so  a-s  to  leave  a  convenient  gh^be. 
My  usual  plan  is  to  make  an  opening  in  the  sclerotic,  about  two 
lines  in  extent,  just  anterior  to  the  tendinous  insertion  of  the 
extenial  rectus,  made  with  a  Beer's  knife  [Fig,  96].  Into  this 
oj^ening  I  insert  a  pair  of  small  probe-pointed  scissors,  and  cut 
out  an  elliptical  piece,  just  within  the  points  where  the  needles 
have  entered  and  emerged.  The  needles,  armed  with  fine  black 
silk,  are  then  drawn  through  each  in  its  turn,  and  the  sutures 

Fig,  97, 


After  L«vifj»r>n. 


are  carefully  tied,  so  as  to  approximate  as  clmely  as  possible  the 
divided  edges  of  the  sclerotic  and  conjunctiva  (Fig.  97).  The 
operation  is  now  finished;  the  speculum  may  be  removed  so  as 
to  allow  the  lids  to  close,  and  wet  lint  may  be  applied  to  keep 
the  parts  cooh  In  a  large  majority  of  cases,  union  of  the  divided 
edges  takes  place  by  the  first  intention  "  ....  **  I  gener- 
ally leave  the  sutures  in  for  some  weeks.  Sometimes  they  come 
away  spontaneously,  and  when  this  is  not  the  case,  they  may 
readily  be  removed  afler  all  irritation  has  pjissed  away,  and  after 
firm  union  has  taken  place.  If  the  case  be  examined  three  or 
four  months  after  the  operation,  a  movable  globe  is  seen  with  a 
flattened  anterior  surface,  traversed  by  a  white  line  of  cicatrix,  and  having 
rather  a  prominent  external  angle.  Upon  this  an  artificial  eye  can  be 
rMdily  adapted,  which  moves  to  a  greater  extent  than  I  have  observed 
pre^oufl  ta  adoption  of  my  present  method." 
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Care  must  be  taken  in  making  the  incision,  so  to  slope  and  bevel  off* 
angles,  that  the  lips  of  the  wound  here  fit  very  accurately  and  neatly,  other- 
wise an  awkward  packer  may  be  left  at  those  points,  which  will  interfere 
materially  with  the  comfort  of  wearing  an  artificial  eye.  It  is  always  best, 
except  perhaps  in  young  children,  or  where  the  staphyloma  is  small,  to 
employ  five  sutures,  in  order  that  too  great  an  interval  may  not  be  left 
between  them,  for  if  this  be  the  ciise,  beads  of  vitreous  will  protrude,  become 
covered  with  granulations,  and  suppurate  somewhat.  My  experience  of  Mr.  _ 
Critchett's  operation  has  certainly  been  most  favorable,  and  I  can  entirely  ■ 
endorse  his  statement,  that  we  gain  by  it  a  better  and  more  perfectly  mov-  " 
able  stump  for  an  artificial  eye,  than  by  any  other  operation.  I  do  not, 
however,  think  it  indicate<l  in  those  cases  in  wfiieh  the  disease  is  not  confined 
to  the  anterior  |K>rtion  of  the  eyeball,  but  the  inflammation  has  extended  to 
the  retina  and  choroid.  For  in  such  cases,  the  ofwration  is  not  only  often 
followed  by  perhaps  immediate  and  severe  intra-ocular  hemorrhage  leading 
to  suppuration  of  the  globe,  but  we  leave  behind  a  part  of  the  diseased 
structure,  which  may  not  only  become  again  inflamed,  but,  what  is  still  more 
to  be  dreaded,  be  the  cause  of  sympathetic  inflammation  in  the  other  eye. 
In  all  such  cases,  it  is  therefore  undoubtedly  by  far  the  safest  plan  to  remove 
the  whole  eyeball,  as  this  frees  us  from  all  fear  of  sympathetic  ophthalmia. 
If  the  patient  is  in  good  circumetanees,  and  is  so  situated  that  he  can  at  once 
apply  to  a  surgeon,  if  the  stump  becomes  inflamed,  or  symptoms  of  sympa- 
thetic irritation  show  themselves,  an*!  if  he  is  extremely  anxious  about  his 
personal  appearance,  abscission  may  be  performed,  otherwise  it  is  safest  to 
remove  the  etaphylomatous  eye  altogether.  I  must  here  state,  that  in  the 
*•  Dublin  Quarterly  Journal  of  Medical  Science"  for  1847,  vol.  iii,  p,  242, 
Mr.  (now  Sir  Williamj  Wilde  drew^  attention  to  a  new^  operation  which  he 
had  devised  for  the  removal  of  staphyloma.  This  consisted  in  the  introduc* 
tion  of  a  curved  needle  through  the  base  of  the  staphyloma,  then  removing 
the  conical  projection  with  a  cataract-knife  and  scissors,  drawing  the  needle 
through,  and  tying  the  ligature.  Sir  William  Wilde  subsequently  some- 
times employed  several  ligatures. 

In  oraer  to  avoid,  if  possible,  any  risk  of  sympathetic  irritation  of  the 
other  eye,  which  might  be  awakened  by  the  passage  of  the  needles  through 
the  ciliarv  region,  or  the  presence  of  the  threads  at  this  point  for  eight  to 
fourteen  days,  Knapp^  has  devised  the  following  modification  of  Critcheti'a 
operation:  Instead  of  passing  the  needles  and  sutures  through  the  ciliary 
region  or  cornea,  he  passes  them  through  the  conjunctiva  by  means  of  two 
needles.  This  proceeding  is  illustrated  in  Fig.  98.  A  fine,  threaded  needle 
is  inserted  in  the  conjunctiva,  about  four  or  five  millimetres  above  the  base 
of  the  staphyloma,  and  somewhat  to  the  inner  side  of  the  vertical  meridian 
(Fig.  98,  a),  it  is  passed  beneath  the  conjunctiva  and  subconjunctival  tissue 
towards  the  nose,  and  brought  out  at  the  inner  edge  of  the  base  of  the  staphy- 
loma (6).  Thence  the  same  needle  and  thread  are  passed  over  the  staphy- 
loma to  its  lower  margin  c,  and  there  again  inserted  in  the  conjunctiva  and 
passed  beneath  it  to  cf.  The  same  proceeding  is  repeated  on  the  outer 
portion  of  the  staphyloma  at  e,/,  g,  K  The  threads  are  then  well  laid  back 
out  of  the  way  of  the  lines  of  the  incision^  and  the  staphyloma  excised  as  in 
Critchetts  operation.  The  two  ends  of  the  thread, /^  and  m  m',  are  then 
Irmly  tied,  so  that  the  lips  of  the  incision  are  brought  into  close  contact 
?be  threads  are  to  be  removed  at  the  end  of  three  or  four  days. 

Von   Oraefe^  operation  by  »ctoii  consists  in  passing  a  double  thread 
J  lei  to  the  cornea,  through  the  coat«  of  the  eyeoall  (but  not  where  tbej 
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ireijuaned)  itud  tlie  vitreous  humor,  go  as  to  include  them  within  a  suture 
to  an  fxU^atoffour  or  five  lines.  The  threads  are  not  to  bo  tied  tightly,  but 
Jell  in  a  hny^e  loop,  and  their  ends  are  to  be  snipped  off  close  to  the  knot.  A 
light  compre&§  is  to  he  applied  to  the  lids.  Within  from  fifteen  to  thirty- 
two  hours,  acute  symptoms  of  suppurative  chctroiditis  generally  supervene, 
iocompaDied  by  subconjunctival  chemosis,  slight  immobility  of  the  lateral 
aio\T(nent^  of  the  eye,  and  ptrhaps  a  certain  degree  of  protrusion  of  the 
flohe.    The  threads  are  then  to  be  removed,  and  warm  chaniomile  or  poppy 


ions  should  be  applied  to  alleviate  the  pain.     The  eyeball  after  a 

becoraes  i$hruuk  and  atrophied.  I  have  seen  one  case  Buccesafully 
traatod  by  Mr.  Bowman  in  a  somewhat  similar  manner.  The  threads  were, 
boweTer^  left  in  for  some  time  and  occasionally  moved.  There  were  no 
aeTere  symptoms  of  inflammation,  and  the  eye  gradually  diminished  to  about 
balf  it*-  %ize,  and  an  artificial  eye  is  now  worn  with  comfort.     The 

bt  H'l  of  tliis  proceeding  is,  that  there  is  no  tendency  to  sym- 

^tic    indamniation,   which    appears   never  to  ensue  upon  suppurative 

litiitis. 

Dr.  Borelli  transfixes  the  stiiphyloma  by  two  needles,  which  are  passed 
'thnmgh  the  base  of  the  protrusion,  so  as  to  cross  each  other  at  right  angles. 
Th«?  one  is  entered  at  the  temporal  side,  midway  between  the  vertical  and 
,li«)rizontal  meridian  of  the  cornea,  passed  beneath  the  tumor,  and  brought 
lout  at  a  corresponding  point  at  the  ofjposite  side.  This  pin  may  be  entered 
-eJlhtsr  above  or  below  the  horizontal  meridian,  as  appears  most  convenient 
to  the  oi>erator.  The  second  pin  is  then  to  be  introauced  at  right  angles  to 
the  first,  m  that  they  form  a  cross  (X  )*  A  thread  is  then  passed  round  the 
itaphylrtma  behind  the  pins,  and  tightly  tieil ;  the  ends  may  be  twisted  and 
fiwieDCil  to  the  cheek.  Simple  cerate  dressing  and  a  compress  bandage 
abould  he  applied.  At  the  end  of  the  third  day  the  protrusion,  together 
with  the  pins  and  thread,  is  generally  found  to  be  detached,  and  on  the 
eighth  or  ninth  day  the  wound  is  firmly  cicatrized.  If  the  stiiphyloma  is 
ilotAJ  or  large,  as  little  as  pc^sible  should  be  included  between  the  pins,  and 
[the  thread*  should  not  be  drawn  too  tight,  lest  the  strangulated  portion 
light  give  way,  or  severe  ophthalmitis  Be  aet  up.  In  partial  staphyloma 
whole  bajse  should  be  included,  and  the  threads  tied  close  and  tight  within 
[the  reinaining  cornea.     I  have  had  no  personal  experience  of  this  openition, 
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but  it  has  been  strongly  rccommeoded  by  several  eminent  surgeons, 
especially  for  partial  staphylonia,  as  it  leaves  a  good  portion  of  clear  conMlJ^ 
behind  which  to  make  an  artificial  pupil.  The  operation  la  almoBt  free  from 
danger,  and  leaves,  at  the  worst,  a  firm  movable  stump  for  an  artificial  eye.* 
De  Wecker  has  lately  devised  the  following  operation,  and  has  favored 
me  with  the  subjoined  description  of  his  mode  of  operating :  The  patient 
having  been  ana»tbeti?;ed.  the  lids  are  to  be  kept  apart  by  Desmarres'  lid 
holders  (as  they  separate  them  very  widely  and  thus  afford  niore  room  for 
the  operation).  The  conjunctiva  is  then  to  be  carefully  divided  with  adafion 
all  round  the  cornea,  and  near  the  edge  of  the  latter,  the  Bciseors  being  paaed 
freely  between  the  conjunctiva  and  sclerotic  so  as  to  detach  the  former  aa 
much  as  possible  up  to  the  equator  of  the  eyebalL  Four  eutures  are  then 
to  be  inserted.  A  needle  should  be  passed  from  without  inwards  through 
the  conjunctiva  near  the  lower  edge  of  the  cornea;  the  same  needle  should 
then  be  made  to  perforate  the  conjunctiva  about  the  upper  margin  of  the 
cornea  at  an  equal  dif^tance  from  the  corner  of  the  6ap ;  this  perforation 
must  be  from  within  outward:^,  so  that  the  needle  iaimeg  about  two  or  three 
millimetres  from  the  edge  of  the  tlap.  Four  loops  are  to  be  made  in  this 
way  (as  is  shown  in  Fig.  90,  aa,bb,ce,dd),  two  of  which  should  be  turned 
over  towards  the  temple,  the  other  two  tow  wis  the  nose,  before  we  prooeed 

Pig.  »0, 


to  tsetse  tlie  itapbyioma.  The  latter  b  to  be  done  by  transfixing  the  baae 
€f  the  tumor  with  HrAc^feV  kiiife^  and  then  cutting  straight  out,  the  two 
balnea  being  then  carefully  e&eiaed  with  scissors  by  two  semicircular  incisions 
Bfiar  llio  edge  of  the  cornea.  If  tbe  lena  b  not  spontaneously  expelled,  the 
CAprale  diottid  be  opened  wi''^  *^-  ^  -v$titome,  and  after  the  exit  of  the  lena 
tli«BatQrc»slioiild  bebnMl^*  In  order  to  avoid  any  mistake  being 

ttide  between  iIkoi*  we  nay  rri^nr  \  one  silk  of  diflfefent  colorac  On  account 
of  the  owjimeltTft  gtidiog  vrry  rnidily  over  the  sdeiotic,  we  can  obtain  a 
moel  accnnite  eotplation  of  the  cd^es  of  the  wound,  and  if  the  patient  has 
htsim  UMMrOQgUy  imdfr  the  inilotfiioe  of  chloroform  there  will  probably  be 
fto  cecspe  of  vitieoiis  kunor.    Should  the  vitieous  show  a  temlency  to  bulge 
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kiwivn  u\n  of  tl)e  sutures,  another  should  be  inserted  at  this  point,  so  as  to 
^iriprt  >?  it  and  keep  it  back, 

(in  young  subjects,  as  infants  or  children,  all  palliative  measures  should 
be  tried  in  preference  to  enucleation.  In  case«  of  very  marked  staphyloma, 
Mai  avtilalon  of  the  iris  has  been  performed  by  Dr.  ^.  D.  Noye<s,  with  ex- 
oiUeDt  reatilt^.— B.] 


ia.—nf  JURIES  ANB  WOUNDS  OF  THE  CORNEA, 
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hrei^  hodks  are  frequently  met  with  on  the  cornea,  and  amongst  the 
conimon  are  chips  or  splinters  of  iron,  steel,  w^ood,  glass,  etc.,  which 
have  become  lodged  or  imi)acted  on  the  surface,  or  more  or  less  deeply  ia 
liitt  flMbBtance  of  the  cornea.  The  presence  of  a  foreign  body  on  the  cornea 
!y  at  once  excites  considerable  reaction.  The  eye  becomes  flushed 
aod  pain^l,  and  this  is  accompanied  by  photophobia  and  iachrymation. 
Ther**  im  a  well-marked  rosy  zone  around  the  cornea,  and.  on  account  of  the 
eili  !tion,  the  pupil  is  contracted.     There  is  generally  no  difficulty 

in  ^  [J  the  presence  of  a  foreign  body  in  the  cornea,  more  especially  if 

the  former  is  dark  ic.  y.,  a  chip  of  steel  or  iron),  and  if  the  eye  is  turned 
sideways  to  the  light.  But  if  any  doubt  exists  as  to  the  presence  and  exact 
situation  of  a  foreign  body,  atropine  should  be  applied,  and  the  eye  exam- 
ined with  the  «>blique  illumination,  and,  if  necessary,  with  the  aid  of  a  mag- 
nilying  glass.  Xhe  advantage  of  employing  atropine  is,  that  the  dark 
background  afibrded  by  the  widely  dilated  pupil  throws  the  cornea  into 
strong  relief,  and  thus  facilitates  the  detection  of  a  foreign  bcKly,  particularly 
if  this  be  light  colored,  as,  for  instance,  a  splinter  of  glass. 

If  the  foreign  bixly  is  situated  superficially,  and  is  early  removed,  no 
trace  of  its  presence  may  remain.  If,  however,  it  has  escaped  detection,  or 
the  patieJit  has  not  sought  relief,  and  the  foreign  body  is  allowed  to  remain 
in  tn«  cornea,  it  may  set  up  very  considerable  keratitis,  and  even  iritis,  ac- 
companied, perhaps,  with  hypopyon.  The  cornea  around  the  foreign  body 
kdoomes  infiltrated,  and  even  a  more  or  less  extensive  ulcer  may  be  formed, 
or  suppurative  keratitis  may  supervene,  with  hypopyon,  iritis,  and  sloughing 
nf  the  cornea.  This  is  often  observed  in  aged  and  decrepit  iudi\naual«, 
mhtn  a  foreign  body  (e,  g„  a  portion  of  wheat-ear,  a  splinter  of  glass)  haa 
become  impacted  in  the  suhstanee  of  the  cornea.  In  other  and  rarer  in- 
stances, a  layer  of  lymph  surrounds  and  encloses  the  foreign  body,  which 
remains  inn<K?uous  in  the  very  substance  of  the  cornea.  Sometimes  a  splinter 
of  tteel  or  iron  passes  partly  through  the  cornea,  and  projects  somewhat  into 
the  anterior  chamber,  lying  half  in  the  latter,  and  half  in  the  cornea. 

There  is  generally  no  difficulty  in  removing  chips  of  steel,  iron,  or  glass 
lodged  upon  the  the  anterior  surface  of  the  cornea,  close  beneath  the  epithe- 
lial layer.  As  a  rule,  1  always  preier  to  keep  the  eyelids  apart  with  the 
Stop  speculum,  and  to  fix  the  eye  with  a  pair  of  forceps.  By  so  doing,  we 
avoid  all  risk  fr<mi  any  sudden  movement  or  start  of  the  patient,  and  can 
accomplish  the  removal  of  the  foreign  body  very  quickly  and  efficiently. 
The  application  of  the  speculum  and  forcefis  undoubtedly  causes  some 
degree  of  pain,  but  this  is  more  than  counterbalanced  by  the  advantage  of 
having  the  eye  completely  under  our  control.  I  have  but  too  often  seen 
thai,  liter  numerous  inetlectual  and  painful  attempts  to  remove  the  foreign 
body«  tiiey  had,  after  all.  to  be  employed.  The  patient  should  sit  on  a  chair, 
either  directly  facing  the  light,  or,  if  the  foreign  body  can  be  better  seen, 
with  the  fiace  turned  sideways  towards  it,  and  his  head  should  lean  hack 
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against  the  breast  of  the  operator,  who  should  stand  behind  him.  Having' 
applied  the  8f>eeulura,  the  surgeon  steadies  the  eyebuU  with  a  pair  of  forceps 
held  in  hia  left  hand,  and  endeavors  to  remove  the  foreign  body  with  tha 
Bpnd,  hy  passing  the  instrument  behind  it,  and  thus  lifting  it  out  If  the 
foreign  body  is  impacted  deeply  in  the  substance  of  the  cornea*  there  arificfl 
the  danger  that  in  our  efforts  to  remove  it  we  .should  push  it  further  in,  op 
cause  it  to  perfornte  and  fall  into  the  anterior  chamber*  A  broad  uecMJJe 
should  in  such  a  case  be  carefully  passed  behind  the  furoi^  body,  and  thus 
be  lifted  out.  If  it  lies  verj^  near  the  posterior  wall  cjf  the  cornea,  the  needle 
may  be  passed  into  the  anterior  chamber,  and  the  broad  })art  of  its  blade 
pressed  against  that  portion  of  the  posterior  wall  of  the  cornea  which  is 
opposite  the  ioreign  body,  so  as  to  steady  this,  and  then  it  may  be  removed 
with  another  needle,  or  a  very  fine  pair  of  forceps.  A  eimiiar  proceeding  ii 
to  be  adopted  if  the  foreign  body  protrudes  partly  into  the  anterior  chamber, 
for  then  an  iridectomy  knife  or  a  broad  needle  should  be  passed  into  the  latter 
and  pushed  behind  the  foreign  body,  gentlv  pressing  this  back  into  the 
cornea ;  its  anterior  end  should  be  seized  with  a  pair  of  force }is,  and  in  this 
way  it  may  be  readily  extracted.  [A  better  way  is  to  transfix  the  cornea 
with  either  a  broad  Graefe's  cataract-knife,  or  even  a  Beer's  cataract-knife, 
making  the  points  of  entrance  and  exit  on  either  side  of  the  foreign  body. 
Then  press  the  flat  side  of  the  knife  against  the  posterior  surface  of  the 
cornea,  or  against  the  foreign  body,  if  it  reaches  into  the  anterior  chamber, 
thus  holding  it  in  place,  and  preventing  it  falling  to  the  bottom  of  the 
chamber.  Then  enlarge  the  wound  in  the  cornea  made  by  the  foreign 
body^  and  remove  the  latter  either  by  forceps  or  scoop, — B.]  If  a  bit  of  steel 
is  situated  on  the  surface  of  the  cornea,  it  may  also  be  removed  with  a 
magnet.  After  the  removal  of  a  foreign  body  from  the  cornea,  a  drop  or 
two  of  castor  oil  should  be  applied  to  the  eye,  to  lubricate  the  parts,  Aiter- 
wards  atropine  should  be  applied,  in  order  to  allay  the  irritadoD.  If  the 
latter  is  considerable,  and  accompanied  by  severe  ciliary  neuralgia,  cold 
compresses  and  leeches  are  indicated,  followed  by  warm  poppy  fomentations. 
The  use  of  the  eyes  must  be  forbidden  until  all  symptoms  of  irritation  have 
subsided  < 

The  etTects  which  burns,  injuries  from  quicklime,  molten  lead,  and  chem- 
ical agents  may  have  upon  the  cornea,  have  already  been  described  in  the 
section  on  injuries  to  the  conjunctiva  (p.  19B),  and  the  same  coui^e  of  treat- 
ment is  to  be  pursued  as  w^as  advocated  there. 

Wmtnd4  of  the  Comta. — The  danger  to  be  feared  from  these  vanes  ac- 
cording to  their  extent,  situation,  and  nature.  It  occasionally  happens  that 
a  very  superficial  cut  with  a  sharp  instrument  does  not  perforate  the  cornea, 
but  simply  penetrates  into  its  substance,  and  forms  a  small  flap,  which  majr 
K.Mii  readily,  by  the  first  intention,  without  leaving  any  trace.  Thus  a  small, 
cut  or  punclurt*  of  the  cornea  frequently  lieals  without  leaving  any 
uuii  iw  behind,  as  Is  daily  evidenced  bv  ojyerations  upon  the  cornea,  as,  for 
kkstance,  thuks**  for  cataract,  either  pertormed  with  a  knife  or  by  the  neeflle. 
The  chief  tbuitri^r  of  pi^netrating  wounfls  of  the  cornea  is  that  they  may 
cause  ocmsiiWAble  proia)«r  of  the  ins,  or  that  they  should  implicate  the  iris 
fit  "  tod  thus  set  up  ^vcre  iritis  or  traumatic  cataract.  In  such  cases, 
ti  Jon  not  only  of  the  cornea,  hut  alsi>  of  the  iris  and  lens,  roust  be 

CM^fiilly  wateheij,  for  any  implication  of  the  structures  of  course  greatly  M 
miameM  the  danger  of  the  accident,     Bruiseei  of  the  cornea  by  blunt  instru*  % 
maola  also  often  piort  retj  dangerous,  as,  on  account  of  the  contusion  of 
llio  israrsd  pan  and  its  vicinity,  severe  infiammation,  perhaps  of  a  suppmrn- 
tire  character,  is  set  up^nhic^ntay  even  lead  to  suppuration  of  the  comea. 
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wnt  of  injuries  or  woinuls  of  the  cornea  the  firet  indicatiou  is 

to  utilnlue  the  symptoms  of  irritution  and  inflammation.     If  there  is  great 

m,  cold  compresses  should  be  sedulously  employed,  or  a  few  leeches  should 

applied  to  the  temple,  followed  by  hot  poppy  fomentations,  bo  that  free 

ifter-blt^eding  may  be  encouraged.     A  strong  solution  of  atropine  should  be 

pneionbecl,  the  compound  belladonna  ointment  be  rubbed  over  the  forehead, 

«jjr|  n  light,  though  firm  compress  bandage  be  applied,  in  order  that  the 

fitrte  mnv  be  kept  perfectly  at  rest.     If  the  symptom.?  of  inflammation  do 

flot  readily  yield  to  such  treatment,  the  eye  (should  be  again  most  carefully 

examined,  in  order  that  it  may  be  ascertained  whether  a  little  finreign  body 

htt9  not  remained  undetected  in  the  cornea,  anterior  cli amber,  or  iris.     The 

rjifioua  complications,  such  as  prolapse  of  the  iris,  iritw,  traumatic  cataract, 

etc.,  niUBt  be  treated  according  to  the  general  rules  laid  down  in  the  sections 

ia  which  these  affections  are  described.    If  an  incised  wound  is  situated  partly 

in  the  eoniea  and  partly  in  the  sclerotic,  it  occurs  sometimes  that  the  jwrtion 

ia  the  latter  situation  does  not  heal  readily,  and  that  a  little  fistulous  open- 

me  luay  remain.     In  such  case^,  the  treatment  is  to  unite  the  wound  in  the 

fc&ffitic  by  means  of  one  or  two  fine  sutures,  according  to  its  extent.     This 

will  keep  the  lips  of  the  incision  in  contact,  plastic  lymph  will  be  effused, 

and  a  firm  union  will  soon  be  effected.     The  thread  should  carry  a  needle  at 

^each  etid,  so  that  we  may  be  able  to  insert  the  suture  into  the  sclerotic  from 

HiiHiAin  outwardsy  otherwise  a  sudden  start  of  the  patient  might  cause  the 

H|Kunr  of  the  needle  to  penetrate  the  eye. 


[14.— TUMORS  OF  THE  CORNEA, 


Tumors  of  the  ooruea  are  very  rarely  found  originating  in  the  tissue  of 

ibe  cornea  itself,  but  begin  in  the  conjunctiva  either  at  the  limbus  or  else- 
where, and  involve  the  cornea  through  the  medium  of  \U  epithelium.  They 
mav  be  benign  or  malignant 

'fhe  dermoid  tumor  is  of  the  most  frequent  occurrence,  and  has  been 
already  dcscrilxMj  in  detail  in  the  article  upon  tumors  of  the  conjunctiva 
(p.  200*.  In  its  pure  form  it  is  a  congenital  growth,  but  a  mixed  growth  of 
dermoid  and  tipomatous  tissue  is  sometimes  met  with  afler  birth,  and  even  in 
adult  life. 

Pure  Mekinomn  must  be  regarded  as  a  benign  growth,  though  it  may 
become  malignant.  It  is  a  rare  tumor  in  the  cornea,  and  generally  develops 
from  the  small  pigment  jiatches  met  with  on  the  conjunctiva  near  the  cornea* 
eitUer  s|)ontaneously  or  as  the  result  of  injury, 

Saramia  of  the  cornea  i^  almost  always  of  the  pigmented  or  melanotic 

rariety.     It  procoe<ls  from  the  limbus,  passes  over  to  the  cornea,  has  some- 

a  smrxHh,  sometimes  a  lobulated  surface,  and  is  very  vascular.     It  is  of 

A  brown  or  black  color,  and  of  varying  consistency.     Though  it  may  involve 

the  corneal    parenchyma,  it    usually  does  not,  but  pushes  in  between  the 

leliuin  and  the  corneal  tissue  proper.     The  epithelial  covering  is  usually 

'niniji«lv  hypertrophied,  and  the  sarcoma  is  almost  always  of  the  small 

)ur  iriety.     It  may  involve  the  sclera  quite  extensively. 

J.J  ~i.tf  of  the  cornea  begins  generally  as  a  small  nodule   on   the 

lltnhus,  resembling  a  phlyctenule,  and  may  remain  for  a  long  time  quiet, 

it  suddenly  begins  to  grow  very  rapidly.     It  may  bo  very  painful. 

tumor  is  gravish-white  or  reddish,  and  may  in  very  rare  cases  be  black. 

las  an  irregular,  fissured  surface,  and  is  usually  sofl.     These  tumors  are 

inenilly  removed  with  ease,  and  the  corneal  parenchyma  is  but  very  little 
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changed.  The  growth  jjiishes  in  over  the  cornea  beneath  the  ef>it)i€lluiti» 
and  the  ocular  coujuoctiva  is  usually  extensively  iufiltriited.  When  removed, 
thoy  generally  return. 

The  Mefxjtw-carcifwma  begins  also  at  the  lirabus,  and  may  grow  to  an 
enormoys  tsize,  m  that  the  eyelids  cannot  be  closed.  Th^e  tumors  are  always 
black  or  brown,  sufl,  fungoid,  and  8u  vu.seular  that  they  bleed  on  the  slightest 
touch.  Though  ijjsuttlly  growing  over  the  cornea  under  the  epithelium,  they 
may  involve  the  parenchyma  very  extensively,  the  menibrana  liniitans  ex- 
terna being  destroyed. 

As  regards  treatment,  operative  removal  is  the  only  method  of  any  u«e. 
If  the  growth  is  seen  early  enough,  it  can  generally  be  removetl  without 
any  difficulty,  and  with  very  little  danjage  to  the  cornea.  Even  If  the 
tumor  is  of  mine  size,  its  removal,  leaving  the  eye  in  place*  should  always  be 
attempteil,  and  will  generally  «ucceed,  though  it  will  probably  return. 
Where  we  have,  however*  to  deal  with  a  liingoid  mass  of  melani>carcinom», 
its  removal  will  be  (»f  no  tise  on  account  of  its  rapid  reappearance,  and  the 
eyeball  j*houUl  be  enucleated  together  with  most  of  the  ocular  conjunctiva* 
in  order  to  prevent  if  poe^ible  its  return  in  the  orbital  tissue. — B.] 

In  general  leprosy  the  cornea  in  rare  instances  may  also  show  a  leprous 
condition.  Proiessor  Sylvester,  of  Bombay,  has  kindly  furnished  me  with 
florae  particuhira  of  leprous  tubercle  of  the  cornea,  with  a  very  few  casea  of 
which  he  has  met.  In  one  patient  thirty-five  years  of  age»  and  a  confirmed 
leper,  **The  tubercle  on  the  sclero-corneal  junction  of  the  lett  eye  is  about 
the  size  of  a  large  split  pea,  sinooth  on  the  surface,  and  precisely  reaemblea 
those  on  the  skin,  except  that,  wauting  the  brown  pigment  of  the  dermal 
covering,  it  is  of  a  paler  flewh  color,  and  h  covered  with  conjunctiva  in  which 
two  stray,  tortuous  ve^ssels  ramify.  It  has  a  hard  feel  when  taken  between 
the  blades  of  the  forceps,  and  when  pressed  givejn  little  or  no  pain ;  it  is  but 
slightly  vascular  and  firmly  incorporated  with  the  cornea  proper;  it  is, 
moreover,  surrounded  by  a  zone  of  decided  opacity  which  extends  completely 
through  to  the  membrane  of  Descemet;  the  opaque  zone  slightly  overlaps  the 
pupillary  aperture*  which  is  dilated;  the  iris  is  as  yet  unaffected,  and  the 
fibres  of  its  stroma  distinct/*  In  another  case  the  whole  cornea  was  involvcKJ, 
causing  it  to  resemble  an  <trdinary  staphvloma.  Professor  8vivester  believes 
that  the  disease  conmiences  in  the  conjunctiva  and  extends  thence  t*)  the 
cornea,  and  that  the  eye  may  be  lost  by  the  extension  of  the  tul>ercle,  thd 
base  of  whicli  preeses  on  and  involvcH  the  ins,  which  becomes  inflamed,  and 
sabeequently  the  deeper  tunics  become  implicated.  He  has  never  seen  the 
eye  im[)licated  in  the  ansesthetic  tbrm  of  lepra;  Chisolni,  however,  haji 
recorded  such  a  case.^  Dr.  Pedraglia  has  published  a  very  interesting  paper* 
on  diseases  of  the  eye  in  lepers,  giving  the  history  of  fourteen  cases  which 
he  observed  in  Bahia  and  Rio  de  Janeiro.     He  found  the   following  the 

Erincipal  changes  which  take  place  in  the  eye:  1,  The  eyelids  lose  their 
lahes,  and  become  thickened  and  red ;  2.  The  conjunctiva  also  is  thickened 
and  red,  which  he  believes  to  be  1<^8  of  a  tul>erculou8  character  than  ilue  to 
a  proliferation  of  the  connective  tiJiisue,  but  this  only  occurs  in  those  cases  in 
which  the  skin  is  bypertrophied,  for  when  the  latter  is  pale  and  anaemic  both 
tlie  eyelids  and  conjunctiva  remain  normal;  3.  The  eomea  may  be  atibetefl 
with  superficial  keratitis,  or  with  opacities  due  to  the  exte4ision  of  thickened 
conjunctiva,  tubercles  (?)»  or  else  it  may  become  stretched  and  a«sun)e  a 
gretiter  conicity ;  4.  In  nearly  all  cases  in  which  there  is  opacity  of  the 
cornea,  there  was  also  a  chronic  affection  of  the  uveal  tracts  e,  g,,  ati>>phT  of] 
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iMtiaue,  anterior  synechite,  closed  pupil,  and  in  some  even  opacity  of  the 
ieoi*  Mr.  Hutchinson  has  observed  one  case  of  leproua  tubercle  of  tho 
ODniei*  A  portrait  of  which  is  given  in  the  New  Sydenham  Scfciety's  '*  Atlas  of 
ftiuDiecMbBes"  (PL  21)). 


DISEASES   OF   THE   SCLEROTIC. 
1  —EPISCLERITIS  AND  8CLERITIS. 

Though  episcleritis  may  exist  alone,  yet,  if  it  is  at  all  chronic,  the  super- 
Wtibtkl  layers  of  tlie  sclera  are  always  involved,  and  hence  the  process  may 
&  tertiied  scleritis.  The  injected  vessels  are  of  three  kinds:  First,  the  long 
tortuous  conjunctival  vessels;  secondly,  the  episcleral  or  subconjunctival 
ves&cis,  which  are  shorter;  and,  thirdly,  the  deep  ciliary  vessels,  short  and 
straight,  and  only  appearing  when  iris  or  cornea  is  involved. — B.] 

Though   not  a  dangerous   affection,  episcleritis   often    proves   extremely 

troublesome  on  account  of  the  protracted  and  obstinate  course  which  it  rune, 

mad  also  on  account  of  the  tendencv  to  frequent  recurrence  which  it  ofleo 

manifeets.     It  is  <ii8tinguished  by  the  appearance  of  a  small  dusky-red,  or 

H  reddish -yellow  elevation  on  the  sclerotic,  m  close  proxiniity  to  the  Insertion 

Hof  one  of  the  recti  muscles,  and  at  a  short  distance  from  the  edge  of  the 

^^■niea.     It  occurs  most  frequently  at  tlie  temporal  portion  of  the  sclerotic, 

^^Bkr  the  insertion  of  the  external  rectus  muscle.     The  appearance  of  the 

Bfittle  nodule  is  generally  preceded  and  accompanied  by  more  or  less  coa- 

^Mupctival  and  subconjunctival  redness,  more  especially  of  that  segment  of 

^^Btt  eyeball  upon  which  the  elevation  is  situated,  to  which,  indeed,  the  vas- 

pHBarity  is   often    confined.     The   subconjuuctival    tissue    is   at   tliis    point 

markedly  thickened  and  swollen,  and  of  a  peculiar  rusty,  dark,  purplish 

Phue,  its  bloodvessels  (as  well,  perhaps,  as  those  of  the  conjunctiva)  being 
here  stimewhat  dilated,  tortuous,  ana  of  a  dusky  tint.  Frequently  the  con- 
junctiva is  hardly  at  all  affect<;d,  the  vascularity  and  swelling  being  confined 
to  the  subconjunctival  tissue  and  the  superficial  layers  of  the  sclerotic. 
Ther€  tfi  sometimes  considerable  photophobia,  lachrymation,  and  a  certain 
degree  of  ciliary  neuralgia,  but  in  many  cases  these  symptoms  are  almost 
iatirely  absent,  and  the  patient  experience's  only  slight  discomfort,  or  a 
fbelin^'  of  dull,  heavy  pain  in  and  around  the  eye.  The  afFectcd  point  of 
tb*  may  al»:i  be  more  or  less  sensitive  to  the  touch.     At  the  outset. 

tht  II  might  be  mistaken  for  phlyctenular  or  pustular  conjunctivitis, 

but  th«i  little  nodule  soon  inereas<'s  in  size,  and  assumes  a  dusky,  reddish- 
brown  appearance,  having  a  broad  base,  and  showing  no  tendency  to  ulcerate 
or  suppurate.     Grmiually  it  becomes  more  pale,  diminishes  in  size,  and  slowly 
pjM-ars,  after  it  has  existed  perhaps  for  many  months.     Or  it  may  recur 
in  and  again,  either  at  the  same  spot,  or  at  some  other  point  of  the  eye- 
1»  so  that  the  disease  may  travel  round  the  cornea  from  point  to  point. 
[There  is  an  acute  form  which  must  be  distinguished  from  the  chronic, 
though  it  tends  to  run  into  the  latter,  and  is  very  rare. 

The  consequences  of  a  chronic  scleritis  are  important,  and  sometimes  dis- 
astrous: the  corneal  complication  almost  always  existing  in  the  form  of  an 
infiltration .  and  very  rarely  tending  to  the  development  of  ulceration,  is  by 
DO  means  a  constant  result.  It  begins  at  the  margin  and  advances  towards 
tlic  centre,  and  leaves  behind  it  deep  and  permanent  opacities.  luliaoitua- 
iion  of  the  uveal  tract,  especially  of  the  iris,  according  to  Baemiscb,  occurs 
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in  111!  caaes  of  corneal  complication.  Functional  disturbances  in  scleritis 
may  be  very  pronounced  or  scarcely  perceptible.  The  disende  may  disappear 
without  leaving  any  trace,  but  this  is  nut  common  iinle^  it  is  of  syphilitic 
origin.  As  rare  com[)lications  may  be  mentioned:  1st,  the  ulceration  of  the 
inflamed  scleral  ti.Hgm-s;  and  2d,  the  development  of  scleral  ectama.  This 
latter  results  from  a  thiimiug  of  the  njembrane,  is  very  rare,  and  must  be 
distinguished  from  that  form  of  ectasia  known  as  ciliary  staphyloma,  aod 
due  to  other  causes. 

Bcleritis  is  a  rare  disease »  as  a  rule  does  not  attack  both  eyes,  and  occurs 
oftene.st  in  middle  life. — B.] 

The  disease  h  not  only  very  protracted  and  obstinate  in  its  course,  but 
also  very  little  influenced  either  by  general  or  local  treatment.  It  occurs 
most  frequently  in  females  of  an  adult  age,  and  does  not  appear  to  be  due 
to  any  appreciable  cause,  except  that  it  is  perhaps  more  often  met  with  in 
persona  of  a  rheumatic  or  gouty  tendency  than  in  others.  In  some  cases  it 
would  also  appear  to  be  due  to  a  syphilitic  taint,  and  is  then  apt  to  prove 
extremely  obstinate,  except  it  is  treated  by  anti-syphilitic  remedies.  The 
cornea  sometimes  becomes  implicated,  more  especially  the  part  nearest  the 
elevation,  the  eupcrficial  portions  of  the  cornea  becoming  cloudy,  and  this 
opacity  assuming  somewhat  the  appearance  of  a  partial  arcus  senilis.  If 
there  are  much  ciliary  irritation  and  pain,  atropine  drop  should  be  employed, 
and  warm  pippy  fomentations  be  applied  to  the  eye.  The  insutHatiuu  of 
calomel  or  the  use  of  the  re(bpreci|>itate  ointment  have  proved  of  little 
benefit  in  ray  hands;  indeed,  I  think  them  contra-indicated  if  there  is  any 
ciliary  irritation,  still  more  so  is  ihi*  the  case  with  caustic  collyria.  I  have^ 
however,  in  some  cases  found  marked  and  striking  benefit  from  the  use  of  a 
collyrium  oi'  chloride  of  zinc.  I  employ  at  firi^t  a  very  weak  solution  (gr.  ss 
to  fjj  of  water),  and  if  thb  is  well  borne  and  does  not  augment  the  redness 
or  produce  much  irritation,  I  increase  the  strength  to  gr.  i-ij  to  f  ij.  The 
patient  should  be  placed  upon  a  generous  diet,  and  tonics  should  De  freely 
administered.  Where  there  is  a  distinct  gouty  or  rheumatic  tendency, 
preparations  of  guaiacum,  or  ct>lchicum  together  with  tincture  of  aconite, 
should  be  given.  If  there  are  evidences  of  syphilis,  iodide  of  potassium 
should  be  prescribed,  and  perhaps  even  mercurial  inunction.  [The  hypo- 
dermic injection  of  the  h yd rochl orate  of  pilocarpine,  in  doses  of  one-fourth 
to  one-half  of  a  grain  daily,  is  sometimes  beneficial  in  cutting  short  the 
disease. 

Massage  has  been  highly  recommended  in  scleritis  and  episcleritis  by 
Pedraglia  and  others.  In  the  former's  hands  it  proved  successful  in  severiU 
caees,  no  other  treatment  being  employed  (see  '*  Central blatt  ftir  prakt 
Augenheilk.;'  April.  1881). 

The  following  operative  procedure  has  been  recommended  by  Wicker- 
kiewiez  in  cases  of  scleritis  which  have  resisted  the  ordinary  methods  of 
treatment.  The  conjunctiva  is  divided  freely  over  the  scleral  inflammation, 
so  as  completely  to  expose  the  diseased  part.  It  is  better  to  make  this  con- 
junctival incision  parallel  to  the  corneal  margin.  Then  with  a  small,  sharp 
spoon,  made  f  )r  the  purpose,  the  operator  scratches  and  scoops  out  the  soft, 
spongy,  very  vascular,  infiltrated  tissue  of  the  sclera,  until  healthy  scleral 
tissue  is  reached.  A  crater-like  excavation  is  thus  formed.  Icetl  compresses 
are  then  applied  for  an  hour,  and  then  an  antiseptic  bandage  is  put  on.  This 
bandage  is  reapplied  daily,  and  if  any  purulent  secretion  appears,  some 
aatringent  wash  is  used.  In  this  way  the  duration  of  the  disease  is  much 
shortened.     (See  "Centralblatt  fiir  prakt.  Augeuheilk,;'  October,  1880.) 
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Seleriii^  mfphilUiea,  or  gummy  infiltration  of  the  sclera,  Is  not  an  iincom- 
Doa  lesion  in  conytimtional  syphilis.  This  may  be  u  circumi*cTibed  gummy 
noflule  or  a  diiUii^e  infiJtration,  When  circumscribed,  it  usually  may  be 
fbund  on  the  temporal  side,  either  in  the  course  of  the  external  rectus  muscle, 
or  between  it  and  the  superior  rectus.  Though  somewhat  chronic,  it  yields 
more  rt'adily  to  proper  anti-syphilitic  treatment  than  the  other  varieties  of 
sderiti:?.  If,  however,  the  gumma  start  from  the  ciliary  body  and  spread 
ktcr  Jo  the  sclera,  its  termination  is  not  so  favorable. — B.J 


1— ANTERIOR  SCLEROTIC  STAPHYLOMA.     [CILIARY  STAPHYLOMA, 
EQUATORIAL  STAPHYLOMA.— B] 

8t«phylomatou!s  bulging  of  the  sclerotic  may  be  chiefly  or  entirely  con- 
fined to  one  part  of  the  anterior  portion  of  the  sclerotic,  or  it  may  involve, 
more  or  leas,  the  whole  of  the  eyeball.  The  partial  anterior  staphyloma  la 
generally  near  the  ciliary  region,  or  further  nack,  near  the  equattfr  oi'  the 
eye.  It  laay  occur  at  any  point  from  the  edge  t>f  the  cornea  to  the  equa- 
toriai  region  of  the  eyeball,  and  frequently  shows  itself  between  the  inser- 
tion of  two  of  the  recti  muscles,  as  there  is  less  resistance  offered  at  such  a 
point  to  the  protrusi()n  of  the  sclerotic. 

In  the  great  majority  of  cages,  staphyloma  of  the  sclerotic  is  due  to  irido- 
ehorotditis,  accompanied  by  an  increase  in  the  intra-ocular  teufiion,  which 
le&d»  tu  dii^tention  and  bulging  of  the  sclerotic  at  one  or  more  points,  the 
r««tstance  of  the  sclerotic  having  moreover  been  perhaj>8  also  weakened  by 
an  inflammatory  thinning  of  its  structure.  The  prominence  of  the  iuflam- 
rnntory  symptoms  varies  very  greatly,  according  to  the  rapidity  and  acute- 
ncn  with  which  the  staphyloma  is  formed.  If  the  coui^e  of  the  disease  is 
very  acute,  we  find  that  there  are  marked  symptoms  of  irido-choroiditis. 
There  is  conjunctival  and  subconjunctival  injection,  accompanied  perhaps 
by  a  certain  degree  of  chemo^i.s,  more  especially  over  and  around  that  part 
of  th^  «:rlerotic  which  is  beginning  to  bulge.  The  ciliary  neuralgia  is  often 
ifi^T  ,  and  the  ciliary  region  acutely  sensitive  to  the  touch.     The  edge 

of  i^a  may  be  somewhat  opaque,  the  aqueous  humor  hazy,  the  iris 

dbooiored  and  inflamed,  and  ita  pupillary  edge  tied  down  by  ejLudations  of 
ljmpb« 

ll  the  pupil  is  sufficiently  clear  to  admit  of  an  ophthalmoscopic  examina- 
tion, the  vitreous  humor  is^  often  found  dittusely  clouded,  with  large,  dark 
aliredK  floating  about  in  it.  The  tension  of  the  eye  is  generally  considerably 
Uicreased,  and  tlie  sight  and  held  of  vision  greatly  impaired.  The  increase 
in  the  eye-tension  ie  not,  however,  absolutely  necessary  tu  the  production  of 
phyloma.  For,  on  account  of  an  inflammatory  thinning  of  a  certain 
ion  of  the  selenitic,  the  latter  may  not  be  suflicicntly  firm  and  strong  at 

If  point  to  resist  the  presence  of  even  a  normal  degree  of  intraocular  ten- 
don, and  cnnsetjiiently  yi^eids  before  it.  In  i^uch  a  case  there  would,  of 
,  be  no  augmentation  of  the  eye-tenaion,  no  hardness  of  the  globe, 
cases  are,  however,  rare  iu  comparison  to  the  others,  in  which  the  in- 
of  the  tension  is  the  chief  cause  of  the  protrusion.  Besides  the 
pain,  the  patient  often  complains  of  bright  flashes  of  light  ( photop- 
ii^}.  rNX)n  there  is  noticed  at  one  point  of  the  sclerotic  a  slight  prominence 
or  bulging,  the  outline  of  which  may  be  circumscribed  and  clearly  detined, 
or  be  irregular  and  pasa  gradually  and  insensibly  over  into  the  healthy 
ncJerutic.  Aa  the  bulge  increases,  the  sclerotic  becomes  more  and  more 
ihianed  (partly  perhaps  from  inflammation  and  partly  from  distention)  and 
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discolored,  asaaming  at  this  point  a  diisky^  dirty,  bluish -gray  hue,  which 
due  to  the  shining-  throygh  of  the  choroid.    Thus  the  staphyloma  may  altaittj 
a  considerable  size,  even  in  the  course  of  a  few  weeks.    [Fig.  100.]    Together j 
with  the  increase  in  size  of  the  ataphyloma,  the  proximate  portioo  of  tb< 
ciliary  reo:ii>n,  and  even  of  the  cornea,  may  become  involved  in  it,  and 
considerably  changed  in  curvature,  the  corresponding  plane  of  the  iris  and 
the  zonula  of  Zinn  being  stretched,  and  the  attxwjhment  of  the  leas  conse- 
quently relaxed  and  loosened. 


[Fig.  100. 


Fig.  101, 


After  Miller. 


After  Milter.] 


As  a  rule,  however,  the  progress  of  the  ataphyloma  is  very  slow  and  gradual 
After  a  more  or  less  acute  and  severe  inflammation  of  the  iris  and  choroid 
has  existed  for  some  length  of  time,  and  its  progress  has  been  perhaps  ap- 
parently arrested,  it  is  noticed   that  the  curvature  of  one  portion  of  the 

sclerotic  is  somewhat  altered  and  more  promi- 
[Fig.  102.  nent,  and  its  surface  truversed  by  dark,  dilated 

vessels.  Gradually  and  slowly  the  protrusion 
increases,  the  sclerotic  becomes  more  thinned, 
and  exchanges  its  bright  lustrous  white  color 
for  a  dusky  bluish  tint.  Sometimes  the  sta- 
phyloraatous  bulging  is  traversed  by  tendinous 
glistening  trabeculse,  forming  a  kind  of  frame- 
work, through  the  interstices  of  which  the 
darker  portions  bulge  out,  giving  to  the  whole 
a  faint  likeness  to  a  mulberry,  [Fig.  101.] 
The  staphyloma  may  now  remain  stationary 
for  a  time,  and  the  inflammatory  symptoms 
disapi>ear.  Then  an  inflammatory  exacerba- 
tion supervenes,  the  eye  becomes  painful,  irri- 
table, flushed,  and  an  increase  in  the  size  of  the 
After  Mft«kenzie.]  Staphyloma  is  noticed.     But  these  symptonifl 

again  disappear,  and  the  progress  of  the  diseaae 
ifi  temporarily  arrested.  Such  exacerbations  may  be  of  frequent  occurrence, 
and  lead,  finally,  to  a  considerable  and  very  prominent  staphyloma.  Some- 
times the  staph ylomatous  bulgings  are  not  chietly  confined  to'  one  portion  of 
the  sclerotic^  but  occupy  the  whole  of  the  ciliary  region  around  the  cornea, 
and  then  the  disease  is  termed  '*  annular  staphyloma.'*     [Fig.  102.) 

This  distention  and  bulging  are  not  limited  to  the  sclerotic,  but  extend  to 
the  choroid^  which  is  generally  adherent  to  the  former,  and  consequently 
8tretche^l  and  bulged  with  it,  undergoing  in  time  perhaps  almost  complete 
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fltropny.  The  retina  may  either  be  adherent  to  the  choroid,  and  therefore 
aIso  stretched  and  altered  iu  etrui.ture,  or  it  may  be  separated  from  it  at  this 
point,  aod  pass  straight  acra^s  the  base  of  the  staphyhjinatous  bulge,  the 
'  anly  of  the  latter  beiu^  ocounied  by  serous  fluid.  The  vitreous  humor  is 
ftLw  raore  or  leas  clouded  and  nuid.  Sometimes  it  i?,  however^  quite  trans- 
pirent,  and  we  can  then  diatirictly  aee  (if  the  other  refractive  media  are 
clear)  the  details  of  the  fundus,  and  perhaps  detect  a  deep  excavation  of  the 
optic  nerve.  Generally,  however,  we  are  unable  to  see  the  fundus  on 
tccouot  of  exudations  in  the  pupil,  or  the  opacity  of  the  lens  and  vitreous 
BuiDor. 

In  complete  sclerotic  staphyloma,  the  anterior  portion  of  the  sclerotte  and 
the  cornea  are  greatly  altered  in  curvature,  being  either  distended  into  a 
conicjiJ,  or  gub-ovoid   protrusion.     The    iria  and  zonula  of  Zinu  are  also 
much  distended.     The  plane  of  the  iris  is  gi*eatly  increased  in  »ize,  and 
its  surface  is  of  a  dirty  slate  tint,  which  is  partly  owing  to  inflammatory 
cliaDges,  and  partly  to  the  stretching  and  atro)>hy  of  it«  fibrillue.     It  is,  more- 
over, often  tremulous,  on  account  of  the  partial  or  complete  dislocation  of 
the  lens,  or  on  account  of  tJio  latter  being  separated  Irom  its  posterior  surface 
by  a  considerable  amount  of  fluid.     From  the  disteniiim  ami  stretching  of 
the  zonula  of  Zinn,  the  attachments  of  the  leni*  are  relaxed  and  weakened, 
and  the  latter  may  be  partially  or  completely  dislocated  into  the  vitreous 
humor.     The  depth  and  size  of  the  anterior  chamber  are  often  greatly  in- 
creased.    Indeed  the  whole  eye  is  much  enlarged,  and  on  this  account  as 
well  as  the  protrusion  of  the  eye  from  the  orbit,  this  condition  is  often  termed 
**  buphthalraos,"     The  sclerotic  is  traversed  by  dilated  tortuous  vessels,  and 
is  of  a  dusky,  dark-blue  tint,  which  is  either  dilfuse  and  uniftirm  in  character, 
liefly  confined  to  certain  points,  giving  to  the  whole  a  dark,  jmtchy  ap- 
ince.     The  pupil  is  often  occupied  by  lymph,  the  capsule  of  the  lens 
jue,  and  covered  by   masses  of  exudation,  the  lens  itself  being  also 
frequently  cataractous.     If  the  staphyloma  has  forrae<I  after  an  extensive 
perforation  of  the  cornea,  there  will  be  no  anterior  chamber,  the  iris  and 
cupdule  of  the  lens  are  intimately  connected  with  and  adherent  to  the  corneal 
cicatrix,  the  lens  is  cataractous,  perhaps  shrivelled  and  chalky,  or  altogether 
absent,  having  escaped  through  the  corneal  perforation. 

Both  the  partial  and  complete  staphyloma  may  after  a  time  become 
arreistcd,  the  inflammatory  exacerbations  becoming  less  and  less  frequent, 
•ad  finally  ceiising.  In  other  cases,  severe  suppurative  irido-choroiditis 
ipervcnes,  and  gradually  leads  to  atrophy  of  the  eye.  Or  again,  the  bulging 
in  a  partial  staphyloma  may  give  way,  either  spontaneously  or  in 
(iieDce  of  a  blow  uiwu  the  eye,  or  a  sudden  and  severe  strain  or  exer- 
A  great  portion  of  the  contents  of  the  eyeball  escapes,  this  being  often 
jcooDQpanied  by  profuse  intra-ocular  hemorrhage ;  severe  inflammation  super- 
[venes,  and  the  globe  shrinks  and  atrophies. 

Witli  regard  to  the  treatiuent,  I  need  only  say  that  at  the  very  outset  of 
the  disease,  when  the  symptoms  are  only  those  of  irido-choroiditis,  the  usual 
imedies— atropine,  leeches,  naracentesia,  etc, — should  be  emph^yeci,  but  w  hen 
tension  of  the  eye  is  markedly  increased,  and  if  the  sclerotic  shows  at  one 
tint  a  tendency  to  bulge,  theae  remedies  no  longer  suffice,  and  a  large 
Iridectomy  should  be  made  at  once.  If  this  should  not  check  the  inflamma- 
^-Huo  and  the  bulging  of  the  sclerotic,  repeated  pamcentesis  may  be  tried,  or 
a  aeoond  iridectomy  may  be  made  opposite  to  the  first,  so  as  to  divide  the 
iris  into  two  separate  halves,  But  if  the  staphyloma  is  considerable  and  has 
existed  for  some  time,  the  iridectomy  no  longer  suffices  to  ciiuse  it  to  shrink^ 
and  we  may  then  have  to  abscise  it.     This  should  be  done  with  a  catiiract- 
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knife,  as  in  the  case  of  staphyloma  of  the  cornea  (page  257).  After  the 
operation  a  firiu  compress  oandage  is  to  be  applied.  In  cases  af  partial 
staphyloma^  mure  especially  if  the  base  is  small,  I  should  prefer  BorelU's 
operation  (page  261)  to  abscijssiDn,  In  those  eases  in  which  the  sight  is 
greatly  and  hopelessly  lost,  and  the  eye  is  a  source  of  constant  irritation  and 
discomfort,  abscission  by  Critchett's  method  should  be  performed.  [Cntchett  s 
method  of  abscission  is  by  un  means  a  safe  operation  in  this  region,  as  the 
resulting  cicatrix  comes  to  lie  in  the  vicinity  of  the  ciliary  nerves,  and  may 
excite  sympathetic  irritation* — B.]  But  if  the  disease  reaches  far  baek»  or 
involves  the  whole  eyeball,  it  will  be  much  wiser  U)  excise  the  eye,  for  by 
abscisiug  the  anterior  part,  a  portion  of  the  diseased  structures  will  be  left 
behiud.  and  the  etumji  be  prone  to  iotiammatory  complications,  and  thus 
prevent  [lerhaps  the  possibility  of  wearing  an  artificial  eye  with  comfort^  and 
even  endanger  the  safety  of  the  other  eye. 

[Another  method,  which  has  found  favor  with  some  operators,  ooDsistB  in 
excisiog  the  anterior  p<:»rtiun  of  the  eyeball,  and  then  completely  eviscerating 
the  contents,  leaving  nothing  behind  but  the  sclerotic,  and  the  wound  is  then 
left  to  granulate.^ — ^B*] 


3_W0UNDS  AND  INJURIES  OF  THE  SCLEROTIC. 


Incised  wounds  of  the  sclerotic  chiefly  prove  dangerous  in  so  far  that, 
they  are  extensive,  a  consitierahle  portion  of  the  contents  of  the  eyeball 
escapes,  which  is  perhaps  followed  by  profuse  intra-ocular  hemorrhage, 
suppurative  choroiditis,  and  finally^  atrophy  of  the  eyeball  Or  again,  if 
the  wound  is  smaller,  its  cicatriziition  may,  by  involving  a  portion  of  the 
retina,  lead  to  a  detachment  of  the  latter,  which,  though  limite<i  at  first,  may 
gradually  extend  and  threaten  the  safety  of  the  eye.  Again,  the  instrument 
producing  the  injury  may  wound  the  lens  and  cause  traumatic  cataract,  ac- 
companied perhaj>s  by  severe  iutiaramatory  complications  leading  to  the 
destruction  of  the  sighL  Still  greater  is  the  danger  if  the  point  of  the  instru- 
ment is  broken  ofl"  and  loilged  in  the  interior  of  the  eye,  the  same  being  the 
case  if  foreign  bodicis  have  perforated  the  sclerotic  and  entered  the  globe* 
If  the  wound  is  situated  at  the  anterior  portion  of  the  sclerotic  near  the 
cornea,  the  iris  generally  protrudes,  and  the  lens  may  be  dislocated  under 
the  conjunctiva;  this  is  especially  the  case  after  severe  blows  from  blnnt 
instruments,  producing  a  rupture  of  the  sclerotic.  Indeed,  ruptures  of  the 
Bclerotic  are  generally  far  more  dangerous  than  incised  wounds,  on  account 
of  the  great  force  of  the  blow  which  was  necessary  to  cause  the  sclerotic  to 

five  way.  If  the  incised  wound  is  not  considerable  in  sixe,  its  edges  should 
e  carefully  brought  together  by  a  fine  suture  or  two.  Any  portion  of  pro- 
truding iris  or  vitreous  humor  being  abscised,  cold  compresses  should  tnen 
be  applied  to  allay  the  inflammatory  reaction.  In  small  punctured  wounds 
a  little  bead  of  vitreous  may  protrude  through  the  aperture,  and  if  the 
application  of  a  firm  compress  does  not  accelerate  union,  this  object  may  be 
obtain e<l  by  lightly  touching  the  wound  with  a  crayon  of  nitrate  of  silver 
and  potash  every  second  or  third  day.  When  the  wound  is  very  extensive 
and  a  large  portion  of  the  contents  of  the  globe  has  escaped,  and  there  is  no 
hope  of  restoring  any  sight,  it  is  better  to  excise  the  eyeball  at  once,  more 
especially  if  it  is  to  the  patient  a  matter  of  great  moment  (as  amongst  the 
poorer  classes)  to  be  cured  as  soon  as  possiole,  and  to  be  free  from  lurther 
inflammatory  attacks. 

[A  not  uncommon  occurrence  after  powder  explosions  is  to  find  a  number 
of  grains  of  powder  embedded  in  the  sclera.     These  rarely  give  any  trouble. 
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and,  as  any  attempt  to  extract  them  involves  laceration  of  the  conjunctiva, 
thej  had  better  be  left  undisturbed.  Occasionally  foreign  bodies,  as  bits  of 
stone  or  iroD,  have  been  found  embedded  in  the  sclera,  though  this  is  rare ; 
for  usually  such  particles  impinge  upon  the  sclera  with  such  force  as  to  per- 
forate it  and  enter  the  eyeball.  Incised  wounds  of  the  sclera  are  best  treated 
by  sutures,  if  they  are  not  too  large  to  call  for  enucleation  of  the  globe. 

Contusions  of  the  sclera  are  of  no  special  moment  in  themselves,  except  so 
£Bur  as  they  are  to  be  regarded  as  contusion  of  the  whole  eye,  with  more  or 
less  severe  injury  to  the  contents  of  the  globe,  such  as  dislocation  of  the  lens, 
ropture  of  ins  and  choroid,  and  intra-ocular  hemorrhages. — B.] 

A  portion  of  the  sclerotic  may  slough  after  injuries  from  burns,  hot 
metal,  etc  The  injured  part  becomes  covered  with  a  whitish-gray  eschar, 
which  is  thrown  off  together  with  portions  of  the  sclerotic,  until  the  vitreous 
humor  becomes  visible.  The  injury  may  be  accompanied  by  inflammation 
of  the  cornea  and  iris,  and  opacity  of  the  lens. 

[4.— TUMORS  OF  THE  SCLERA. 

Tumors  beginning  in  the  sclera  are  rare.  Those  which,  starting  from  some 
other  source,  whether  intra-ocular  or  extra-ocular,  involve  the  sclera  secon- 
darily, find  that  the  latter  offers  considerable  resistance  to  their  progress. 
These  usually  begin  in  or  near  the  ciliary  and  sclero-corneal  regions,  may 
be  both  benign  and  malignant,  and  may  be  classed  as  dermoid,  melanomata, 
mreomata,  and  cardnonuUa ;  and  among  the  very  rare  forms  occur  fibromata, 
osteomata,  and  cvsts. 

The  extra-ocular  tumors  which  may  involve  the  sclera  are  the  dermoid 
and  the  melanomata,  but  by  far  the  larger  number  of  scleral  tumors  are  of 
intra-ocular  origin. 

There  is  a  case  of  osteoma,  which  orieinated  in  the  sclera,  reported  by 
Watson ;  but  many  of  the  cases  of  scleral  osteomata  are  merely  oaleificcUion 
of  the  sclera,  which  is  not  so  very  uncommon. 

Oummy  tumors  of  the  sclera  have  been  considered  under  the  head  of 
flderitis  syphilitica. 

Tubercle  of  the  sclera  has  been  observed,  but  only  as  a  secondary  growth 
from  some  portion  of  the  uveal  tract. — B.] 
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CHAPTER   V. 


DISEASES  OF  THE  IRIS  AND  CILIARY  BODY. 


1,— HYPER.^MIA  OF  TIJK  IKIS. 

Hyperemia  of  the  iris  is  of  far  more  fref|uent  occorrence  than  is  gen-^ 
erally  supposed.     Nor  can  we  be  surprised  at  this,  when  we  remember  thafl 
close  connection  which  exists  between  the  iris  and  cx^rnea  on  the  one  hand," 
and  the  iris,  ciliary  body,  and  churoid  on  the  other.     Indeed,  we  may  regard 
the  iris  as  tlie  anterior  termination  of  the  ciliary  body  and  choroid,  tfie  whole 
forming,  in  reality,  one  tissue,  the  uveal  tract.     Hence  the  frequency  with 
which  inflammation  of  the  iris  extends  to  the  ciliary  body  and  choroid,  and 
viee  versa.     In  a  hyperiemic  condition  of  the  iris,  we  find  that  there  is  more 
or  less  marked  subconjiinetival  injection;  that  the  pupil  is  somewhat  con- 
tracted and  sluggish,  not  reacting  freely  on  the  application  of  atropine;  and 
that  the  iris  is  discolored^  which  ia  due  to  the  increased  vascularity  imparting 
a  reddish  tint  to  the  natural  color  of  the  iris.     Thus  a  blue  iris  will  oecome 
somewhat  green,  and  a  brown  iris  assume  a  slight  admixture  of  red. 

All  causes  which  produce  congestion  of  the  deeper  tunics  of  the  eye  may 
excite  hypera?mia  of  the  iris.  Of  these,  the  most  frequent  are  over-exertion 
of  the  eyes  in  reading,  engraving,  etc.,  and  inflammatory  affections  of  the 
choroid,  ciliary  body,  and  cornea.  But  this  condition  may  even  be  produced 
in  acute  granular  conjunctivitis  if  thb  b  injudiciously  treated  by  caustics  and^ 
strong  astringent  eollyria.  ^ 

The  treatu^ent  most  be  chiefly  directed  towards  a  removal  of  the  cause, 
and  an  alleviation  of  the  irritation;  hence,  strict  and  prolonged  rest  of  the 
eyes  should  be  enforced,  and  they  should  also  be  guarded  against  exp<'»sure 
to  strong  light,  cold,  etc.  Atropine  should  be  applied  to  diminish  the  irrita- 
bility of  the  eye. 


2— INFLAMMATION  OF  THE  IRIS. 


aur-^ 


In  iritis  thei^  are  superadded  to  the  symptoms  of  hypertemia  of  the 
those  of  an  effusion  of  plastic  lymph  at  the  edge  of  the  pupil,  or  on  the 
face  and  into  the  stroma  of  the  iris. 

Formerly,  the  inflammations  of  the  iris  were  classified  according  to  the 
dyacrasije  of  which  they  were  supposed  to  be  pathognomonic,  and  a  formi- 
dable array  of  different  forms  of  iritis  was  in  this  way  established.  By  chiefly 
basing  our  classification  on  pathological  anatomy,  we  can,  however,  greatly 
simplify  the  t^ubject,  and  so  embrace  all  shades  of  iritis  within  the  following 
four  groups:  1.  Simple  idiopathic  iritis.  2.  Serous  iritis  (Desceraetitis,  etc.). 
3,  Parenchymatous  iritis.     4.  Syphilitic  iritis. 

In  order  to  avoid  unnecessary  repetition,  I  shall  first  describe  the  various 
fivmptoms  which  more  or  less  accompany  all  inflammations  of  the  iris,  and 
then  call  attention  to  those  which  characterize  the  special  forms. 
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^  the  earliest  aymptoma  of  iritis  are  conjunctival,  and  especially 
lib'  val  iujet:tio»,  ciliary  Qeiimlg"ia,  coutraetion  and  sluggishue^  of 

he  |>tJijil,  tiiid  a  dirtoolored,  dull,  lack-lustre  appearance  of  the  iris. 

There  ia  generally  su me  injection  of  the  conjunctiva,  which  may  be  chiefly 
confloed  to  the  palpebral  portion^  or  extend  also  to  the  ocular  conjunctiva 
the  vicinity  nf  the  cornea.     But  a  far  more  constant  symptom  is  the  snb- 
i»njuQciival  v^ascularity^  giving  riae.  to  a  more  or  less  broad,  roay  zone  of 
llel    vessiels,    closelv    ranged    round    the 
rnea.     [Fig.  103,]     "fhis  zone  is  generally  [Pi>-^  lf>^ 

A  bright  rose  color,  and  consists  chiefly  of 
I  arterial  twig?^.    It  may,  however,  asisume 
tnewhat  blue  or  brownish  tint,  and  the 
Ifttti'r  W5ii«   formerly  erroneously  supposed  to 
be-  atic  of  syphilitic  iritis.    Although 

jEkai  onjunctival  injection  is  present  in 

gft-at  majority  of  ca.^e§  of  iritis,  we  occa- 
lly  meet  with  severe  case*  in  which  it  is  After  Pirrie.] 

not    v«ry   conspicuous,   ns  in    typhus   fever, 
pjnemiA,  etc.     There  i*  also  more  or  le;ss  chemosis,  and  ^this  may  be  ao  con- 
siderable that  the  conjunctiva  is  raised  like  a  red  or  bluish-red  mound  round 
the  cornea..    The  eyelid*  are  often  also  swollen  and  puffy.     In  the  milder 
e$Bea  they  may  retain  their  normal  appearance^  but  if  the  attack  is  severe, 
the  upper  lid  generally  becomes  red,  glistening,  and  very  uedematous  and 
woltea.    ThiB  is  more  especially  the  case  in  suppurative  iritis  or  irido-cycHtia. 
he  intensity  of  the  pain   is  very  variable,  for  although  it  is  generally 
,  and  often  extremely  so,  it  may  in  some  cases  be  nearly  entirely 
;1)^iit.     The  patient  may  at  first  only  experience  a  feeling  of  itching  and 
huruing  in  the  eye,  but  soon  the  pain  becomes  more  severe,  and  assumes  a 
harp,  cutting,  lancinating  character.     It  may  be  chiefly  situated  deeply  in 
hr  t^vt-ball,  or  extend  to  the  forehead,  temple,  and  c  irre^pondiog  side  of  the 
liary  neuralgia).     Sometimes  there  is  very  intense  neuralgia  of  the 
t  i  of  the  fifth  nerve,  extending  over  tlie  cnrre^ponding  side  of  the  face 

ftfid  head,  even  as  far  as  the  occiput.    The  pain  always  increases  in  intensity 
eveniog,  remaining  very  severe  during  the  night,  and  diminishing 
ds  morning.     Although  the  patient  may  experience  very  acute  pain  in 
tC  b  important  to  remember  that  the  eye  is  not  painful  to  the  touch  in 
of  simple  uncomplicated  iritis.     If  «harp  pain  is  caused  when  the 
ry  region  is  preyed  by  the  finger,  it  is  indicative  of  the  coexistence  of 
nflammation  of  the  ciliary  body  (cyclitis).    Very  frequently  this  tendemesa 
partial,  and  confined  to  the  upper  purtion  of  the  ciliary  region. 
rh»?  severity  of  the  pain  may  give  rise  to  some  constitutional  disturbance, 
nd   the  exacerbations  be  accompanied  by  feverishuess,  a  loaded  tongue, 
impairm'^n?  of  appetite,  and  a  tendency  to  retching  and  vomiting,  which  not 
Qt'  causes  ihe  diseaj^e  to  be  mistaken  for  a  severe  bilious  attack, 

A  considerable  photophobia  and    lachryraation  may  accompany 

tin,  thfy  are  seldom  so  severe  and  marked  as  in  certain  forms  uf  keratitis. 
We  now  come  to  the  syrapt^jms  presented  by  the  iris  itself.  Amongst  the 
rliesit  are  discoloration  and  dulness  of  the  iris,  and  contraction  of  the 
upil.  The  discoloration  of  the  iris  is  partly  due  to  hypersemia  and  partly 
an  efliiaion  into  its  structure.  In  order  to  estimate  rightly  the  changes  in 
lor,  we  must  always  compare  the  affected  with  the  other  eye  (if  this  be 
und)»  otherwise  an  error  may  easily  occur.  We  must  also  be  upon  our 
ard  not  to  mistake  the  dulness  and  change  in  the  tint  of  the  iris,  which 
J  be  produced  by  cloudiness  of  the  cornea  and  of  the  aqueous  humor,  as 
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being  resiflent  in  the  iris  itself.  Bc?side8  the  fiiscnloratioD,  the  iris  preireiil 
peculiar  dull,  lack-iustre  appearanee,  its  suriace  having  lost  it^  natunAJ 
bright,  g] listen iDg  aspect,  ami  apj>earing  hazy  and  dull,  ns  if  co%'ered  hy  a 
line  veiL  Its  fibrillse  are  also  not  sharply  defined,  but  indistinct  and  blurred. 
This  depends  in  a  great  measure  u[H>n  the  hyf^rtrophy  of  the  ctinnective 
tissue  elements  of  the  irig,  and  upon  the  effusion  of  lymph  into  the  stroma 
and  upon  the  enrface  of  ihe  iri8. 

The  pupil  is  sluggish  and  more  or  less  contracted.  This  generally  occurs 
in  all  but  the  very  slightest  cases  of  iritis,  or  in  those  in  wliich  (here  is  a 
tendency  to  increase  in  the  intra-ocular  tension.  This  immobility  of  the 
pupil  is  partly  caused  by  the  hypera  mia  of  the  vessels,  but  chiefly  by  the 
serous  or  plastic  eflusion  which  lias  taken  place  into  the  stroma  uf  the  iris, 
and  impedes  the  action  of  the  circular  fibres  of  the  iris.  If  the  intlammation 
is  but  partial,  the  injmobility  of  the  pupil  may  be  the  same.  In  testing  the 
mobility  of  the  pupil,  the  patient  should  be  placed  so  that  the  light  falls 
sideways  upon  the  eye,  Tlie  other  must  be  firmly  closed  with  our  hnnd,  or 
by  a  haudkerchief  The  afiected  eye  is  to  be  shaded  with  the  palm  of  our 
hand,  which  i»  then  to  be  rapidly  renioved  so  as  to  admit  the  light,  and  the 
behavior  of  the  pupil  nccurately  watched,  so  that  its  size,  mobility,  and  the 
extent  of  its  c<:iu tractions  may  be  ascertained.  It  must  be  remembered  that 
contraction  and  impaired  mobility  of  the  pupil  may  exist  without  any  iritis; 
for  they  may  be  seen  in  keratitis,  hypersemia  of  the  iris,  or  if  a  foreign  body 
is  lodged  on  the  cornea,  and  are  in  these  cases  due  to  irritation  of  the  ciliary 
nerves. 

The  edge  of  the  pupil  generally  soon  loses  its  circular  form  and  becomes 
BOinewhat  irregular  [Fig.  104],  and  we  may  notice  along  it  small  exudations 
or  beads  of  plastic  lymph,  which  tie  it  down  to  ihe  anterior  capsule. 

[Fig.  11)4. 
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Qiav,  however,  be  so  minute  as  tn  escape  detection,  until  the  pupil  is  exami  _ 
with  the  oblique  illumination,  or  atropiDe  is  applied.  The  inaividual  cicuda- 
lions  ot\eu  increase*  in  siee  and  coalesce^  and,  more  lymph  being  effused,  the 
whole  circumference  of  the  pupil  may  become  fringed  with  them,  and  be  tied 
down  to  thi?  cafsule  of  the  lens,  the  centre  of  thej^upil  perhape  remaining 
clear  and  thus  still  penoittinff  of  good  vision.  This  condition  is  termed 
or  "^cmmter*'  aynechia,  or  *^ tjoihuim^jke  p9^>iL''    We  must  dia- 
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popiJ.sJ^Jiat  tt  more  or  less  considerable  portion  of  it  is  covered  by  a  film  of 
lymph*  or  even  the  whole  of  it  occluded  by  a  thick  nodule  of  exudation,  the 
ei^ht  beini?  nf  mufHe  [)roportionately  deteriorated;  thia  is  called  **  ocdimon** 
of  the  pupil,  [Fig.  105.}  The  exudation  of  lymph  between  the  iris  and  the 
eapeule  of  the  lens  i*  nut  always  limited  to  the  edge  of  the  pupil,  but  may 
extend  further  back  along  the  posterior  tiurfaee  of  the  iris,  and  tlms  produce 
bri>ad  and  very  firm  adhesions.  We  shall  see,  hcreaft<?r,  that  this  fact  is  of 
great  importance  in  the  performance  of  iridectomy  for  chronic  iritis  or  irido- 
choroiditi*.  The  partial  adhe-siona  Lietween  the  pupil  and  capi?«ile  vary 
ktiy  in  thickness,  extent,  and  number,  and  become  very  apparent  when 
»plne  ia  applied,  as  they  then  give  rise  to  various  irregularities  in  the 
fcfttje  of  the  pufJiL 

[When  the  pupil  is  "excluded"  or  "occluded,"  the  remainder  of  the  iris 
bein^  free,  iluid  ia  apt  to  collect  in  the  posterior  chamber,  and  by  bulging 
Uie  ins  forwardg,  and  diminishing  the  depth  of  the  aiiterif>r  chamber,  ex- 
ling  at  lis  centi-e,  to  give  the  pupii  a  funnel  shape.  If  such  bulging  be 
:ial,  or  be  divided  by  bands  of  tough  membrane,  a  cystic  appearance  is 
given,  Secoudanj  glaucoma  is  likely  to  follow,  and  the  tension  of  the  globe 
SDOubl.  therefore,  be  carefully  noted  whenever  this  bulging  is  present.  **  Total 
posterior  synechia"  always  shows  a  severe  iritis,  though  often  one  of  chronic 
course;  it  often  signifies  deep-seated  disease,  and  may  be  complicated  by  sec- 
ondary opacity  of  the  lens  (cataract),  Relajise^  of  iritis  are  believed  to  b€ 
induced  oy  the  presence  of  synechias,  even  when  there  is  no  protrusion  of 
tlie  iria  by  fluid ;  but  their  influence  in  this  way  haa  probably  been  much 
overrated.     ( Nettleship.  »^B.] 

The  surface  of  the  iris  may  become  covered  with  a  film  of  exudation,  or 
the  lymph  may  mix  with  the  aqueous  humor,  and  render  this  turbid  and 
eltiuded ;  or  it  may  be  precipitated  against  the  piisterior  wall  of  the  cornea 
an  the  form  of  snjall  whitish  opacities ;  or  again,  it  may  sink  to  the  bottom 
of  the  anterior  chamber,  where  it  collects,  in  the  form  of  an  hypopyon.  The 
kunt  of  this  yellowish  deposit  varies ;  it  may  be  so  slight  sis  easily  to  escape 
?ction,  appearing  like  a  small  yellow  fringe  along  the  lower  edge  of  the 
anliTior  chamber ;  or  it  may  attain  such  a  siate  that  it  fills  half  or  even  more 
of  the  anterior  chamber. 

In  simple  iritis  the  cornea  is  generally  quite  transparent,  or  shows  but  the 
intest  amount  of  cloudiness.  Small  portions  of  lymph  may,  however,  be 
dteil  from  the  aqueous  humor  upon  the  posterior  wall  of  the  corneat 
mog  rise  to  a  punctate  appearance.  This  occurs  especially  in  the  serous 
form  of  iritis.  But  the  cornea  ma}',  also,  become  implicated  in  the  inflam- 
mstory  process. 

Vismn  is  often  considerably  impaired.  This  may  be  partly  due  to  the 
cloudiness  of  the  aquenus  humor  and  of  the  area  of  the  pupil.  If  the  sight 
U  much  {ifiected,and  the  pupil  not  occluded,  we  must  suspect  the  coexistence 
of  cyclitis,  which  ia  often  aecomnanie<l  by  difluse  opacity  of  the  vitreous 
humor  The  power  of  accommodation  is  then,  moreover^  also  atlccted.  It 
then^fore,  very  necessary  accurately  to  test  the  degree  of  vision  at  the 
imencement  of  an  iritis,  in  order  that  we  may  at  once  detect  any  marked 
<!«rt4!rio ration,  and  ascertain  to  what  cause  this  is  due.  The  tension  of  the 
eyeball  U  normal  in  a  case  of  common  iritis,  and  the  field  of  vision,  although 
it  may  be  somewhat  contracted  on  account  of  the  smallness  of  the  pupil,  or 
prw»ence  of  synet^hiiB,  does  not  show  the  contraction  peculiar  to  a  glau- 
ktous  condition  of  the  eye. 
We  must  now  consider  the  symptoms  by  which  the  special  forms  of  iritis 
€  characterizefl. 
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1,  Thf  Hlmple  [Plastic]  Iriiu  is  iiometimes  very  slight  in  degi^e,  antl  ac- 
OdfiipfiniiH  l»y  im\y  a  very  moderate  aniyunt  of  subconjunctival  injectionj 
phMiopliohiii,  [Uiiin  or  clificnloralion  of  the  irie;  iudecd.  its  exij^tence  njny  re- 
nmin  ijuit**  uii»^uM|M*cic'(l  until  atropine  i»  applied,  when  the  pupil  is  found  to 
bo  irrr^Milnr,  iitid  ^h^>\v»  liere  and  there  a  j*Iender  adhejs^ion  to  the  capsule, 
[Fig,  lOIJ,]     Thin  ttdld  form  of  irilie;  is  often  met  with  after  operations  upon 

the*  evd  (>,  q.,  catanict  operations),  or  after  injuriefi-  The  affec- 
tion nuiy,  however,  be  more  severe*  and  there  is  much  pain, 
nwf'lling  of  the  lids,  injection  of  the  conjunctiva  and  s^ubcon- 
junctivid  ti*i8ue,  rliemosis,  photophobia,  and  lachrynialion.  Th© 
irift  is  discolnrcd,  the  pupil  contracted  and  inactive^  having  de- 
posits of  lymph  at  ha  edge,  and  perhaps  also  in  its  area.  A 
film  of  exudation  covers  the  surface  of  the  iris,  rendering  it 

dull  and  hiuy,  the  lu^ucoys  humor  is  somewhat  turbid,  and  the  poeterigr 

Nurfiire  of  the  cornea  [lerluips  mottled  with  small  deposit*  of  lymph, 

[In  plastic  iritis,  the  exudation  occurs  uixui  the  anterior  and  |io6teridr 

Hurfun-s  of  the  irii*,  on  pupillary  margin  and  anterior  capsule  of  the  lens. 

This  form  of  iritis  occui-s  idiopaihically,  or  in  constitutional  syphilis,  or  ss 

one  of  the  si^ns  of  a  rheumatic  or  gouty  taint. — B.] 

2.  iVf^itM  /n7i«  isyu.  Desceraetitis,  aquo-capsu litis,  keratitis  punctata,  etc) 
ia  ehietly  distinguished  by  the  absence  of  plastic  exudation,  and  by  the  gnmi 
tendency  t*>  hy^H-rseort'tiou  of  the  aqueous  humor.  The  symptotni  of  acute 
Iritis  art'  ^enemlly  not  very  pnmounced.     The  aqueous  humor  is  secreted  in 

Srralor  ipmntity.aud  is  somewhat  cloudeti  and  turbid,  and  on  closer  obeerva- 
o«  we  can  t»t\en  notiet^  small  jmrtiele:?  of  lymph  floating  about  in  it,  before 
iMNrtnuin):  dep^isitwl  on  the  posterior  surface  of  the  cornea,  or  at  the  bottom 
of  the  auteri<»r  i  hambt^r.  The  latter  is  often  markedly  deepened,  and  ills 
OorucA  am^ears  s«:>tuewhat  bulgeit  forward.  The  doudineei  of  tlte  aqneoili 
Humor  otV^n  varies  considejuCly  and  rapidly  within  the  coarse  of  a  lew 
ktWkDk     The  ivrtira  may  at  ^rs%  appear  abnormally  brilliant,  but  it 
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ftaaerlion  has  moreover  been  proved  experinient«liy  by  Arlt.'  He  placed 
the  head  of  ihe  patient  in  different  directions,  sometimes  keeping  it  for  a 
length  of  time  turned  to  the  right  aide,  sometimes  to  the  left,  and  he  found 
that  ihi*  base  of  the  pyramid  always  corre§j)onded  to  the  side  of  the  eye 
which  had  been  maintained  in  the  lowest  position.  But  some  of  the  opacities 
PQel  with  at  the  posterior  portion  of  the  cornea,  are  not  due  to  these  ueposita 
from  ih«  aqueous  humor,  but  are  caused  by  inflammatory  changes  in  the 
epithelial  layer,  or  even  in  the  posterior  portion  of  the  cornea  proper.  [This 
precipitate  uptin  the  posterior  surface  of  the  cornea,  if  extensive,  may  cause 
BcriouB  disease  of  the  cornea,  which  may  actually  be  of  the  parenchymatous 
Tariety,  and  lead  to  sclerosis  of  the  cornea.  This  sclerosis,  by  its  localiza- 
tion in  the  lower  part  of  the  cornea,  and  by  its  triangular  shape,  with  base 
directe^i  upwardi*,  oAen  proves  the  previous  existence  of  a  serous  iritis. — B.] 

The  iris  is  but  slightly  discolored,  and  the  pupil,  instead  of  being  con- 
".  as  is  generally  the  case  in  iritis,  k  s^uniewluit  dilated,  often  markedly 
io.  This  is  due  to  an  increase  in  the  intra-ocular  tension,  winch  is  often 
preaent  in  this  diseiise,  and  the  manifestation  of  which  must  be  watched  with 
the  greatest  care»  for  this  serous  form  of  inflammation  shows  a  great  ten- 
dency to  extend  to  the  ciliary  body  and  choroid,  which  is  accompanied  by 
hypersecrelion  of  the  vitreous  humor,  marked  increase  in  the  intra-ocular 
tension,  and  a  glaucomatous  condition  of  the  eye.  The  degree  of  eye-tension, 
the  state  of  the  sight  and  of  the  field  of  vision  must,  therefore,  be  frequentJy 
i»refuUy  examined  during  the  course  of  the  disease,  in  order  that  the 
_^p,  Jiest  symptoms  of  a  glaucomattms  complication  may  be  detected  and  at 
once  arrested.  Adhesions  between  the  edge  of  the  pupil  and  the  capsule  are 
&ot  of  frequent  occurrence  in  this  form. 

Serous  iritis  occasionally  accompanies  deep-seated  inflammations  of  the  eye, 
more  especially  chronic  irido-choroiditis,  and  choroido-retinitis.  Moreover, 
iycDpathetic  ophthalmia  sometimes  appears  in  the  form  of  serou?  iritis.  It 
has  aJs«>  been  supposed  to  be  due  to  constitutional  or  hereditary  syphilis, 

3.  Farenchymnhug  and  PunUent  Iritis. — In  this  aflection  the  inflammation 
atUu^  the  tissue  nf  the  iris,  and  its  fibrillin  become  much  swollen  and 
thickened.  The  plastic  exudation  is  poured  out  intt>  the  parenchyma  of  the 
iris,  along  the  edge  and  into  the  area  of  the  pupil,  and  also  on  the  posterior 
surface  ot  the  iris,  giving  rise  to  thick,  broad  adhesions  between  it  and  the 
capsule  of  the  lens.  On  account  of  the  exudation  into  the  stroma  of  the 
irifl,  and  the  swollen  and  thickened  condition  of  its  fibrilhe,  the  circulation  is 
generally  considerably  impeded,  and  large  tortuous  veins  make  their  apf>ear- 
aace  on  its  surface.     Along  the  edge  of  the  contracted  pupil  are  noticed  a 

cober  of  thick,  firm  nodules  of  exudation,  of  a  creamy  or  reddish-brown 
r,  tying  down  the  edge  of  the  pupil  to  the  capsule;  or  they  may  even 
nd  around  the  whole  edge  of  the  pupil,  and  thus  give  rise  to  a  circular 
yiiechia  (exclusion  of  the  pupil).  The  effusion  generally  also  invades  the 
area  of  the  pupil,  indeed  the  latter  may  be  completely  blocked  up  by  a  thick 
yellow  no<1ule  of  purulent  exudation.  The  surface  of  the  iris  appears  indis- 
iioft  and  hazy,  its  flbrilliv  are  swollen,  and  its  anterior  surface  is  covered  by 
of  exudation,  which  varies  considerably  in  appearance.  In  some 
looks  simply  like  a  thin  gray  veil  covering  different  portions  or  even 
lole  of  the  iris;  in  others  it  assumes  a  thick,  creamy,  purulent  appear- 
uioe,  with  small  extravasations  of  blood  scattered  about  here  and  there. 
Little  yellow  nodules  (which  are  not  to  be  confounded  with  the  syphilitic 
Dodalcff)   may  also  appear  strewn  about  on  the  surface  of  the  iris.     On 
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account  of  the  detachment  of  some  of  these  Dociules,  and  the  efillsioD  of 
lymph  and  purulent  exudation  into  the  aqueous  humor,  the  latter  becomes 
turbid  and  discolored.  Flakes  of  purulent  lymph  and  globules  of  |»U8  are 
seeu  floating  about  in  it,  and,  sinking?  down,  give  rise  to  an  hyjH>pyon,  whicli 
may  be  so  small  as  to  appeiir  only  like  a  narrow  yellow  belt  along  the  lower 
edge  of  the  anterior  ehaml>er,  or  may  be  so  considerable  as  to  occupy  one- 
half  or  more  of  the  anterior  chamber,  reaching  perhaps  above  lh<^  upper 
edge  of  the  pupiK  This  parenchymatous  or  suppumtive  iritis  may  be  nccom- 
punied  by  a  similar  form  of  inflammation  of  the  ciliary  body  and"  choroid. 

[The  inflammatory  products  consist  of  lymphoid  cells,  large  masses  of  fre# 
nuclei*  and  luarkeil  hypertrophy  of  the  connective-tissue  stroma.  The  latter 
occurs  mainly  in  the  vicinity  of  the  pupil,  and  almofit  always  eives  rise  to  A 
membrane  in  the  pupil  wliich  may  become  organized,  vascular,  and  form 
part  and  parcel  of  the  iris.  This  is  the  most  destructive  tbrm  of  inflamma- 
tion to  the  iris  itself. — B.] 

4.  SyphilUic  IriiU  generally  assumes  the  parenchymatous  form.  It  is, 
however,  especially  characterised  by  the  formation  of  peculiar  nodulei 
(gummy  tubercles,* Virchow),  These  are  scattered  about  singly  over  a  cer- 
tain portion,  or  even  the  whule,  of  the  surface  uf  the  iris»  in  the  form  of 
yelJowigh-red  condylumatous  nmlules.  They  appear  at  first  deeply  embedded 
m  the  parenchyma  nf  the  iris  (urigiuating  in  the  deeper  portion  of  its  cson- 
necti%*e  tissue),  and,  as  they  increase  in  size,  they  push  aside  the  flbrillie  of 
the  iris,  and  protrude  between  them  into  the  anterior  chamber.  They  may 
attain  a  very  considerable  magnitude,  their  ajx^x  even  touching  the  posterior 
wail  of  the  cornea.  They  (according  to  Colbert)  exactly  resemble  iu  structure 
the  gummy  tubercles  (gummata)  of  Vircbow.  On  account  of  the  presence 
of  pigment  cells,  and  the  great  vascularity,  the  nodules  frequently  assume  a 
darlc  reddish-brown  sarcomatous  appe^intncc.  They  oilen  undergo  fatty  and 
purulent  degeneration,  breaking  down  into  a  yellow,  grumous,  purulent  mass, 
which  becomes  mixed  with  tlie  aqueous  humor.  They  may,  however,  undergo 
rapid  absorption.  These  nodules,  or  condylomata  as  they  are  sometimes 
called,  frequently  remain  confined  to  one  portion  of  the  iris,  in  which  the 
inflammatory  changes  are  moreover  also  more  pronounced,  so  that  the  dis- 
ease assumes  a  somewhat  partial  character,  which  is  peculiar  to  the  sypbilitio 
form.  We  find,  in  such  case^,  that,  although  the  whole  cornea  may  be  stuv 
rounded  by  a  pink  zone  of  vessels,  this  is  most  conspicuous  at  one  point,  and 
that  the  corresponding  segment  of  iris  is  the  most  thickened  and  awoUeo, 
and  that  the  nodules  are  cliiefly  or  entirely  confined  to  this  portion.  [Theee 
gummata  are  generally  situated  on  the  pupillary  margin  or  in  the  jieri^ 
pherical  zone  of  the  iris.  They  sometimes  spring  from  the  posterior  surface 
of  the  iris  in  the  pupillary  zone  and  push  forward  into  the  anterior  chamber. 
In  rare  ca^es  these  nodules  have  been  known  to  occur  in  such  numbers  and 
of  such  a  size  as  to  fill  the  anterior  chamber  and  press  against  the  cornea; 
and  the  rapidity  of  such  development  might  lead  to  perforation  of  the  cornea 
and  destruction  of  the  eye. — B,] 

It  must  be  distinctly  remembered  that,  although  the  name  of  >•  '  '  '  ' 
iritis  is  given  to  the  form  of  inflammation  above  described,  the  irit 
may  occur  in  the  course  of,  and  be  entirely  due  to,  syphilis,  does  n^a  iicct^ 
sardy  always  assume  this  type.  For  it  may  appear  as  a  simple  idiopathic 
trttiB,  or  in  a  more  or  less  severe  parenchymatous  form,  so  that  the  absence 
of  the  peculiar  gummy  nodule  does  not  exclude  the  presence  of  syphilis  in 
the  system,  or  its  being  the  cause  of  the  iritis.  But,  on  the  other  hand,  the 
existence  of  these  nodules  may,  in  the  vast  nmjority  of  cases,  be  taken  as  a 
certain  indication  of  the  syphilitic  nature  of  the  inflammation.    I  can  only 
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jtememb^r  navuig  seen  one  ease  (a  patient  of  Mr.  Critchett's)  in  which  there 

mre  weil-aiarked  nuflule^  without  the  slighte.'^t  evidence  of  gvpliilis.     Some 

iUtJjon*  have  »tated  tlml,  in  syphilitic  iritis,  the  circunicorneal  zone  of  iujec- 

Ciiiii  h  of  u  hrtjwnifih  tint,  uud  that  the  pupil  i^  dil!^pla^ed  upwards  mul  in- 

j*.     This  is»  however,  not  the  case,  for  both  these  apf>earance8  may  be 

with  Jiptirt  from  syphilis. 

lGt/atinoi44  or  Spongy  Iritis  presents  some  clinical  features  different  from 

any  other  variety,  though  it  may  be  due  to  common  constitutional  causes. 

The  exutlatiou  is  peculiar,  often  occurs  suddenly,  may  begin  in  the  pupillary 

(MT  at  the  bottom  of  the  anterior  chamber,  usually  occurs  very  rapidly, 

ently  entirely  lills  the  chamber.     This  exudation  has  a  gelatinous 

Spongy  appearance,  and  sometimes  seems  to  lie  loosely  like  flocculi  in  the 
nierior  chamber.     This  exudation  has  been  exatidned  by  Knapp,  Alt,  and 
lolhers*  and  found  to  be  tilu'ous,  consisting  of  a  network  of  delic»ite  fibrillae, 
closing  white  and  red  l)h)od-c«>rpyscley  and  a  finely  granular  substance. 
thinks  the  presence  of  the  filirin  is  due  to  heraorrhaga^  in  the  iris,  the 
parts  of  which  percolate  into  the  anterior  chamber  and  coagulate  there, 
t  this  latter  may  occur  througli  the  walls  of  inflamed  bloodvessels  w^ithout 
there  being  any  hemorrhage,  as  Burnett  very  properly  states.     The  exuda- 
tion is  usually  completely  abs«>rl>ed,  and  sonietinies  with  great  rapidity.     The 
ftbdorpliou  generally  begins  at  the  peripiiery,  and  the  duratitm  of  the  process 
aries  between  two  and  three  weeky*  though  occasionally  the  inftamnuitory 
disappear  in  a  few  days.     Tin*  treatment  is  the  same  as  for  plastic 
tks^     (See  "  Archives  of  Ophthalmology,"  vols.  vi.  and  vii.;  "  Amer.  Juurn. 
Med.  Sciences,"  January,  1880.)— B:] 

AnioogBt  the  causes  of  iritis,  a  very  frequent  one  i«  exposure  to  sudden 
changes  of  temperature,  cold  draughts  of  air,  rain,  wind,  etc.     The  disease 
in  such  cases,  often  termed    rheumatic  iritis.     It  may  also  accompany 
mat  ism  in  other  parts  of  the  body,  being  evidently  produced   by  the 
c«nse.     It  is  erroneous,   however,  to  speak  of  rheumatic  iritis  as  a 
ipe^  nf  the  dise4UHe,  for  it  has,  in  truth,  no  characteristic  symptoms; 

it  g  iiasumes  the  form  of  simple  plastic  iritis,  and  may  vary  greatly 

in  severity,  but  is  not,  as  a  rule,  accompanie<i  by  extensive  exudative  changes 
in  the  parenchyma  of  the  iris,  or  by  considerable  hypopyon.  The  pain  is 
frtM|uently  exti*emely  severe,  and  may  extend  over  the  corresponding  side  of 
the  head  and  face.  The  disease  often  runs  a  chronic  and  very  protracted 
coume,  and  relapses  may  take  place  on  a  recurrence  of  the  rheumatic 
lUtack. 

\^Rheuinatimn  is  perhaps  the  moat  frequent  cause  of  monocular  relapsing 
iritis,  and  the  relaf)ses  may  occur  in  rapid  succession  or  at  intervals  of 
mouths.  Gout  is  another  undoubted  cause  of  iritis,  and  ia  of  an  insidious 
nature.  The  children  of  rheumatic  and  gouty  parents  are  sometimee  the 
victims  of  a  very  insidious  chronic  iritis,  for  which  uo  treatment  seems  to  be 
of  any  m*e, — ^B.] 

Mr!  Hutchinson*  has  observed  a  peculiar  form  of  iritis  occurring  in  chil- 
dren of  gmity  parents.  It  is  chiefly  characterized  by  occurring  at  an  early 
sge,  and  by  being  insiiliuus  and  pei'sistcnt;  posterior  synechiie  gradually 
form,  leading  to  occlusion  of  the   pupil,  etc.,  and  there  are  also  probably 

rities  in  the  vitreous.     The  inflammation  begins  in  one  eye  and  generally 
«t  entirely  destroys  the  sight  bef<jre  it  advances  to  the  other. 
Irili*  ifl  also  often  of  trmimatic  origin,  being  caused  by  mechanical  or 
chemical  itjjuries,  which  either  affect  the  iris  directly  or  secondarily.     Thus 
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foreign  bodies  mny  remain  lodged  for  some  time  in  the  conjunctiv^a,    •  rn^. 
anterior  chamber,  or  in  the  deqier  tunics  of  the  eye,  and  then  set  u| 
Clean  incised  wounds  of  the  iris  are  not  prone  to  give  ri^e  to  it,  ;• 
by  the  operation  of  iridectomy,  nor  does  strangulation  or  conijn 
erally  do  9o»  as  is  evidenced  by  iridodesis.    Wounds  which  bruise  and  I 
the  iris  are  the  most  apt  to  set  up  iritis.     Injury  of  the  lens,  foIln\ 
traumatic  caUract,  vi^ry  often  produces  it,  more  especially  if  the  iris  iia^ 
been  irupliciited  in  the  injury,  or  the  lens  swells  up  very  considerably  and 
presses  upjn  the  iris.     It  also  often  supervenes  secondarily  upon  other  in- 
fiamujations  of  the  eye.     Thus  kt^ratitis,  especially  the  diffuse  and  suppura- 
tive forms,  and  deep  or  perforating  ulcers  of  the  cornea,  are  frequently 
accompanied  by  iritis;  this  is  still   more  the  case  in   inflammation  of  the 
choroid  and  ciliary  body.     [Iritis   may  also  be  secondary  to  intra-ocular 
tumors. — B.] 

[Iritis  may  follow  a  punctured  wound  of  the  cornea  and  leus  capsule, 
without  any  wounding  of  the  iris.  It  is  also  oflen  cause<l  by  the  operation 
of  extracting  a  cataract,  and  is  often  attended  by  chemosis,  congestion,  and 
the  formation  of  tough  merabraniform  exudations  behind  the  iris. — B.] 

St/philu  is  a  very  frequent  cause.  When  primary  iritis  occurs  in  infants 
or  youug  children,  it  is  almost  always  due  to  syphilis,  and  in  such  cases  we 
generally  meet  with  other  symptoms  pathognomonic  of  the  syphilitic  taint, 
Buch  as  condylomata  abuut  the  anus,  specific  eruptions,  etc.  In  adults  it 
but  seldom  occurs  together  with  the  primary  symptoms,  hot  generally  during 
the  secondary  or  tertiary  stage,  being  often  the  precursor  of  those  symptoms, 
when  the  primary  have  disappeared.  The  iritis  frequently  occurs  siruulta- 
neously  with  the  syphilitic  eruptions  of  the  skin. 

Some  authors  have  asserted  that  gouorrhtjea  is  sometimes  the  cause  of  iritis. 
Thus,  Mackenzie^  describes  a  special  tbrm,  under  the  name  of  '*  gonorrhoea! 
iritis."  Mr.  Wordsworth^  has  also  narrated  three  cases  in  which  iritis  ck> 
curred  together  with  gonorrhoea.  It  must,  however,  be  stated  that  all  three 
were  complicated  with  rheumatism.  I  have  myself  never  met  w^ith  a  caae  of 
iritis  associated  with  gonorrhcea  alone;  but  have  only  observed  it  in  casee  in 
which  gonorrho?a  coexisted  with  syphilis  or  with  rheumatism,  either  of  which 
diBeases,  as  I  have  already  stated,  is  a  frexjuent  cause  of  iritis.  Nor  does  the 
so-calletl  *' gonorrhteal  iritis**  present  any  special  or  pathognomonic  features. 
[The  occurrence  of  a  special  form  of  iritis,  a  mixture  of  the  plastic  and  serous 
forms,  due  to  gonorrhoea,  is  still  dimbted  by  many  ophthalmologists,  espedally 
in  the  United  States.  The  iritis  occurring  in  the  course  of  or  following  rheu- 
matic arthritis,  has  already  been  considered,  and  this  may  occur  in  the  course 
of  a  gonorrhoea,  but  it  is  not  yet  proven  that  its  occurrence  at  this  time  is 
more  than  coincidental. — B,] 

Sympaiheiic  inflnmmatmn  of  the  iris  is  apt  to  occur  after  injuries  to  the 
eye,  or  to  the  kwigeraent  of  a  foreign  body  within  it,  etc.  The  sympathetic 
iritis  may  assume  the  serous  character,  but  generally  appears  in  the  form  of 
8up|)urative  irido-chroiditis,  (  Vide  article  on  *'  Sympathetic  Ophthalmia.*'} 
[Trie  form  of  iritis  occurring  In  sympathetic  ophthalmia  18  almost  a Iwaya 
plastic,  and  but  rarely  suppurative. — R] 

{?/iroiiic/ri7*>  is  cspceiiuly  distinguished  by  the  fact  that  the  ii^'  '  try 

eyniptoms  are  generally  but  slightly  marked,  or  are  almost  so  eni  ^nt 

that  the  patient  is  not  aware  that  there  is  anything  the  matter  with  his  eyc^ 
except  a  slight  weakness  or  "cold**  in  it,  a^  he  frequently  expresses  it»  Tb« 
ocular  conjunctiva  and  subconjunctival  tissue  are  but  slightly  injected  ;  there 


•  Uafkcnxie  on  **  I>i«*'ii84'*  of  th«  Evf,"  oo2. 
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19  pniy  m  flnnt  pink  blush  around  the  cornea ;  there  is  hut  little  photophobia, 
lacbrytnation»  or  ciliary  neuralgia.  The  pupil  in  somewhat  contrnclcrl  aod 
floggifih,  and,  at  certain  points,  perhaps  iniinovable.  On  examining  it  with 
the  oblique  iliuniinalion,  we  may  frequently  notice  small  adhesions  between 
the  edge  and  the  capsule,  which,  as  well  as  the  irrfgularity  of  the  pupil, 
become  very  evident  upon  the  application  oi'  atropine.  The  colnr  of  the 
iris  l>ee(mieg  gradually  more  changed,  and  this  alteration  in  its  tint  is  per- 
manent, W'hereaj*  in  acute  iritis  it  passes  ofi*  again  with  the  subsidence  of  the 
diBea^^  without,  perhaf>8,  eventually  leaving  any  trace  behind.  The  normal 
brightness  and  lustre  of  the  iris  become  fadeu  and  dulled,  its  iibriliie  in- 
didtinet  and  obliterated,  and  in  the  later  gtagea  of  the  disease  it  presents  a 
yellowish-gray,  dirty-brown»  or  Blate-cohired  appearance,  its  tissue  being 
thinned  and  atrophied,  and  traversed,  perhaps,  by  enlarged  and  gomewhat 
luoutii  bloodveiisols.  The  presence  of  such  dilated  vessels  always  indicates 
ite  of  congelation  and  stasis  of  the  circulation  in  the  iris  and  ciliary  body. 
At  lids  advanced  stage,  the  iritis  is  generally,  however,  no  longer  simple  m 
character,  but  has  become  complicated  with  iuilflmmation  of  the  ciliary  body 
and  choroid,     (Vide  the  article  on  '*  Irido-choroiditis.'*) 

Chrcinic  iritis  may  supervene  upon  a  more  acute  iorm  of  iritis,  or  the 
disease  may  manifest  this  chronic  and  insidious  character  from  the  very 
f>ut8et.  It  also  frequently  accompantes  inflammations  of  the  cornea,  more 
especially  the  diflnse  keratitis.  Relapses  are  very  apt  to  occur  in  chronic 
iritis;  these  recurrent  inflammatory  exacerbations  being  often  produced  by 
very  slight  causes,  such  as  undue  use  of  the  eyes,  particularly  by  artificial 
light,  exposure  to  cold,  wet,  etc.  This  tendency  to  recurrence  is  especially 
marked  in  those  cases  in  which  numerous  ttr  extensive  posterior  synechi® 
exist ;  for  their*  presence  is  a  constant  source  of  irritation  and  teasing,  as 
thev  prove  a  check  to  the  free,  spontaneous  movements  of  the  pupil,  and  in 
BUctk  case,*  a  slight  cause  will  suffice  to  rekindle  the  inflammation.  During 
Hm  recurrence  of  the  inflammatiivn,  fresh  lymph  will  be  elfused,  and  the 
poeterior  synechice  will  increase  still  further  in  number  and  firmness,  nntil 
nnally,  after  perhaps  frequent  relapses,  the  whole  circumference  of  the  pupil 
\a  firmly  tied  down  to  the  capsule,  and  the  communication  between  the 
anterior  and  posterior  chamber  is  completely  internipteil.  It  will  be  seen 
hereafter  that  such  an  exclusion  of  the  pupil  (circular  synechia)  is  one  of 
the  most  frequent  causes  of  irido-choroiditis. 

[The  pathological  changes  in  the  iris  as  the  result  of  chronic  inflammation 
are:  extensive  hyaline  thickening  of  the  endothelium;  detachment  of  the 
epithelium;  pn)liferation  of  the  nuclei  of  the  endothelium  in  those  parts 
which  are  described  as  reticulated  glandular  tissue;  frequent  disease  of  the 
lymphoid  apparatus  of  the  iris,  with  disease  of  the  geueral  lymphatic  ap- 
itus  of  the  body.  The  vessels  also  are  almost  aUvays  aflectcfl  by  the 
toloitical  changeii  in  their  vicinity,  (Bee  **  Klin ische  Monatsbliitter  f iir 
■:unde,"  Beitrage,  1881.)— B.] 
Hosis  cf  iritis  will  depend  very  much  upon  the  severity  and  the 
lac  4>f  the  inflammation.     If  the  disease  be  seen  at  a  very  early  stage, 

>re  anv  adhesions  have  been  formed  between  the  edge  of  the  pupil  and 

tbe  capsule  of  the  lens,  or  whilst  these  are  yet  so  slight  and  brittle  as  to  he 
readily  torn  through  by  the  energetic  use  of  atropine,  the  prognosis  is  in 
every  way  very  much  more  favorable,  than  if  numerous  firm  posterior 
synechia?  have  already  been  established,  and  resist  the  action  of  atropine. 
I^arenchymatoutt  and  syphilitic  iritis  afl^ord  a  less  favorable  prognosis  than 
simple  or  the  serous  form,  as  they  are  generally  accompanied  by  very 
iderable  exudations  of  lymph  at  the  edge  of  the  pupil,  on  the  surface 
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anri  into  the  structure  of  tbe  iris,  aod  into  the  anterior  chamber.  Th« 
teuileiicy  to  implication  of  the  coriieu,  or  the  deeper  tunics  of  the  ej-ebalJ 
must  also  be  borne  in  mind,  lu  traumatic  iritis,  the  nature  and  extent  of 
the  injury,  the  presence  of  traumatic  cataract,  or  the  existence  of  inflamma- 
tion of  the  ciliary  body  or  choroid  must  all  be  taken  into  consideratiou  in 
framing  the  prognosis. 

Treabn^nL — The  patieDt  should  be  carefully  guarded  against  the  injurions 
influences  of  bright  light,  and  sudden  change*  of  temperature,  aa  well  as 
cold  luid  wet.  Perfect  rest  of  both  eyes  must  abo  be  enjoined,  and  if  the 
patient  has  to  leave  the  house,  a  bandage  should  be  placed  over  the  atfected 
eye,  and  a  shade  over  tlie  other,  or  goggles  should  be  worn.  But  if  tha 
disease  is  very  severe,  strict  orders  tnust  be  given  that  the  patient  is  to  keep 
in  a  darkened  room.  We  are,  however,  very  freijuently  obliged  to  treat 
even  severe  cases  of  iritis  a*^  out-patients,  and  may,  even  in  such  inatanoea, 
frequently  succeed  in  eifecting  an  excellent  cure.  This  mode  of  treatment 
should,  liowever,  only  be  adopted  from  necessity,  and  not  from  choice,  and 
strict  injunctions  should  be  given  to  the  patients  to  guard  their  eyes  as 
much  as  possible  against  all  noxious  influences  during  the  intervals  of  their 
visit-s. 

The  point  of  the  very  greatest  imr)ortaiice  in  the  treatment  of  iritis  is  to 
obtain  a  wide  dilatation  of  the  pupil  as  soon  as  possible,  and  hence  a  strong 
solution  of  atropine  should  be  at  once  energeticAllv  applied  to  the  eye.  The 
beneficial  effect  of  atropine  is  three-fold:  1.  Wide  fiilatation  of  the  pupiJ 
is  produced^  and  the  ins  is,  therefore,  removed  from  contact  with  the  ante* 
rior  capsule  of  the  lens,  so  that  no  adhesions  can  be  formed  between  thena  at 
the  edge  of  the  pupil,  or  on  the  posterior  surface  of  the  iris.  Thus  one  of 
the  chief  dangers  of  iritis,  the  formation  of  extensive  posterior  synechije,  is 
prevented,  and  the  numerous  evil  consec^uences  or  dangerous  complicatioili 
to  which  they  may  give  rise  are  obviated.  2,  Rest  will  be  aflbrded  ta  tha 
inflamed  muBcuhir  tissue  of  the  iris  by  a  wide  dilatation  of  the  pupil ;  fur  if 
the  constrictor  pupillie  is  not  paralysed,  it^  constant  action  in  endeavoriiijr 
to  regulate  the  sixe  of  the  puf»il  according  to  the  stimulus  of  ligbl^  must  «» 
necessity  tend  to  increase  the  inflammation,  just  as  would  be  the  case  in  anj 
other  inflamed  muscular  tissue,  if  this  could  not  be  kept  perfectly  at  rest 
3,  The  vascular  tension  of  the  eye  will  be  diminishedf  and  the  intra-ocnlar 
circulation  relievetl,  which  will  diminish  the  state  of  congestion  of  the  iris 
and  ciliarv  biniy.  Moreover,  the  irritation  of  the  eye  and  the  ciliary  neu- 
ralgtA  will  generally  be  alleviated  in  a  very  raarketl  manner.  It  is,  how^ever, 
absolutely  nece^ssarv  that  the  «iolutiou  of  atropine  should  be  of  a  sutficient 
Strailgth,  and  shoui<l  be  energetical iy  employed.  In  the  normal  conditioo 
of  the  eye,  an  extremely  weak  solution  (gr.  j  ad  f^viij  of  water)  will  suffice  to 
produce  a  wide  dilatation  of  the  pupil,  but  in  iritis  it  is  very  ditferenU  Oa 
fticcount  of  the  inflamed  and  swollen  condition  of  the  tissue  of  the  iris,  of  the 
lymph  efiused  into  its  me^he^,  and  of  the  hypersemia*  great  reaistaoce  ii 
OOenMi  to  the  action  of  the  atropine;  hence  a  very  strong  solution  must  be 
tiaed»  and  the  application  repeated  very  frequently,  before  we  can  thoronghlj 
overcome  Ibis  resistance.  I  am  in  the  habit  of  employing  a  solutioo  uf  nom 
Ibtir  to  iix  fraiiis  of  atropine  to  the  flutdounoe  of  water,  and  of  applying  it  at 
the  intfrvmlof  Ave  minutes  for  half  an  hour  at  a  time,  ihii  being  repeated, 
if  D^oeseBury,  t)  '  artimt^aday;  so  that  altogether  the  atropine  may 

liav^  to  be  a]'  m  ei<;htt:*en  to  twenty-f^air  tunes  a  day,  in  order  Co 

prodooe  and  mainlatn  a  suflScicnt  dilatation  of  the  pupil.  If  the  case  is  seca 
•*rly.  before  anv  adhesions,  or  only  very  slight  and  brittle  ones,  aw  fonoedt 
^^^  may  generally  sncceed  in  producing  a  wide  dilatatioo  at  the  end  of  a  fev 
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^ibtir^,  unci  then  it  is  not  difficult  to  maintain  it.     I  find  that  patients  apply 
the  At f^i pine  with  much  greater  regularity  and  exactitude  if  they  are  told 
to  U6t»  it  for  half  an  hour  at  a  time,  at  intervals  of  &\e  minutes,  and  to  re- 
]Hfat  this  at  stated  periods  three  times  a  day,  than  if  they  are  only  directed 
10  genera!  term?  to  apply  it  fifteen  or  eighteen  times  a  day.     A«  we  have 
fitpquently  at  the  ho^pit^vl  to  treat  even  severe  ca^es  of  iritis  as  out-patients, 
I  invariably  apply  the  atropine  myself  at  the  interval  of  a  few  minutes^ 
..JUitil  either  a  decided  eflect  has  been  produced  up^in  the  pupil,  or  the  result 
LfMl^g&tive.     In  the  former  ease,  the  patient  will   himself  experience  the 
rffWIt  relief  to  the  pain  and  irritability  of  the  eye  which  has  been  produced 
[Ey  the  instillations,  and  will  readily  and  gladly  carry  out  the  treatment  at 
[loine.     Morefiver,  the  dilatation  thus  effectal  can  generally  be  maintained 
luntil  the  ntxt  xhit,  even  if  the  remedy  is  not  applied  in  the  interval  quite 
[10  frequently  as  directed.     I  have  often  been  able  to  treat  even  severe  cases 
m  iritis  with  great  success  by  this  simple  means,  without  the  employment  of 
bdmoet  any  other  remedy,  except  perhaps  the  use  of  warm  poppy  fomenta- 
nions ;  the  result  being  a  perfectly  circular  pupil,  without  any,  or  only  the 
hlightest,  adhesions,     1  would  again,  theretbre,  urge  in  the  very  strongest 
nerm8  the  energetic  use  of  atropine  in  iritis,  a  line  of  treatment  at  present, 
Inn  fortunately,  but  too  much  neglected  in  Englii^h  ophthalniic  practice,  the 
fevil   results  of  which  neglect  arc  conMantly  evidenced   by  the  numerous 
casea  of  recurrent  iritis,  chronic  irido-choroiditia,  etc.,  which  we  but  t(>o  fre- 
Lqaently  meet  with,  and  which  might  have  been  to  a  very  greiit  extent  pre- 
sented  by  the  early  and  efficient  use  of  atropine.     It  is  quite  useless  to 
H>reg<?ribe  a  weak  solution  of  atropine  (gr.  ss-j  ad  f.5j)  to  be  used  a  few  times 
pn  the  course  of  the  day :  this  cannot  produce  a  dihilation  of  the  pupil  when 
bhe  tissue  of  the  irii?  is  inflamed,  its  eflect  will  be  nil,  aa  can  be  easily  seen 
fbj  watching  the  state  of  the  pupil  in  casein  where  such  weak  solutions  are 
'employed. 

But  we  sometimes  find  that  the  action  of  even  a  strong  scdution  of  atro- 
pine, frequently  applied,  is  resisted,  and  that  it  produces  little  or  no  eflect, 
4iJid  increases  rather  than  diminishes  the  irritability  of  the  eve.     In  such 
Ctsce,  its  use  must  be  desisted  from  until  the  irritation  is  relieved  by  the 
Application  of  a  few  leeches  to  the  temple,  or  perhaps  by  jiaracentesis  of  the 
interior  chamber.    This  relief  of  the  inflammatory  irritation  and  intra -ocular 
lion,  permits  of  a  freer  absorption  through  the  cornea,  and  hence  the 
of  the  atropine  will  now  be  olien  very  marked  and  rapid.    This  eflect, 
'on  Gnieie  has  pointed  out,  is  sometimes  noticed  without  the  reupplica- 
ioD  of  the  remedy.     Thus  atropine  may  have  been  applied  in  cases  of  iritis 
>r  keratitis  without  producing  any  dilatation  of  the  pupil,  but  many  hours 
jrwards  this  has  en8ued  after  the  application  of  leeches.     We  sometimes 
iotioe,  also,  that  although  dilatation  *ji'  the  pupil  may  have  been  produced, 
p^ct  that  it  cannot  be  thorouglily  maiutained,  the  atropine  appearing  to  lose 
':.     In  such  cast^,  it  will  be  found  that  this  is  likewise  due  to  the 
^  ritation  of  the  eye  and  the  increase  in  the  intra-ocular  tension,  which 

n*ttvt*ut  I  he  abs<:)rption  of  the  remedy  through  the  cornea.  Whereas  after 
Ihe  iippli<"4ition  of  leeches  or  the  performance  of  paracentesis,  the  atropine 
ill  again  regain  its  power  over  the  iris.  I  need  hardly  mention,  that  if  the 
►upil  is  tirralv  tied  down  by  numerous  and  thick  adhesions,  the  atropine 
thould  be  applied  only  in  moderation,  in  order  to  soothe  the  irritability  and 
liminish  the  tension  of  the  eye.  But  if  the  posterior  synechiie  are  of  recent 
irigin,  and  not  very  broad  and  firm,  but  narrow  and  tongue-like,  the  long- 
continued  use  of  atropine  succeeds  in  tearing  them  through.  It  is  often 
found,  however,  that  when  this  remedy  is  employed  for  a  considerable  length 
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of  time,  it  iucreases,  instead  of  alluyiug  the  imtabirity  of  the  l^vv,  umi 
even  induce  conjunclivilis  or  acute  gran  ii  hit  ions.     The  hitter  are,  howev 
less  frequently  met  with  than  a  vascular  condition  of  the  lids,  accompani 
by  swelling  of  the  conjunctiva  and  great  irritation  of  the  eye.    In  such  ea 
the  atroj)ine  must  be  stopped  at  once,  and  a  mild  astringent  c^Ilyriura  substi 
luted  for  it.    The  strength  and  nature  of  the  latter  must  vary  with  the  degree 
of  conjunctivitia.     A  aolution  of  one  grain  of  alum,  zinc,  or  nitrate  of  *ilve 
to  the  flyiduuuce  of  water  will  be  found  the  best.    In  vesicular  granulations, 
eollyriuni  of  from  six  to  ten  grains  of  borax  to  one  Muidounce  of  water  proves 
of  much  service.     The  irntability  of  the  eye  may  also  be  allayed  and  the 
dilatation  of  the  jiunil  tolerably  maint^iined  by  the  use  of  a  et)|[yrium  of 
belladonna  (Ext,  bellad.   Sss,  Aq.  dest.  f  5j),  which  is  to  be  applied  fre- 
quently in  the  course  of  the  day.     It  is  sometimes  found  that  posterior 
synechia?,  which  resist  the  action  of  atropine,  soon  tear  through  upon  the 
application  of  Calabar  bean.     Hence  this  remedy  may  be  tried  allernateJy 
with  the  atropine. 

The  use  of  atropine  is  to  be  continued  even  for  aome  weeks  after  the  sub- 
sidence of  the  iritis,  so  that  the  wide  dilatation  of  the  pupil  may  be  main- 
tained and  the  iris  be  kept  in  a  state  of  rest.  It  has  been  urged  by  some, 
that  the  long-continued  use  of  a  istroug  solution  of  atropine  is  apt  to  produce 
a  permanent  dilatation  of  the  pypil  from  purulysis  of  the  sphincter  pupilhe. 
But  this  is  a  most  rare  ami  exceptional  occurience,  and  if  any  lenuency  to 
dilatation  should  remain,  it  may  be  eiu?ily  overcome  by  the  occasional  use  of 
the  Calabar  bean,  which  excites  the  action  of  this  muscle.  Although  I  am 
iu  the  habit  of  using  atropine  most  extensively  in  the  treatment  of  iritis  and 
other  aflections  of  the  eye,  1  have  never  met  with  a  case  in  which  this  con- 
dition of  permanent  difatation  was  produced,  nor  have  I  ever  observed  a 
case  of  poisoning  from  the  excessive  use  of  atropine.  Such  cases  do,  how- 
ever, sometimes  occur,  and  are  evidently  produced  by  the  passage  of  the 
atropine  through  the  lachrymal  puncta  to  the  throat.  The  principal  symp- 
toms of  poisoning  by  atropine  are:  great  increase  iu  the  frequency  of  the 
pulse,  dryness  of  the  throat,  dysphagia,  great  irritability  of  the  bladder  and 
j;enit4il  organs,  impairment  of  memory,  hallucinations,  and  exciting  dreams. 
The  pupils  of  the  eyes  are  very  widely  dilated.  Generally,  these  symptoms 
are  only  moderate  in  character  when  the  poisoning  has  occurred  in  the  mode 
above  described,  but  their  severity  is  very  great  if  the  atropine  has  been 
swallowed  by  mistake,  and  a  considerable  dose  has  thus  been  taken,  Tha 
best  and  most  rapid  antidote  is  the  subcutaneous  injection  of  morphia*  (one- 
fifth  or  one-fourth  of  a  grain),  to  be  repeated,  if  necessary— «veD  several 
times — at  intervals  of  a  few  hours.  The  effect  of  the  remedy  is  very  marked 
and  rapid;  within  a  few  minutes  the  violence  of  the  symptoms  has  greatly 
subsided  and  the  patient  is  calm  and  quiet.  To  a%'oid  the  danger  of  poison- 
ing, when  strong  coUyria  of  atropine  are  used  with  great  frequency,  Voa 
Graefe  recommends  the  patient  to  close  the  eye  directly  after  the  apfilication^ 
and  subsequently  on  reopening  the  eye  to  wash  it  welK  He  also  sometimes 
employs  a  subcutaneous  injection  of  morphia  at  night,  iu  order  ti)  prevent 
all  risk.  Liebreich'  ha^  devised  a  small  instrument,  like  a  serre-fine,  which 
is  attached  to  the  lower  punctum,  and  this  produces  a  slight  ectropium  of 
this  part  of  the  lid,  thus  preventing  the  entrance  of  the  atropine  into  the 
puuetum.  J 

»  Vide  Dr.  Bell,  **  Trans.  Edin.  Med.-Cliir.  Society,"  1867,  und  Von  Omcfe'*  nrticlt, 
'*  A.  f  0./*  ix,  2,  70;  also  »  very  interesting  case  of  severe  "Puwoniiig  by  Atpjpine,'* 
mH>rtod  by  Dr  .^^hmid,  •*  Kl.  Mouatsbl./' ia64,  p.  168,  M 

^  »*  Kl.  Moniitebl. ''  1864,  411,  ■ 
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havt?  filready  stated  timt  we  uecasionally  meet  with  persons  whose  ey^ 

iliow  an  eximorfJiiiary  HUtijmtby  to  the  use  ul' atropine,  aud  in  whuin  even  a 

<lAip«»r  a  very  weak  sulutiuu  suffices  to  produce  great  iiTitation  of  the  eye, 

m\  perhaps  sev^ere  erv^pelas  of  the  HdiS  and  face.     In  such  cases  it  should 

be  stopped  at  once.     My  friend  Dr.  Seeley,  of  Cincinnati,  has  informed  me 

\ht  he  has  ioutid  in  such  idiojiyncrasies  much  benefit  from  combining  the 

ain»pine  with  a  weak  solution  of  sulphate  of  zinc.     [When  atropine  acta  as 

aa  irritJint  io  the  ordinary  solution,  it  is  sometimes  advisable  to  use  a  prep- 

MTntion  of  atropine  dissolved  in  refine<l  castor  oil,  in  which  the  oil  acts  as  a 

lubricant  to  the  irritated  conjunctiva;  or  solutions  of  daturiue  or  duboisine 

nay  be  employed  for  a  change.     In  cases  of  extraordinary  niitipathy  to 

itrapiue,  both  the  latter  drugs,  however,  would  probably  give  rise  to  the 

ttme  unpleasant  symptoms. — B.] 

The  aevere  ciliary  neuralgia  which  so  often  accompanies  iritis  is  most 
[lelieved  by  the  apphcalion  of  leeches  to  the  temple,  and  the  use  of  hot  poppy 
'4kr  laudanum  fomentations.  The  leeches  should  be  applied  towards  evening, 
♦»  that  the  nocturnal  exacerbations  may  be  relieved.  Free  after-bleeding  is 
I    "  iged  by  the  use  of  hot  fomentations  or  poultices.     [The  use  of 

].  -  artificial  leech  has  some  advantages  over  the  live  leech»  and  a 

lUiealion  of  the  apparatus  by  Dr.  F.  B.  Loriog,  of  WashiDgton,  is 
>vement  upon  the  old  instrument.    Local  depletion  in  iritis  is  a  very 
Tahiable  rejnedy,  and  should  be  frequently  repeated  when  the  indications 
juire  iL — B.]     The  nocturnal  pain  and  reetlessne^  of  the  patient  are  also 
ich  alleviated  by  the  use  of  opium,  and  this  remedy  should  never  be 
in  such  cases,  as  it  is  of  much  consequence  that  the  patient  should 
m  good  night's  rest.     I  myself  often  employ  the  subcutaneous  injection 
mia  for  this  purpose. 

[ister  may  be  applied  behind  the  ear,  and  kept  open  for  a  few  days, 

compound  belladonna  ointment  should  be  rubbed  into  the  forehead. 

letimes  necessary  to  frequently  repeat  the  blisters,  and  they  may  be 

over  the  eyebrow  and  on  the  temple,  placing  a  small  one,  one  inch 

tqiiare»  itnd  repeating  it  bv  one  of  the  same  size  on  sound  skin  next  it. — B,] 

If*  there  is  a  considerable  tendency  to  exudation  of  lymph  or  pus  at  the 

rieeof  the  pupil,  so  that  atropine  does  not  act  on  the  latter,  into  the  anterior 

r.  on  the  surface  of  the  iris»  or  into  its  structure,  the  patient  should  be 

t  ,  I'ily  under  the  influence  of  mercury.     One  grain  of  calomel  in  com- 

IPtnatioQ  with  oue*fourtli  or  one-fifth  of  a  grain  of  opium  should  be  given 

tw^o  or  three  lioura,  until  salivation  is  produced,  which  will  generally 

L'ur  ill  from  thirty  to  forty  hours ;  even  when  this  is  produced,  a  slight 

legrt?e  of  tenderness  of  the  gums  should  be  maintained.     I,  however,  greatly 

ir*fer  the  treatment  l>y  inunction,  as  the  digestive  powers  are  thus  not  ira- 

LtrtHl,  and  the  constitutional  effects  of  the  drug  are,  moreover,  more  rapidly 

id  surely  obtained.     Imleed   I  have  met  with  instances  in  wliich  mercury 

been  given  by  the  mouth  for  st>me  time  without  producing  any  constitu- 

effect,  and  where  tliis  rapidly  supervened  upon  inunction.     Half  a 

^hm  or  a  <iraehmof  the  strong  mercurial  ointment  should  be  rubbed  into 

iide  of  the  arms  and  thighs  two  or  three  times  daily,  until  the  mtmth 

mi&i  slightly  affected,  the  gums  showing  an  indication  of  the  bluish  line; 

is  to  be  applied  once  daily  in  much  smaller  quantity.     In  order  to 

rthe  staining  of  the  skin,  the  ointment  may  als«>  be  rubbed  into  the 

>f  the  feet,  but  here  it  is  absorbed  with  less  rapidity  on  acc^mnt  of 

greater  thickness  of  the  skin.     Mr,  Pridgin  Teale*  recommends  that  the 

*  Vid4  Mr  Teale's  intoreistini^  pti|ier  ^*  On  the  lUlntivQ  Value  of  Atropine  and  of 
in  lh«  TnMitfneiii  of  Acut»?  Iritis,"     *^  R,  L.  O,  H.  Report*, ''  v.  166. 
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merciirial  ointment  should  be  «meared  on  a  broad  piece  of  tiaunel  which  is 
to  be  wrap|K'd  round  each  iirni  t»f  the  patient,  who  Bhould  remain  in  bed  ;  » 
small  quantity  of  fresh  ointment  should  be  added  every  night.  In  syphilitic 
iritis,  with  well-marked  noduks,  the  useof  mercury  should  never  be  omitted 
and  I  have  also  found  much  benefit  in  such  cases  from  the  constant  u^e  o 
hot-water  compresses,  continue*!  without  intermission  night  and  day  for 
several  days.  I  firi^t  eaw  this  mode  of  treatment  employed  two  years  ago,  by 
De  Wecker,  and  soon  atlterw^artU  had  tlie  opportunity  of  trying  it  in  a  case 
of  syphilitic  iritis  with  nuniennm  gomniata  of  considerable  size,  which  bad 
to  a  great  extent  resisted  the  action  of  mercury.  I  ordered  hot  water  com- 
presses to  be  applied  to  the  eye  of  as  high  a  temperature  as  the  patient  could 
bear^  and  these  were  changed'  every  few  minutes,  and  continuned  for  a  great 
part  of  the  day  and  night.  Williin  the  course  of  two  days  the  gummala 
had  diminished  considerably  in  size,  and  within  four  or  five  days  they  had 
almost  entirely  disappeared.  In  another  instancef  the  efiect  of  the  com- 
presses was  equally  favorable.  Of  course,  it  is  only  in  exceptional  ca^es  that 
this  mode  of  treatment  can  be  employed,  for  it  requires  the  constant  and 
undivided  attention  of  a  mirse;  moreover,  few  patients  will  submit  to  the 
trouble  and  inconvenience.  This  remedy  also  greatly  hastens  the  absorption 
of  hypopyon.  Hot  hread-an<l-water  or  liusecd-raeal  poultices  also  prove  very 
beneficial  in  allaying  the  pain,  hastening  the  absorption  of  exudation,  and 
facilitating  the  action  of  atropine.  They  should  be  changed  every  iitleen  to 
twenty  minutes;  at  first  they  may  be  continued  all  day,  and  in  severe  cases 
at  night;  a^  the  case  progresses  more  or  less  considerable  intervals  may 
intervene  between  their  application.^  In  the  rheuraatico-gouty  form^  prepa- 
rations of  guaiacum  are  often  very  serviceable. 

Formerly  it  was  very  much  the  custom  to  place  all  cases  of  iritis  under 
the  influence  of  mercury,  quite  irrest^ective  of  the  tact  whether  the  necessity 
for  its  use  really  existed  or  not.  Now,  however,  a  more  rational  mode  of 
treatment  obtains,  and  mercury  is  only  used  in  those  cases  in  which  there  \b 
much  effusion  of  lymph.  In  specific  cases,  the  iodide  and  bromide  of  potas* 
Slum,  together  with  the  decoction  of  bark,  should  be  administered  after  the 
use  of  mercury.  Whilst  the  latter  remedy  is  being  employed,  it  is  also  wise 
to  maintain  the  patient's  strength  by  the  use  of  tonics,  more  especially  prep- 
arations of  steel  and  quinine. 

In  the  rheumatic  tbrm  of  iritis,  benefit  is  oflen  experienced  from  the  UBe 
of  oil  of  turpentine  internally,  as  was  first  recommended  by  Dr.  Carmichaeh 
Although  I  have  often  employed  it  with  advantage,  I  have  frequently  beea 
obliged  to  give  np  its  use  on  account  of  the  derangement  of  the  stomach 
which  it  produces.  It  should  be  given  in  doses  of  Jrom  half  u  drachm  ta 
one  drachm  two  or  three  times  daily,  made  into  an  emulsion^  to  which  m 
little  carbonati^  of  soda  is  added  to  prevent  the  deningemeut  of  the  digestive 
organs.  Mr.  Pridgin  Teale  uses  this  remedy  very  extensively  in  keraUv 
iritis,  as  well  aa  in  low  forms  of  iritis  or  keratitis,  and  speaks  most  strongly 
in  its  favor.  [The  arthritic  varieties  of  iritis  are  always  very  obstiBate  in 
resisting  treatment.  It  is  necessary  in  these  cases  to  pay  special  attention  to 
the  free  action  of  the  skin,  Iwwels,  and  kidneys.  Frequent  small  doses  of 
Rochelle  salt^,  the  regular  u.^e  of  the  Turkish  bath  every  day,  or  alternating 
with  a  general  ''  massage  "  of  the  entire  body,  and  the  prolonged  atimiuistra 
tion  of  either  salicylic  acid  or  the  salicylate  of  Boda,  are  all  necessary 
valuable  remedial  rgent^^ — ^B.] 

If  the  aqueous  humor  is  very  cloudy,  or  a  considerable  hypopyon  is 


!* 


*   Vid^  Mooren,  **  OphthnUniutmche  Bcobtichtuiigen»"  p»  134,  and  Scfaiew-G^iiii 

KL  MonAtAbl./'  1870,  p.  19B. 
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t<  I  med,  paracentesis  should  be  |)erforraed,  and,  if  necessary,  repeated  several 
Himo«.  The  same  should  be  done  if  the  pain  is  very  severe  and  does  not 
vkf  Id  to  the  usual  remedies.  The  broad  needle  should  be  very  slowly  re- 
nit»ved  from  the  anterior  chamber,  so  that  the  escape  of  the  aqueous  humor 
may  not  be  very  sudden,  otherwise  there  may  occur  great  hyperGtmla  ex 
foeiio  of  the  inner  tunics  of  the  eye.  In  order  to  facilitate  the  escape  of  the 
Mringy  poitioD  of  lymph*  the  needle  should  be  slightly  tilted  sideways,  so  aa 
li>  e»iiM  the  aectiuQ  to  gape,  or  the  same  may  be  done  witfi  a  small  curette 
or  probe. 

If  the  iritis  is  very  intense  and  obstinate,  resisting  all  our  remedies,  and 
more  eepeeially  if  the  sight  is  much  impaired;  if  the  synechiie  are  nuraer- 
OQS  and  firm,  or  there  is  complete  exclusion  of  the  pvjpil ;  and  if  the  intra- 
eeitlar  tension  is  marketlly  iucrea^tl,  a  large  iridi"cLun)y  should  be  made 
at  once.  I  have  often  seen  this  produce  the  most  striking  benefit,  although 
it  must  l>e  remembered  that  if  tnc  adhesions  between  the  pupil  and  capsule 
ans  at  all  coneiderable  and  broad,  or  if  there  is  occlueion  of  the  pupil  from 
deposit  of  lymph  within  its  area,  an  iridectomy  will  subsequently  be  neces- 
iary»  and  the  condition  of  the  eye  will  in  all  probability  be  much  worse  when 
the  intlammation  has  run  its  course;  and  hence  the  result  of  an  iridectomy 
be  far  h*ss  favorable  than  if  it  had  been  made  at  an  earlier  peritul,  before 
the  chang«'?«  <»f  structure  had  attained  any  considerable  degree.  Moreover, 
tiie  iridectomy  generally  acts  as  the  be^t  antiphlogistic ;  tfxe  inflammation, 
which  had  before  resisted  all  our  remerlial  measures,  rapidly  subsidiJig  after 
the  operation. 

In  iritU  serMa,  much  benetit  is  often  experienced  from  exciting  the  free 
action  of  the  skin  and  kidneys  by  diaphoretic  and  diuretic  remedies.  Atro- 
ine  ahoald  alao  be  applied,  as  well  as  a  suppurating  blister  behind  the  ear; 
at  it  must  be  eaafeased  that  loe^l  remedies  oflen  prove  of  little  avail.  The 
atate  of  the  intra-ocular  tension,  of  the  sight,  and  of  the  field  of  vision  must 
be  narrowly  watched,  and  if  symptoms  of  glaucoma  supervene,  no  time  should 
he  lost  in  making  a  large  iridecUimy. 

The  treatment  of  traumatic  iritis  must  vary  according  to  the  nature  of  the 
injunf.  If  a  foreign  body  has  bectmie  implanted  in  the  iris,  it  must  be 
carelully  extracted,  with  or  without  the  excision  of  the  corresponding  segment 
of  the  iris.  If  the  lens  has  also  been  injured  and  a  traumatic  cataract  has 
been  formed,  linear  extraction,  perhap  combined  with  iridectomy,  should 
be  at  once  performed  ;  as  the  lens  may  become  much  swollen,  setting  up  great 
^^^irrttJition,  and  thus  increasing  intra-ocular  tension.  If  a  portion  of  tne  iris 
^■pn>U|)ses  through  a  small  wound  in  the  cornea,  it  should  be  pricked,  so  that 
^Bua  aciue«>us  humor  may  flow  ofl*,  and  the  collapsed  protruding  portion  of  iris 
^^^Blilcl  then  be  excised,  and  a  firm  compress  applied.  AtYer  an  injury  to 
^^^m  irts.  the  inflammation  should  be  combatetl,  according  to  circumstances, 
^Bby  cold  or  hot  compresses,  leeches,  and  atropine;  and,  if  necessary,  rapid 
^^ttilivation  should  be  induced. 

Iq  order  to  prevent,  if  poesible,  the  recurrence  of  the  inflammation,  noore 
aapecially  in  cases  of  chronic  iritis^  the  patients  should  be  warned  against 
undue  exposure  to  cold  winds,  draughts,  bright  light,  etc.,  and  should  be 
Offdared  to  wear  the  blue  eye-prot^etors.  Kor  should  they  be  permitted  to 
ttralTi  their  eyes  with  fine  needle- work  or  very  small  print,  particularly  by 
1  light  Their  diet  must  also  be  carefully  regulated,  and  every  over- 
: ^.iice  m  wine  or  alcohol  strictly  forbidden.  Inattention  to  these  dif- 
ferent points  frequently  causes  the  recurrence  of  the  inflammation. 

Id 


ac 
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8 —FUNCTIONAL  DISTURBANCES  OF  THE  IRIS. 


I 


(1)    MrDAlAJ»I8« 

Although  the  dilutatiou  of  the  pupil  is  generally  coDsiderable,  it  is  not  00 
extreme  ns  that  produced  by  a  strong  solution  of  atropine,  where  the  irb  is 
conlraeted  to  a  very  narrow,  hardly  perceptible  riai.  Tlie  dilatation  of  the 
pupil  may  be  uniform  and  regular,  so  tliat  the  pupil  retains  its  circular  form, 
or  it  rnay  be  partial  and  irregular,  the  pujjii  thus  acquiring  a  somewhat  ovoid 
shape.  The  pupil,  besides  being  dilated,  is  more  or  Jess  imnioval^le,  acting 
but  slightly,  or  not  at  all,  under  the  influence  of  light,  the  effort  of  accom- 
modation, or  the  convergence  of  the  visual  lines.  The  sight  \a  also  some- 
what affected,  which  is  due  in  part  to  the  bright  glare  which  is  experienced 
on  account  of  the  wideness  of  the  pupil,  ana  also  in  part  to  the  circles  of 
diffusion  formed  u|>on  the  retina.  If  the  impairment  of  sight  be  simply  due 
to  the  mydriasis,  it  will  be  remedied  if  the  patient  looks  through  a  small 
circular  opening  in  a  card,  or  through  the  fiteuopjeic  apparatus,  for  then  the 
glare  will  be  diminished,  and  the  frirmation  of  circles  of  diffusion  prevented. 
But  very  frequently  paralysis  of  the  ciliary  muscle  coexists  with  the  dilata- 
tion of  the  pupil,  and  the  impairment  of  vision  is  chiefly  due  to  the  loss  of 
accommodation.  The  features  which  distinguish  the  symptoms  due  to  loM 
of  accommodation  from  those  which  are  simply  caused  by  mydriasis,  are 
frequently  overlooked  by  medical  men,  and  thus  much  confusion  is  often 
produced  in  the  narration  of  cases.  Nor  is  it  of  unfrequent  occurrence  that 
the  symptoms  of  amblyopia,  produced  by  paralysis  of  accommodation,  are 
referred  to  some  serious  intra-ocular  or  cerebral  lesion.  There  is  not,  how- 
ever, a  necessary  relation  between  the  degree  of  dilatation  of  the  pupil  and 
the  paralysis  of  the  ciliary  muscle^  for  the  pupil  may  be  widely  dilated  and 
the  ciliary  muscle  but  slightly,  if  at  all,  affected ;  the  converse  is,  however, 
of  1  ess  f req  u  en  t  occ u  r r e u ce , 

When  the  pupil  is  widely  dilated,  it  no  longer  presents  its  usual  brilliantlj 
black  appearance^  hot  assumes  a  somewhat  grayish  tint,  which  is  due  to  the 
greater  amount  of  light  reflected  from  the  lens  and  the  fundus  of  the  eye. 

Mydriasis  is  generally  monocular,  unless  it  is  due  to  some  cerebral  cause, 
or  to  a  deep-seated  intra-oculur  lesion  affecting  both  eyes.     Monocular  my-        » 
driasb  oileu  produces  considerable  disturbance  of  sight,  on  account  of  the  ^^M 
difference  in  the  brightness  of  the  two  retinal  images,  and  the  presence  of  ^| 
circles  of  diftusinn.     For  the  purpose  of  accurately  measuring  the  sixe  of  the 
pupil,  Mr.  Zachuriah  Laurence's  **  pupillometer'^  [Fig.  108]  will  be  found 
very  useful. 

[**The  pupilloraeter  consists  essentially  of  two  parts:  1,  a  pair  of  indices 
or  'sights ;'  and  2,  a  gradtiated  scale.  The  sights  are  formed  by  two  vertical, 
knife-edged,  brass  bars  (indices) ;  the  one  (m)  fixed  ;  the  second  (J)  movable 
by  means  of  a  screw  (s%  the  head  of  which  (k)  is  furnished  with  several  small 
projecting  spoken,  by  which  tlie  screw  may  be  turned  with  great  delicjicy  by 
the  tip  of  the  finger.  The  horizontal  plate  ip),  the  scale  to  which  these 
indices  are  attached,  is  of  white  metal,  and  is  graduated  into  whole,  half,  and 
quarter  Hues,  The  scale  is  graduated  on  both  sides,  so  that,  by  simply  re- 
versing the  instrument,  the  pupil  of  each  eye  may  be  successively  meaaurecL 
The  application  of  the  pupil lometer  is  obvious,  from  the  annexed  fi^re. 
The  edge  of  the  fixed  index  (m)  is  held  in  a  line  with  the  inner  edge  of  tli6 
pupil,  and  then  the  movable  one  (/)  is  gradually  screwed  up  till  its  edge 
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ooirespondB  exactly  with  the  outer  edge  of  the  pupil.    The  i) 
the  two  indices  represents  the  diameter  of  the  pupil."* — ^H.]  i 
OauscB, — Before  entering  upon  the  different  causes  whicl 
mydriasis,  it  will  be  well  briefly  to  consider  the  action  of  cej 
upon  the  condition  of  the  pupil,  either  in  increasing  or  ini 
siie.     Certain  substances,  more  especially  belladonna,  hyosc^ 
moDium,  have  the  power  of  producing  a  marked  dilatation  of  the  pupil,  and 
are  hence  termed  mydrioHca.    We  shall  here,  however,  confine  our  attention 
to  the  action  of  atropine  upon  the  pupil  and  the  accommodation.     In 
numerous  experiments  made  b^  Donders,'  it  was  found  that  if  a  solution  of 
£>ur  grains  or  sulphate  of  atropine  to  a  fluidounce  of  water  was  applied  to  the 

[Fig.  108.] 


eye,  the  pupil  began  to  dilate  within  fifteen  minutes,  arriving  at  the  max- 
imum degree  of  dilatation  in  from  twenty  to  thirty-five  minutes,  and  finally 
complete  immobility  ensued.  The  younger  the  individual  and  the  thinner 
the  cornea,  the  more  rapid  was  the  action.  The  diminution  in  the  power  of 
accommodation  commences  somewhat  later  than  the  dilatation  of  the  pupil, 
but  gradually  returns,  together  with  the  mobility  of  the  pupil,  afler  some 
days.  After  the  lapse  of  forty-two  hours  there  is  generally  a  slight  diminu- 
tion  in  the  size  of  the  pupil,  accompanied  by  some  accommodation,  which 
increases  with  tolerable  rapidity  up  to  the  fourth  day,  but  does  not  become 
perfect  till  about  the  eleventh  day.  The  weaker  the  solution  of  atropine, 
the  longer  will  it  take  to  act,  and  the  less  and  more  transitory  will  be  its 
effect  By  employing  an  extremely  weak  solution  (one  grain  to  eight  or  ten 
fluidounces  of  water),  we  may  dilate  the  pupil  without  affecting  the  accommo- 
dation. That  the  action  of  the  atropine  is  due  to  its  absorption  through  the 
cornea,  is  proved  by  the  experiments  of  Von  Graefe,*  who  withdrew  some  of 

n  Laurence  and  Moon's  '*  Handy-Book  of  Ophthalmic  Surgery,"  p.  20.] 
'Dondera,  *♦  Anomalies  of  Refraction  and  Accommodation,"  p.  585. 
»"A.  f.  0.,"i.  1,462,  note. 
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the  aqueous  huroor  from  the  eye  of  a  rabbit,  the  pupil  of  which  was  dilated 
by  atropine,  and,  applying  it  to  the  eye  of  another  rabbit,  it  was  found  to 
produce  dilatation  of  tlie  pupiL 

The  action  of  the  atropine  appears  to  be  twofold;  it  producefl  dilatation 
the  pupil,  partly  by  paralyzing  the  sphincter  piipiihe,  which  is  supplied  by] 
the  third  nerve,  and  partly  by  exciting  the  radiating  fibre^i  of  the  ins,  whicM 
are  supplied  by  the  sympathetic.     The  truth  of  this  hypothesis  apijeara  to 
me  to  be  incontrovertibly  prrjved  by  Kuete's'  observation,  that  in  diiatatioii 
of  the  pypil  due  to  complete  paralysis  of  the  third  nerve,  the  application  o 
atropine  produced  still  further  dilatation.     This  is  certainly  opposed  to  thft 
theory  advanced  by  some  objicrvers,  viz.,  that  the  paralysis  of  the  sphincter 
papillae   permits  the  sympathetic  nerve  to  exert  an   unopposed  action  in 
dilating  the  pupiL     Moreover,  it  is  found  in  njydriasis  due  to  paralysb  of 
the  third  nerve,  the  pupil  is  not  dilated  ad  maximum,  even  akhough  the 
affection  may  have  lasted  sonic  time;  but  on  the  application  of  atropine  the 
widest  dilatation  at  once  eusues. 

[During  the  last  two  years  numerous  experiments  have  been  made  as  to 
the  physiological  and  therapeutical  value  oi  the  various  mydriatics,  such  as 
duboisia,  hyoscyamia,  and  the  hydrobromate  of  horaatropia.     Ladcnburg'a 
experiments*  upon  the  mydriatic  alkaloids  sliow  conclusively  that  hyoscyaniia, 
daturia,  and  JuboiKia  are  identical  with  each  other,  and  not  merely  closely 
related;  and  that  atropia  and  hyoscyaniia,  though  not  actually  identical, ar« 
isomeric  in  compositifjn.     He  conchides,  therefore,  that  there  are  only  two 
mydriatic  alkaloids,  atropia  and   hyoscyamia.     He  also  has  succeeded  in 
converting  hyoscyamia  into  atropia.     (8ee  **  Bericht  uber  d.  dtech.  Chem. 
Geselbch./'  xiii.,  1880.)    Fautynski  employed  a  one-half  per  cent,  solution  of 
hydrobromate  honiatropine,  and  ibund  that  dilatation  of  the  pupil  began  in  — 
nineteen  and  one  ooe-hundreth  minutes,  reached  its  maximum  m  from  thirty  ■ 
minutes  to  two  hours,  and  diftappeared  in  twenty-three  and  seventy-five  one-  ■ 
hundreths  hours.     He  asserts  that  there  is  less  antagonism  between  pilocar 

June  and  homatropioe  than  between  pilocarpine  and  atropine.  ("  Kitnische  ■ 
donatsblatter  fiir  Augenheilkunde,"  Sept.  1880.)  Risley's  experiments  I 
up<ui  hydrobromate  homatropine  resulted  in  the  following  conclusions:  In 
solutions  of  two,  four,  and  six  grains  to  the  fiuidoLince,  it  paralyzes  the  ac- 
comnuidatiou,  and  this  paralysis  disappears  entirely  in  from  sixteen  to 
thirty  hours.  Dilatation  of  the  pupil  accompanies  the  paralysis  and  is  more 
persistent.  The  drug  is  no  more  liable  to  produce  conjunctival  irritation 
than  atropia  or  duboisia,  aod  it  produces  far  less  coustitutional  disturbance 
than  either  of  them.  ("Am.  Jouni.  Med.  Sci./'  Jan.  1881.)  Schaefer  finds 
that  atropia  dilates  the  pupil  more  slowly  than  duboisia,  but  its  effect  lasts 
longer.  Homatropia  dilates  the  pupil  more  quickly  than  either  of  the  two 
other  drugs,  but  the  dilatation  is  less,  and  its  duration  is  shorter.  The  ^ 
strength  of  the  solution  of  homatropia  exerts  no  apparent  influence  upon  the  ■ 
duration  of  its  effect.  The  accommodation  is  most  quickly  paralyzed  by 
duboisia  and  next  by  hunmtropia ;  but  the  effect  of  the  latter  lasts  only 
about  twenty -four  hours,  while  that  of  duboisia  lasts  three  or  four  days. 
Homatropia  is  to  be  preferred  for  simple  dilatation  of  the  pupil  or  for  par- 
alyzing the  accommodation  preparatory  to  determining  the  refraction;  but 
as  a  therapeutic  agent  it  is  inferior  to  both  duboisia  and  atropia.  (*'  Arebiv 
ftJr  Augenheilkunde,*'  x.  2,)  As  regards  the  comparative  therapeutical 
value  of  these  drugs,  Risley  coucludes:  IsL  That  the  sulphates  of  atropia, 
duboisia,  and  hyoscyamia,  and  the  hydrobromate  of  homatropia,  are  efficient 


1  '<  Klin.  Beitrage  z.  PAthol.  imd  PhyaioL  der  Augon,  und  Ohren." 
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or  paralTODf^  the  accommodative  fiiiicdon,  and  in  the  treatment  of 
ssiopic  eyeri.     2d.  In  the  employment  of  the  hist  three  named,  the  dura- 
Ion  <»f  the  treatment  is  very  much  shortened.     3d.  For  the  corret^tion  of 
lAnomnlies  of  refraction  in  otherwise  normal  eyes^  the  homutropia  is  to  be 
pi^ferred,     4tli.  If  retino-choroidal  disturbance  is  also  present,  hyascyiiraia 
•or  duboi^ia  is  preferable  to  atropia  because  of  the  shorter  duration  of  the 
'treatment,  and  to  honiatropia  because  of  their  mojst  per«istent  control  over 
the  ciliary  muscle.     5th,  Hyf»8cyamia  is  preferable  to  duboisia,  since  the 
[tendency  to  systemic  poisonioii:  is  not  ao  g^reat.  (**  Trans.  Amer,  Ophth.  Boc," 
.881.)    See  aWi  papers  by  Oliver^  in  "  Amer.  Journ.  M*^d.  Sci./'  July,  1381, 
id  July,  1882;   and  by  Galezowski,  in  the  '*  Recueil  d'ophthaluiologie," 
day,  1S8L     Also,  a  paper  upon  the  **  Physiological  Action  of  mydriatics 
id  Blvoticsi/'  by  Fitz  Gerald  and  Laborde,  in  the  **  Tribune  m^iicale  *'  for 
Vov.  2\,  Dec.  5  and  1!>,  1880;  and  Jan.  6  and  March  2(».  IKSL-^B.] 
Cilabar  bean  produces  exce«*ive  c<uitractiuii  id*  t!ie  [>u|>il,  tojt^ether  with  a 
iou  of  the  ciliary  muscle,  and  an  urtlHcial  myopia.     Its  action  will 
fully  cxphiined  in  the  article  upon  the  "  Aflcctions  of  the  Accom- 
pnqdatiun/*     I  think  there  can  be  no  doubt  that  it  chiefly  pnxluces  itt<  eUect 
^ll(K»tv  the  pupil  by  exciting  the  nerves  to  the  sphincter  pupiihe,  although  the 
ijims  may  also  be  in  part  due  to  the  paralysis  of  the  radiating  fihres  of 
ir  iri«  supplied  by  the  sympathetic.     But  the  spasmodic  contraction  of  the 
[ciliary  mu:fcle  spe^iks  strongly  in  favor  of  the  excitation  of  the  third  nerve. 
Idiopathic  mydriasis  is  not  nnfrequently  due  to  rheumatic  origin,  the 
ilient  having  been  exposed  to  cold  or  wet,  and  it  la  m  such  case^  probably 
by  rheumatic  inflammation  of  the  nerve  sheaths.     It  is  generally 
nied  by  more  or  le^  complete  paralysis  of  some  or  all  the  muscles 
ippnea  by  the  third  nerve.     It  may  be  aWj  due  to  syphilis.     I  have  met 
[("Sritli  a  few  instanced  in  which  a  varying  degres  of  mydriasis  appeared  in  one 
and  in  which  all  the  ocular  muscle.'*  were  unaffected ;  the  ciliary  muscle 
beint!  either  not  at  ail,  or  only  very  slightly  affected.     In  these  caseSi 
;   could  be    traced  to   no  other  caui^e   than  syphilis,  and  the 
(]  III  occurred  some  time  aHer  the  j^ccoudary  fiymptoms.     The  dila- 
rUou  of  the  pupil  yieUled  gradually,  but  filowly,  to  the  administration  of 
rMlide  of  jKiturisium,  and  tbi?  occasiomil  application  of  a  blister  behind  the 
irreHpt>nding  t-ar.     Mr.  De   M^ric,   in    an  interesting  paper   read  before 
Ffl.4^  Bnflj^h  Mtvlical  Association  at  Leeds  (1869),  reports  several  cases  of 
*•  mydriasis.     In  one  case,  all  the  ocular  muscles  were  paralyzed, 
.11-*  in,:  mydriasis  was  ccmaiderable ;  there  had,  however,  been  caries  of  the 
»rbtt.     In   two  other  cases,  the  mydriasis   was  accompanied  by  ptosis,  in 
luothrrr  the  latter  was  al>sent,  hut  tlie  dilatation  of  the  pupil  very  obstinate. 
n  two  ciLses  the  secondury  symptoms  had  quite  vani^^hcd,  in  another  the 
Tt^  re  on  the  wane. 
^  may  likewise  be  caused  by  direct  injury  to,  or  compresision  of 
1               ^  j>  *iupplying  the  constrictor  pupilla?,  as,  for  instance,  in  conserjuence 
blows  upon  the  eye,  or  of  an  incretu^e  in  the  intra-oculur  tension. 
u  thuoe  ca*cfl  in  which  it  is  caused  by  a  blow,  the  mydriasis  is  not  unfre- 
[uently  partial,  only  a  certain  portion  of  the  aphineter  pupiihe  being  affected. 
[Further  remarks  upon  tlie  cuusation  of  mydriasis  will  be  found  under 
iie  head  of  **  Anomalies  uf  Accommodation.'* — B.] 
Mydriasis  may  also  be  due  to  irritation  of  the  svmpathetic,  as  may  be 
iQ   in   i»erlain  spinal  diseases.     Tlie  ephemeral  difatation  of  the   pupil, 
'hich  occ-ik-ii<mallv  occurs  for  a  short  time  at  different  periods  of  the  day,  is 
►robttbly  due  to  this  cause.     Von  Graefe  has  called  attention  to  the  inter- 
fting   and   important  fact  that  this  ephemeral  mydriasis  is  sometimes  a 
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preTuonitory  symptom  of  insnnity,  more  especially  of  ambitioua  monamamSri 
The  dilatjition  met  with  iu  helmiDthiusis  may  also  be  ascribed  ti>  Irritaiioa 
of  the  sympathetic.  j 

[Complete  mydriasis,  with  unimpaired  accomraodatioD,  may  appear  after^ 
violent  periorbital  pain,  and  in  these  cases  a  careful  ophthalmnscopic  es- 
amiiiatioD  should  be  made,  for  a  glaucomatous  condition  may  lie  at  tlie 
bottom.  Sometimes  mydriasis,  with  other  signs  of  paralysis  of  the  third 
nerve,  precedes  locomotor  ataxia.  Monocular  mydriasis,  with  sluggish 
action  of  the  iris,  is  to  be  regarded  as  a  suspicious  brain  symptom  in  8U&- 
pected  disease  of  the  nerve-centres,  as  pointing  to  beginning  paralysis; 
though  Arndt  regards  it  aa  a  sign  of  spinal  irritation.  Mydriasis  is  a  fre- 
quent symptom  in  hysteria,  and  during  epileptic  attacks.  Partial  mydriasis 
is  generally  due  to  compression  or  injury  of  the  ciliary  nerves,  at*  may  be 
obtierved  in  division  of  the  optic  nerve*  or  in  the  more  modern  operation  of  | 
optico-dliary  mnirotomy  without  enucleation. — B,] 

Dilatation  of  the  pupil  is  also  a  common  symptom  in  certain  diseases  of 
the  brain,  e.  17.,  meningitis,  hydrocephalus,  and  diseases  of  the  cerebellum, 
also  in  many  intra-ocular  diseases,  in  which  the  sensitiveness  of  the  retina  la 
much  diminished.  In  exceptional  instances,  the  pupil  may  still  act  per- 
fectly, even  although  the  eye  is  absolutely  blind.  In  such  cases,  the  con- 
diictibility  of  the  optic  nerv^e,  and  the  reflex  action  which  it  produces  on  the 
ciliary  nerves  are  unimpaired,  but  the  image  is  not  perceived  by  the  brain. 

Treatment — In  the  rheumatic  form  of  mydriasis  a  blister  should  be  ap- 
plied behind  the  ear,  and  iodide  of  potassium,  or  a  preparation  of  guaiacum, 
should  be  administered  internally.  I  have,  however,  often  found  a  more 
marked  and  rapid  effect  to  result  upon  the  paralysis  of  the  accommodation 
from  the  application  of  the  blister,  than  upon  the  mydriasis.  If  the  dilatation 
of  the  pupil  does  not  yield  to  these  remedies,  but  shows  a  tendency  to  become 
chronic,  tincture  of  opium  should  he  dropped  into  the  eye,  electricity  should 
be  applied,  and  instillations  of  solutions  of  Calabar  bean  may  be  tried.  The 
latter  remedy  should  not,  however,  be  applied  of  too  great  a  strength,  or  too 
frequently,  otherwise  it  will  prodyce  much  fatigne  of  the  sphincter  pupilise, 
instead  of  simply  moderately  stimulating  it.  Frequent  ana  firm  closure  of 
the  eyelids,  convergence  of  tne  visual  lines,  and  repeated  exercise  in  reading, 
etc.,  are  also  of  advantage  in  stimulating  the  contraction  of  the  pupil    [Bui* 

Shate  of  eserine  is  a  more  active  and  less  irritating  myotic  than  the  mother- 
mg  Calabar  bean,  A  solution  (one  centigramme  to  five  millilitres)  should 
be  dropped  into  the  eye  as  often  as  necessary,  unless  it  occasions  too  much  con- 
junctival and  ciliary  irritation.  If  the  mydriasis  is  accompanied  by  paralysis 
of  accommodation,  the  constant  current  of  electricity  should  be  resorted  to, 
or  subcutaneous  injections  of  strychnia  may  be  given. — B.] 

In  very  rare  instances,  the  faculty  exists  of  voluntarily  dilating  the  pupil. 
Seitz'  mentions  a  rase  of  a  young  student,  who  was  able  voUmt^irily  to  pro- 
duce a  dilatation  of  abnnt  three  millimetres  by  taking  a  deep  inspiration, 
and  then  holding  his  breath p  at  the  same  time  making  a  strong  effort,  during 
which  the  muscles  of  the  neck  and  back  became  very  tense.  The  experi- 
ment succeeded  best  when  he  regarded  an  object  lying  but  a  short  distance 
from  the  eye, 

(2)  MYosrH, 

Idiopathic  myosis  is  of  rare  occurrence.  The  pupil  is  in  such  cases  often 
extremely  contracted^  perhaps  to  the  size  of  a  pin^s  head,  or  even  leas,  and 

*  '*  Augenheilkunde/'  p.  316. 
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on  the  stimulus  of  light.  Even  t<tronu  solutions  of 
•troptfir  prrxiiicc  but  n  very  inmjerate  degree  of  dilaUition.  On  acconnt  of 
the  exlrenie  minuteness  of  the  pupil,  but  little  light  18  admitted  into  the 
eTc;  tbe  retinal  images  are  consequently  but  slightly  illuminated,  and  the 
Ttnoa  ou  this  account  more  or  less  imptaired.  The  small  size  of  the  pupil  alao 
oaciaes  a  conhiderable  contraction  of  the  peripheral  part  of  the  field  of  vision. 

VjmiA  may  he  caused  by  a  spastic  atfeetion  of  the  sphioeter  pupilUe,  or 
by  A  paniiysis  of  the  radiating  fibres  of  the  iris.  The  irriuition  of  the  brancb 
ol'the  thir^l  nerve,  which  guppliee  the  sphincter  pupilke,  may  be  due  to  some 
eeiJtxal  ciiuse^  or  to  reflex  action  frum  the  fifth  nerve.  It  may  also  be  pro- 
duce^i  by  tmi  great  and  long-continued  use  of  the  eyes  at  very  minute  objects, 
luch  a»  wntdi-nmking,  engraving,  etc.;  in  consequence  of  which,  the  ephiucter 
pupil  la;  in  lime  acquires  a  preponderating  power  over  the  dilator.  The 
myo^ii^  <iue  to  paralysis  of  the  dilator  muscle  is  met  with  in  tfiose  spinal  legions 
in  which  the  sympathetic  nerve  is  affected,  so  that  its  influence  upon  the 
nidt^tl  fibres  of  the  iris  is  impaired.  Dr.  Argyll  Robertson  reports^  a  very 
intrrestiug  case  of  spinal  affection,  in  which  there  was  market!  myosis  in 
both  eyc8»  the  pupils  beiny:  about  the  size  of  a  pin's  point.  Even  a  stnmg 
aolulinn  of  atropine  had  but  an  imperfect  and  transient  etfect,  but  Calabar 
bean  contracted  the  pupil  still  more,  to  about  one-fourth  of  a  line.  A  tumor* 
or  aueurisnia!  swelling^  pressing  upon  the  cervical  portion  of  the  sympathetic 
may  f^ho  province  myosis, 

Xn  the  |>cculiar  condition  termed  hippU9,  tliere  is  a  chronic  spasm  of  the 
iris,  producing  rapid  contractions  and  dilatations  of  the  pupil,  which  follow 
each  other  in  quick  succession,  and  are  independent  of  the  influence  of  light. 
It  is  generally  allied  with  nystagmus. 

The  treatment  of  myosis  must  of  course  vary  with  the  cause,  which  is 
often  Situated  at  a  distance  from  the  eye.  Periodic  instillations  of  atropine 
should  be  tried*  although  they  generally  have  but  a  slight  and  only  teoa- 
porary  effect  up<jn  tlie  myosis, 

[-  lie  or  spastic  myosis  is  of  cerebral  origin,  and  is  met  with  in 

ooii  ^'  meningitis,  in  cases  of  poisoning  by  alcohol,  opium,  nicotine,  etc., 

and  otjuictime*!  at  the  beginning  of  an  hysterical  convulsion.  The  paralytic 
form  t>f  my<j6is  is  much  commoner,  and  is  oflen  due  to  direct  compression  of 
the  ccr\'ical  sympathetic,  or  to  injury  of  the  spinal  cord  in  the  cervical 
region,  and  to  inflammatory  diseases  of  the  spinal  cord.  Monocular  and 
binocular  myosis  is  observed  as  a  very  early  symptom  of  ataxy,  and  some- 
"'"nes  disappears  when  other  symptoms  begin.  Kven  in  cases  of  marked 
nerve  atrophy  in  at4ixy,  there  may  be  no  myosis.  In  the  myosis  due 
atikxv,  atropine  producers  only  partial  and  tram^ient  dilatation,  while 
caertDe  increases  the  myosiB.  When  the  myosis  is  of  the  spastic  variety^ 
there  is  generally  more  or  le^s  spasm  of  the  accommodation ;  but  when  the 
mjoeis  is  paralytic,  the  accommodation  is  almost  always  intact. — B.J 


4._T11EMUL0U8  IRIS  (IRIDODONESIS). 

The  most  frequent  cause  of  this  condition  is  absence  of  the  lens,  or  its 
partial  or  complete  dislocation.  In  such  cases,  the  iris  will  be  observed  dis- 
tinctly to  oscillate  and  tremble  when  the  eye  is  moved  in  different  directions. 
In  ctt*c3  of  partial  dislocation  of  the  lens,  the  tremulousness  will  be  confined 
to  that  portion  of  the  iris  wdiich  has  lost  the  support  of  the  lens. 
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In  such  oases  the  lens  has  generally  been  found  partially  dislocated,  or 

much  diminished  in  size. 

The  treatment  of  injuries  to  the  iris  must  be  directed  to  diminishiog  any 
inflammatory  siyiii(Jtoms  which  may  supervene.  Atropine  should  be  fre- 
quently drop|>ed  into  the  eye;  leeches  should,  if  necessary,  be  applied  to  the 
tenjple,  ami,  f(»r  the  first  few  hours  afler  the  accident,  cohl  coinpreises  will 
afllmi  great  relief,  and  nm^^t  m  cheeking  a  tendency  to  mflamnrntton.  If 
there  is  any  prolapse  of  the  iris  through  the  curneal  wound,  or  if  the  lens 
has  been  injured,  the  treatment  laid  down  in  the  articles  upon  **  Wound*  of 
the  Cornea,"  and  *'  Traumatic  Cataract,"  must  be  pursued. 

Small  foreign  bodieSi  such  as  splinters  of  steel  or  glass,  portions  of  gun- 
cap,  etc.,  may  become  lodged  in  the  iris,  or  may  injure  it  in  their  passage  to 
the  back  of  the  eye.  The  presence  of  even  a  minute  foreign  body  in  the 
tissue  of  the  iris  is  a  source  of  constant  irritation,  and  consequently  soon  sets 
up  more  or  le^  severe  inHanimat4>ry  complications,  giving  rise  to  corneo- 
iritis,  or  perhaps  suppurative  iriihj-choruiditis.  It  is,  therefore,  most  advis> 
able  to  extract  a  foreign  bmiy  in  the  ins  as  soon  as  p<kssiblc.  The  best  mode 
of  doing  this  is  by  an  iridectomy,  the  segment  of  iris  in  which  the  foreign 
bodv  is  lodged  being  excised. 

[t^or  further  consideration  of  this  subject,  see  section  9  of  this  chapter. — B.] 

6.— TUMORS  OF  THE  IRIS,  ETC* 

[Tumors  of  the  iris  may  be  divided  Into  two  classes :  benign  and  malig- 
nant. Among  the  first  class  are  to  be  placed  the  epidermoid  growths  and 
the  cysts,  the  pigmented  mevi,  and  the  granulation  tumors.  In  the  second 
group  belong  the  sarcomatous  and  carcinomatous  growtlis,  and  tubercles  of 
the  irii?. — B,] 

Cysts  of  the  iris  are  comparatively  a  rare  affection,  and  are  almost  always 
the  result  of  some  injury  to  the  iris.  Thus  they  have  been  met  with  ailer 
the  lodgement  of  foreign  bodiei?  in  the  iris,  penetrating  or  incised  wounds  of 
the  latter,  blows  upon  the  eye,  or  even  after  operations  for  cataract,  such  as 
the  operation  of  division,  or  the  common  flap  extraction.  Sometimes  it  is 
difficult  to  discover  the  exact  cause,  or  to  ascertain  with  certainty  that  any 
accident  has  ever  occurred  to  the  eye.     In  such  cases,  a  very  careful  exatn- 

inalion  may,  however,  sometimes  lead  us  to  detect 
[Fig.  112.  a  slight  opacity  of  the  cornea,  the  remains  of  a 

former  perforation. 

The  cysts  generally  appear  in  the  form  of  small 
transparent  vesicles,  situated  on  the  surface  of 
the  iris,  from  which  they  may  spring  from  a 
broadish  base  [Fig.  112]  or  a  little  pedicle.  Their 
contentvS,  instead  uf  being  limpid  and  transparent, 


may  be  opaque,  causing  the  cyst  to  assume  the    H 
appearance  of  a  little  pearl.    Von  Graefe^  records    ^t 
After  MibokeDile.]  a  case  in  which  the  contents  were  sebaceous,  soft, 

and  pulpy,  and  in  this  cyst  there  were  also  found 
a  number  of  short  thick  hairs.  A  similar  case  is  described  by  Mr  White 
Cooper,^  but  in  this  the  cyst  wa^  tnngh  and  hard,  like  cartilage,  and  was 
torn  away  bit  by  bit  with  the  canula  forceps.  The  little  growth  appeared 
to  be  made  up  of  epithelial  cells,  closely  packed  tngether. 

The  presence  of  the  cyst  may  not  l>e  productive  of  any  particular  incon- 
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▼enfente  or  impairment  of  the  sight,  except  inaemuch  as  the  latter  may  be 
iiiterfered  with  by  the  cyst  protrudiDg  more  or  less  into  the  area  of  the 
il.     But  in  other  cases,  it  sets  up  a  considerable  degree  of  irritation, 

teompanied  by  ciliary  injection,  photophobia,  hichrymation,  etc.,  or  it  may 
give  rt^e  to  iritis.  In  a  case  narrated  by  ^Ir.  Hiilkc/  sympathetic  inflamma- 
tion of  the  other  eye  was  set  up,  which  yielded  rapidly  after  the  excision  of 
the  cyst. 

[The  development  of  a  cyst  in  the  iris  must  be  regarded  as  generally  de- 
structive to  the  Inunctions  of  the  eye,  though  ctises  are  on  record  where  the 
disease  has  come  to  a  standstill  with  partial  preservation  of  vision, — B.] 

In  an  interesting  paper  upon  cvstj*  of  the  iris,  Mr.  Hulke  says:  "An  ex- 
aminatioD  of  all  the  cases  which  t  have  been  able  to  collect  shows :  I,  that 
arsis,  in  relation  with  the  iris  projecting  into  the  anterior  chamber,  nriginate 
ia  two  situations — 1.  in  the  iris;  and  2,  in  connection  with  the  ciliary  pro- 
cesses* The  first  lie  between  the  uveal  and  the  muscular  stratum  of  the  iris, 
and  are  distinguished  by  the  presence  of  muscular  fibres  upon  their  anterior 
wall ;  the  second  lie  behind  the  irb^,  and  bear  the  uveal  as  well  as  the 
tnodcular  strata  on  their  front.  II.  It  also  shows  that  these  cysts  are  of 
more  than  one  kind;  that  there  are — 1,  delicate  membranous  cysts,  with  an 
epithelial  lining,  and  clear  limpid  contents;  2,  thick-walled  cysts,  with  opaque 
thicker  contents  (whether  these  are  generally  distinct  from  1  we  are  not  yet 
in  a  position  to  detennine,  but  it  seems  probable  tliat  they  are  so) ;  3,  solid 
cystic  collections  of  epithelium,  wens  or  dermoid  cysts;  4,  cysts  formed  by 
d«li4ue&5cence  in  myxomata." 

De  Wecker*  believes  that  serous  cysts  are  never  developed  in  the  iris,  but 
that  they  arc  the  result  of  sacculation  of  the  latter ;  and  that  the  formation 
of  the  cyst  does  not  take  place  by  the  distention  of  a  pre-existing  space  in 
the  tissue  of  the  iris,  but  that  this  Boace  (a  fold  or  sacculation  of  the  iris)  is 
caused  either  bv  injury  or  inflammation,  the  serous  contents  being  the  aqueous 
humor.  [De  Wecker's  view  of  the  cystoid  degeneration  of  a  mrtion  of  the 
iris,  has  been  confirmed  in  part  by  Knapp,  Alt,  and  others.  There  seems  to 
be  no  doubt  that  sacculation  of  the  iris  through  injury  may  lead  to  total 
cystoid  degeneration  of  the  iris.  Yet  De  Wecker  thinks  it  possible  that,  in- 
cluding tbese  cases,  and  all  epidermoid  growths,  real  retention  cysts  may  be 
developed  in  the  tissue  of  the  iris.  Rcithmund's  idea,  that  serous  cysts  are 
1  by  a  hyperplasia  of  the  epithelium  on  Descemet^s  membrane,  has  no 
tivc  fiasis  to  rest  upon. — B,] 

be  tissue  of  the  iris  covering  the  anterior  cyst-wall  generally  becomes  so 
etretched  and  attenuateil,  that  the  limpid  contents  of  the  latter  are  perfectly 
distinguishable,  and  we  vnn  often  see  quite  through  it  to  the  poi^terior  walL 
[The  inner  §urface  of  the  cyst  is  usually  covered  by  delicate  epithelium,  and 
destitute  of  pigment. 

The  latest  cla.saification  of  cysts  of  the  iris  is  by  Girard-Teulon,  uho 
divides  them  into,  1,  cysts  with  an  ititernal  epithelial  wall  and  serous  con- 
tents; 2,  di^rmoid  cysts,  sometimes  containing  fine  hairs;  3,  white  or  pearly 
cystH,  whicli  however,  properly  speaking,  are  not  cysts,  but  tumors  of  the 
structure  of  the  pearly  epithelioma.  The  very  rare  instances  of  cysts  occur- 
ring in  very  young  children  are  probably  due  to  a  congenital  alteration.  The 
anterior  surface  of  the  pupillary  membrane  and  the  posterior  surface  of  the 
cornea,  which  at  first  are  in  contact,  probably  become  in  these  cases  adherent, 
circumscribe  a  sort  of  cavity,  limited  behind  by  the  pupillary  mem- 
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There  was  slight  excavation  of  the  optic  nerve.  The  patient 
refused  an  iridectomy.  Some  months  later,  the  glaucomatoua  cnaugea 
ving  led  tu  a  complete  lo«s  of  si^^ht,  the  patient  submitted  to  an  iridectomy, 
on  account  of  the  very  severe  ciliary  neuralgia  which  had  supervened.  The 
little  shrunken  tumor  was  sent  to  l)r.  Schweigger  for  examination,  who,  as 
Mooren  says,  douhtlessly  did  not  receive  it,  a&  its  i^eceipt  was  never  acknowl- 
e<lgtHl  hy  him.  The  other  eye  was  subsequently  affected  with  sympathetic 
iriotM'horoiditis,  which  yielded  to  an  iridectomy. 

[The  simple  granvloma  lias  only  of  late  years  been  recognized  as  a  distinct 
growth.  It  ia  a  rare  tumor,  and  hence  was  confounded  clinically  with  fun* 
goirl  malignant  neoplasms,  and  histologically  with  gummata.  Microscopi- 
cally»  there  is  very  little  ditference  between  the  granuloma  and  certain 
eftrconiata,  for  it  consists  of  a  vascular  fibroid  tissue  with  small,  round,  and 
brm  cells.  De  Wecker  describes  three  varieties:  1.  Simple  idiopathic 
_  uloma,  occurring  almost  exclusively  in  children.  2.  Teleangiectatic, 
^ften  leading  to  spKUitaneous  hemorrhage  int^  the  anterior  chamber,  and 
li€lice  ditfering  hardly  at  all  from  vascular  nsevi.  3.  Traumatic  granuloma, 
the  mu«t  frequent,  and  not  uncommonly  occurring  after  abscission  of  a  corneal 
§U|»byloma.  During  the  past  three  or  four  years  there  have  been  published 
inber  of  articles  upon  tubercles  of  the  iris,  in  which  these  tubercles  have 
iMQD  considered  as  histologically  the  same  as  granuloma,  and  one  author,  Dr. 
Hiuab,  <if  Zurich,  does  not  hesitate  to  describe  tubercle  nf  the  iris  as  granu- 
lotxm  iridis.  They  mav  occur  in  the  iris  alone,  or  in  the  conjunctiva  and 
choroid  88  well,  and,  itaab  thinks,  may  be  regarded  as  the  local  manifesta- 
liofi  of  general  miliary  tuberculosis.  This  question  as  to  the  real  nature  of 
e  tuberculous  n<xluJefl  in  the  iris  is  still  unsettled.  They  certainly  are 
,  and,  moreover,  do  not  occur  in  the  choroid  with  anything  like  the 
stated.  Haab  prefers  to  use  the  term  "iritis  tuberculosa"  for  this 
(See  "Annales  d'oculistique,"  vol,  Ixiv. ;  "Archiv  fiir  OphthalmO' 
logie/*  Bd.  xix.  1 — xxv.  4  ;  "Archiv  fiir  Augen-  und  Ohrenheilkunde,*'  Bd. 
i,;  **  Annali  di  ottalmologia,"  iv. ;  De  Wecker,  in  Graefe  und  Baemisch's 
Udb.  der  Augenheilk.,**  JEJd-  iv.)  A  case  of  tuberculosis  of  the  iris  in  a  child 
iported  by  Riiter.  The  child  was  two  yean*  old,  and  the  mother  had  noticed 
y  spot  in  the  pupil  for  three  weeks.  An  attempt  was  made  by  an  iridec- 
to  remove  the  mass,  which  filled  the  external  half  of  the  anterior 
bcr.  Tliis  proved  unsuccessful ;  and  as  a  granulating  mass  began  to 
from  the  scleral  wound,  the  eye  was  enucleated.  Two  months  later  the 
had  a  violent  attack  of  convulsions,  with  lefl  hemiplegia.  A  micro- 
cal  examination  of  the  eye  showed  tuberculoBis  of  the  iris,  which  had 
D  in  the  form  of  nodules,  ami  hud  gradually  led  to  tubercular  infiltration 
the  entire  iris  and  sclerocurncal  wound.  There  were  also  the  signs  of 
^dilis  and  partial  opacity  of  the  lens.     (**  Archiv  fiir  Augenheil.") — B.] 

Can^rr  [Sarcoma. — B.]  of  the  iris  is  almost  always  due  to  an  extension  of 
the  diiH?ase  from  tlie  deeper  tunics  of  the  eye ;  it  is  extremely  rare  as  a 
primary  affection  of  the  iris,  and  is  then  generally  melanotic  in  character. 
It  appear*  in  the  form  of  a  small,  dark,  yellowish-brown  elevation  or  tubercle 
«t  one  p*)int  of  the  iris,  perhaps  somewlmt  resembling  a  little  syphilitic  but- 
ton or  condyloma.  The  tumor  may  remain  stationary  for  a  length  of  time, 
or  rapidly  increase  more  and  more  in  size,  and  protrude  into  the  anterior 
chamoer  tn  the  form  of  a  dark-brown  or  blackish  mass,  which  either  j>er- 
forates  the  cornea  or  the  anterior  jiortiou  of  the  sclerotic,  which  becomes 
[staphyloma tons  at  this  pointy  and,  gradually  yielding,  the  tumor  sprouts 
forth,    Ab  «oon  as  the  true  nature  of  tne  disease  is  recognized,  no  time  should 
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be  lost  in  excising  the  eyeball.  This  is  much  wiser  than  renioviug  only  the 
anterior  hiilf  of  the  eye,  a^  a  similar  disease  may  exist  in  the  deeper  tunioip 
Ilirschberg^  records  a  cus^e  of  primary  me  la  no-sarcoma  of  the  iri*.  in  which 
the  iris  was  aloJie  iniplieated,  the  tumor  having  been  developed  frora  its 
anterior  portion,  the  element  of  the  ciliary  body  being  perfectly  unchanged^ 
He  moreover  poiuiij  out  with  regard  to  the  diagnosis  between  the  simpte 
and  sarcomatous  (malignant)  tumors  of  the  iris,  that  they  first  occur  in 
children  between  the  ages  of  one  and  twelve,  and  are  of  a  light  yellowifih- 
wliite  color,  and  uften  very  vascular,  their  surface  being  uneven  and  some- 
what ragged ;  whereas  the  sarcomata  have  a  darker  color  and  a  smooth 
surface. 

[Primary  sarcoma  of  the  iris,  though  a  comparatively  rare  disease,  la  not 
80  uncommon  as  was  formerly  suppobed.  Within  the  laet  five  or  six  yean 
quite  a  nunjber  of  oases  have  been  reported,  the  most  recent  of  which  are 
by  Kipp,  three  by  Knapp,  one  by  Lehrun,  one  by  Uoosa,  and  cue  by  Carter, 
of  Londtm.  (See  '*  Archives  of  Ophthalmology, "  vol.  v.;  **Annales  dWu* 
listitjue,"  vol.  lx.»  1869;  ''Archives  of  Ophthalmology,**  vol.  viii. ;  "Trans, 
of  Amer.  Ophthal.Soc,"  18G9;  Carter's  Treatise  on  **  Diseases  of  the  Eye/' 
Amer.  ed.,  p.  2730 

Sarcoma  of  the  iris  may  be  removed  by  means  of  a  lance*knife  or  a  nar- 
row cataract'knife.  The  incision  should  be  in  tlie  sclero-corneal  margin,  and 
should  be  curved,  so  thai  the  wcmnd  may  gape  and  allow  the  tumor  and  iris 
to  [jrolapse  on  pressure  (if  one  lip  of  the  wound.  In  making  the  iucisioDj  the 
tumor  nhould  not  be  wounded,  as  profuse  hemorrhage  may  result  and  render 
the  further  steps  of  the  operation  very  difficult.  Iritis  or  irido-cycHtia  may 
result  from  the  operation,  but,  even  with  this  possibility,  the  removal  of  the 
tnmor  should  always  be  preferred  to  enucleation  of  the  eye,  provided  that 
the  neoplasm  involves  the  iri8  only. 

Lepra  of  the  iris,  in  which  a  degeneration  of  the  iris  with  the  formation 
of  nodules  occurs,  has  received  the  faulty  name  of  tubercle  of  the  iria.  It 
has  been  observed  in  Brazil  by  Pedraglia,  who  thinks  the  uveal  tract  is  only 
involved  secondarily  to  the  other  parts  of  the  eye.  Bull  and  Hansen  have 
observed  it  in  Norway,  and  consider  that  the  nodules  begin  in  the  corneal 
margin  and  then  spread  to  the  iris.  In  the  latter,  the  nodules  always  de- 
velop from  the  perij>hery,  and  generally  tn  the  lower  half  of  the  iris.  They 
mav  grow  so  large  as  t^j  fill  the  antt?rior  chamber.  They  consider  that  iritia 
witli  the  frirmalion  of  nodules,  produced  by  the  leprous  dyscrasia,  occurs 
very  nften  in  those  who  suffer  from  the  tuberous  form  of  the  disease.  (See 
**Kliri.  Monutsbl,,"  Bd.  x.;  Bull  and  Hansen,  *' The  Leprous  DifleaeeB  of 
the  Eye,"  1873.)— B.] 
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f  '  ^l  Jridernnta  {Aniridia.^ — B.J,  ar  abttencc  of  the  iru,  is  occasion- 

ally ir>'.     I  have  seen  one  instance  in  which  the  iris  was  completely 

wanting  in  both  eyes  of  the  father,  this  condition  being  accompauied  by  a 
partial  luxation  and  opacity  of  the  crystalline  lenses;  and  in  the  son  (an 
infant  a  few  mouths  old)  there  was  total  iridercmia  in  both  eyes,  but  the 
latter  appeared  otherwise  quite  normal.  Sometimes  the  iris  is  not  completely 
wanting;  a  small  rudimentary  portion,  of  varying  size,  being  apparent  at 

»*'A-  t  O.,''  14,  ,1,  2H5. 

p  8«*«  Manx  iu  Gmrfe  unti  8u**niiiK-'lj'i«  **IIdb.  iler  Augenlmlkunde,"  Bd.  L ;  2el 
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riphery.  Absence  of  the  iris  is  often  acconjpanied  hy  opacity  or  dia- 
meut  of  the  lens,  Dygtsignius,  and  imperfect  development  of  the  cornea, 
h  perhaps  does  not  acipiire  its  norrnal  size.  The  power  of  accommoda- 
fm  may  also  be  impaired,  but  thia  is  not  due»  as  wa^  formerly  suppijged.  to 
the  iilisence  of  the  iris,  but  may  be  caused  by  an  arrest  in  the  development 
of  the  ciliary  body.  In  those  cases  in  which  irideremia  is  not  accompanied 
bv  any  other  affection,  the  sight  may  be  very  good,  more  especial ly  if  the 
ffUre  »»f  the  light  and  the  circles  of  diflusiou  upon  the  retina  are  diminished 
by  the  use  of  steuopseic  spectacles. 

[Munz  regards  aniridia  as  the  result  of  a  check  in  development,  and  thinks 
the  caitse  should  be  sought  for  in  the  leu.s»  which  plays  an  iinalogoue  n?/c  here 
Ig  tlmt  played  by  the  embryonic  vitreous  in  colobonm  of  the  choroid. — B.] 

Oohbomtt,  or  partial  deficiency  of  the  iris  (clei^  iris)»  is  almost  always 
tocornpanied  by  a  cleft  in  the  ciliary  body  and  choroid.     It  is  due  to  aa 
arrest  in  the  development  of  the  iris,  and  may  vary  very  much  in  size  and 
shape.     The  coloboma  is  generally  situated  at 
the  lower,  or  lower  an<l  inner,  portion  of  the  [Fig.  118. 

iria,  and  is  irregularly  triangular  or  pyriforro 
in  Etlmtie,  the  base  of  the  triangle  being  turned 
towards  the  pupil,  the  apex  towards  the  pe- 
ery.  [Fig,  113.]  Coloboma  of  the  iris  gen- 
y  affects  both  eyes  j  sometimes  it  is  con- 
to  one»  generally  the  left,  and  is  often 
jtnpanied  by  other  congenital  anomalies  of 
eye,  such  as  cleft  of  the  eyelids,  congenital 
ct,  microphthalmos,  nystagmus,  cleft 
,  etc*  The  fissure  in  the  iris  does  not 
aecceearily  extend  quite  up  to  the  periphery, 
bat  at  the  latter  point  a  margin  of  iris  may  exist,  uniting  the  two  edges  of 
the  cleft.  Moreover,  the  area  of  the  coloboma  may  be  closed  by  a  rudi- 
ment^iry,  darkly  pigmented  membrane,  which  might  cause  the  deficiency  of 
the  iris  at  this  point  to  be  altogether  overlooked  by  a  superficial  observer 
tz;.  If  the  fibrous  layer  of  the  iris  is  deficient  to  a  greater  extent  tlian 
uveal  layer,  the  edge  of  the  cleft  is  fringed  with  a  distinct  black  margin, 
simple  coloboma  iridis»  the  acuity  of  vision  is  generally  not  at  all  affected  ; 
may  be  very  different,  however,  i£  the  affection  is  associated  with  a  con- 
siderat>le  cleft  in  the  ciliary  body  and  choroid. 

[A  defect  of  the  iris  known  as  pseudo-coloboma  has  been  investigated  by 
Von  Mittelstadt,  whose  opinions  as  to  its  morphology  and  genesis  are  as 
ilxywd :  The  difference  between  a  pseudo-colubuma  and  a  complete  coloboma 
one  of  degree,  both  defects  being  brought  about  by  the  same  process,  viz., 
total  or  partial  failure  in  the  closing  of  the  embryonic  ocular  fissure.  He 
[cunsiders  pseudo-coloboma,  not  as  the  first  processes  in  the  formation  of  colo- 
^  but  as  the  last  remains  of  the  embryonic  ocular  fissure  which  is  tend- 
towarde  closure.     (See  *'  Archive  of  Ophthalmology ,'*  ix*  4.) 

e  socttlled    bridge-coloboma   consists  in  the  pillars  of  the  coloboma 
ng  united  by  a  narrow  transverse  band  of  fibres,  which  may  be  pig- 
ngh  it  is  generally  uot-^ — B.] 

fhe  other  congenital  anomalies  of  the  iris,  we  must  call  attention 
C4.:ntric  [»osition  of  the  pupil  (corectopia)^  and  to  the  cases  in  which 
ts  more  than  one  pupil  {polycoria).  The  eccentric  displacement  of 
popil  may  sometimes  be  so  slight  that  it  is  hardly  observable,  but  in 
other  cases  it  is  well  marked,  there  being  only  perhaps  a  small  rim  of  iris  at 
tlie  side  towards  which  the  pupil  is  displaced.     Sometimes  both  eyes  are 
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affected,  and  then  the  displaceiuent  of  the  pupil  may  be  Bynimelrical.  I  had, 
some  time  ago,  under  my  care  at  the  Royal  London  Ophthalmic  Hoepital, 
two  very  interesting'  cases  of  coreetopia,  occurring  in  two  sisters.  In  eacJi 
eye  the  pupil  was  displaced,  and  the  lens  dislocated,  both  these  conditioDB 
being  congenital.     The  eyes  of  the  parents  were  quite  normal. 

In  caseg  of  polf/coria^  a  second  pupil  may  exist  at  some  little  distance  froi 
the  original  one,  being  separated  from  it  by  a  more  or  less  considerable  band' 
of  iris,  the  second  pupil  being,  in  fact»  u  partial  colobouia  (annular)  of  the 
iris.     In  other  cases,  several  small  pupils  exist  near  the  normal  one,  being  J 
aeparated  from  it  and  each  other  by  narrow  trabeculie  of  iris,  and  this  con-  f 
dition  is  evidently  closely  allied  to  that  of  persistent  pupillary  membrane. 
The  existence  of  two  or  more  pupils  does  not  generally  produce  any  impair- 
ment of  sight,  or  give  rise  to  niooocular  tliplopia  or  polyopia. 

\_lJy8c^a  is  the  nanie  given  tc»  that  condition  of  the  iris  in  which  the  pupil 
has  not  the  normal  circular  form. — B.] 

PerBuience  of  the  pupillary  membrane  is  a  rare  affection,  and  is  character- 
ized by  the  presence  of  one  or  more  delic4ite  iibrillar  banda,  springing  from 
the  larger  circle  of  the  irifi,  and  passing  over  the  amaller  circle  into  the 

{)upil,  which  they  may  either  cross  to  be  inserted  at  the  other  side  into  the 
arger  circle  of  the  iris,  or  they  nmy  pass  over  into  a  thin,  pigmented,  cir- 
cumscribed membrane,  situated  in  the  area  of  the  pupil,  and  perhaps  attached 
to  the  capsule  of  the  lens.  These  large  trabecule  are  often  connected  to 
each  other  by  numerous  crossbars  of  delicate  fibrillse.'  Weber*  has  described 
a  very  interesting  case,  in  which  the  fibres  formed  a  series  of  arcades.  The 
fibril  lie  were  very  thin  and  delicate,  and  were  about  eighteen  or  twenty  in 
number,  and  united  by  numerous  thin  fibrillar  crossbars.  They  sprung  from 
the  larger  circle  of  the  iris,  and  passed  ntraight  over  the  lesser  circle  to  the 
centre  of  the  pupil,  which  was  occupied  by  a  circumscribed,  pigmented, 
membranous  patch,  firmly  attached  to  the  capsule  of  the  lens.  Into  this 
membrane  the  fibrilke  were  inserted.  The  remaining  portions  of  the  cap- 
sule, as  well  as  the  edge  of  the  pupil,  were  quite  frtQ  from  any  deposits  or 
adhesions^  and  the  pupil  acted  perfectly  under  the  influence  of  light  It 
appears  probable  that  these  remains  of  the  pupillary  membrane  are  more 
firequent  in  young  children,  giving  way  and  disappearing  as  the  person  geta 
older.  Their  true  nature  is,  moreover,  sometimes  overlooked,  they  being 
mistaken  for  simple  adhesions  between  the  pupil  and  the  capsule  of  the  leas. 


a— OPERATIONS  FOR   ARTIFICIAL   PUPIL. 


It  is  unnecessary  t^:*  enter  into  a  description  of  the  various  modes  of  m&k- 
ing  an  artificial  pupil  which  have  been  in  vogue  at  diflferent  times,  ad  they 
have  now  been  all  abandoned  in  favor  of  the  itillowing  operations,  of  which 
that  of  iridectomy  enjoys  by  far  the  widest  and  most  varied  application,  and 
hence  demands  at  our  hands  the  most  full  and  exact  description. 


(1)  Iridkctomy. 


■ 


The  following  instrument's  are  required  for  the  operation : 

1.  A  silver  wire  speculum  for  keeping  open  tne  eyelids.     Weias*  8top- 

gpeculum  (Pig.  114)  will  be  found  the  best,  as,  by  means  of  an  easily  ad- 

*  For  fioveml  interpsting  cases  of  this  afFection,  a*  well  at  for  a  brief  riwumi  of  tli« 
case*  hitherto  described  in  ophthalmic  Uttimturt*,  vide  two  articlds  of  Cohn'i  in  '*  Kl. 
Monatsbl.,"  1867,  pp.  62  and  119. 

»  »'A.  f.  O.,"  viii.  1,387, 
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jQ^ble  screw,  it  permite  the  eyeliclB  to  be  kept  fixe<ily  apart  at  anj  desired 
dktaooe^  so  that  tney  cannot  press  the  branches  together,  and  thus  narrow 
the  aperture.  This' form  of  speculum  is  seen  m  Fig.  114.  If  the  patient 
sboula  strain  very  much,  ancl  the  speculum  presses  upon  the  eyeball,  an 
MBistant  should  lUl  it  forward  a  little,  so  as  to  remove  it  irom  the  globe. 

2.  A  pair  of  fixation-forceps  for  steadying  the  eyeball.     They  must  catch 
BcemMj,  and  the  tooth  should  not  be  too  sharp  and  pointed,  otherwise  it 


Tig.  114, 


Fig.  115. 


Fig.  lie. 


flj  tear  through  the  conjunctiva.  If  the  latter  is  thin  and  rotten  (as 
tfce  case  in  elderly  perBctnB),  Waldau's  fixation-forceps  are  to  be  pre- 
ferred, which,  instead  of  oeing  tocithed,  are  finely  serrated,  so  that  they 
obtain  a  firm  hold  of  the  conjunctiva  without  tearing  through  it. 

3.  A  broad  lanoe^haped  knife.  It  should  be  about  the  same  width  aa 
Ibat  rejT -^-^  "*  1  in  Fig.  115.  If  it  is  much  broader,  the  internal  wound  will 
be  con-  smaller  than  the  external,  and  in  order  Ui  enlarge  it  to  the 
same  e*i/r  £i«-  tiie  latter,  the  edge  of  the  knife  must  be  much  tilted  in  with- 
drawing the  instrument  from  the  anterior  chamber ;  but  this  proceeding  is 
ofbeci  somewhat  difficult,  and  may  prove  dangerous  in  the  hands  of  an  in- 
ejqiefieooed  operator.  The  shape  of  the  knife  must  vary  with  the  direction 
in  which  the  iridectomy  is  to  be  made.  If  it  is  made  outwards  (to  the 
lemfjoral  side)  the  straight  knife  is  to  be  used ;  but  if  the  iridectomy  is 
nuule  inwards  or  upwards,  the  blade  must  be  bent  at  a  more  or  leas  acute 
angle  (Fig.  11*3),  according  to  the  prominence  of  the  nose  or  of  the  upper 
edge  of  the  orbit.  If  the  anterior  chamber  is  extremely  shallow,  so  that  the 
iris  is  nearly  in  contact  with  the  cornea,  and  especially  if  the  pupil  is  at  the 
aame  time  dilated,  it  will  be  better  to  make  the  incii*ion  with  Von  Graefe's 
narrow  cutaract-knife,  than  with  the  lance-shaped  one ;  for  with  the  former 
we  can  skirt  the  edge  of  the  anterior  chamber,  and  make  a  large  incision 
withnat  any  risk  of  wounding  the  lens. 

4,  The  iris  forceiTS  should  catch  most  accurately,  and,  when  closed,  should 
be  perfectly  smooth  at  the  extremity ;  for  if  they  are  rough  and  irregular, 
ikey  wiU  scratch  and  tear  the  iris  and  the  lipa  of  the  incision,  and  thus 
pernapa  set  up  some  irritation.  They  may  be  straight  (Fig.  117)  when  the 
LndecComy  is  made  outwards,  although  I,  even  here,  prefer  to  have  them 

20 
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slightly  bent.     Ft>r  the  upward  or  inward  operation  they  must  be  at  a 
more  acute  angle  (Fig.  118). 

5,  The  iris  scissors  (Fig*  110)  should  be  bent  at  au  angle,  and,  though 
sharp,  should  not  be  too  finely  pointed.  Care  should  be  tiiken  that  the 
blades  close  tightly»  and  do  not  override  each  other,  which  may  easily  occur 
in  such  slight  scissors^  il"  the  joint  is  not  sufficiently  strong  and  firm.  Instead 
of  these,  a  pair  of  scifisora  curved  on  the  flat  [Fig.  120]  may  also  be  used. 
The  operation  is  to  be  performed  in  the  following  manner:  The  patient  ia 
be  placed  in  the  recumbent  position,  either  in  bed  or  on  a  couch,  the  heftd 


I 


Pig.  117. 


Fig.  118. 


Fig,  119. 


being  slightly  elevated.  Unless  there  be  very  exceptional  reaaon*  to  the 
contrary,  an  anaesthetic  should  always  be  administered.  I  prefer  amesthesia 
in  all  cases  of  iridectomy,  e8{>ecially  if  the  eye  is  acutely  inflamed,  for  the 
operation  ia  then  often  very  painful ;  and,  however  courageous  and  determined 
Vie  patient  may  be,  he  may  find  it  impo«Bible  to  control  some  sudden,  in- 
voluntary movement  of  the  eye  or  head,  which  may  endanger  the  result  of 
the  operation,  or  even  imperil  the  safety  of  the  eye.  If  au  amesthetic  ia 
employed,  it  should  be  given  so  as  to  anesthetize  tlie  patient  completely,  and 
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iitn  quite  passive,  otherwise  he  may  prove  far  raore  unruly  than  if 
had  l>eeii  administered,  as  the  operation  is  of  so  delicate  a  nature  that 

ttevlute  quietude  of  the  eye  is  necessary.     If  sickness  should  supervene, 

the  further  step?  of  the  operation  niufit  be  delayed   until  this  ha*  passed 

&way. 
Let  U0  now  suppose  that  an  outward  iridectomy  h  to  be  performed  upoa 

the  right  eye  for  the  cure  of  glaucoma.  If  the  operator  ij*  ainhidextrous,  he 
may  seat  liimself  upon  the  couch  or  bed  in  front  of  the  patient,  and  make 
tlwj  iocifiion  with  his  left  hand.  If  not,  he  should  place  himself  behind  the 
pttient  The  e^^elids  having  been  opened  to  the  desired  extent  by  the  stop- 
■plculum,  the  operator  should  seize  the  conjunctiva  near  the  inner  aide  of  the 
ooniea  with  a  pair  of  fixatiou-forceps,  exactly  opposite  to  the  place  where 
this  incision  m  to  be  made.  The  straight  iridectomy  knife  is  then  to  be  thrust 
into  the  sclerotic,  about  half  a  line  from  the  sclero-corneal  conjunctiva 
'Fig.  121),  and,  the  handle  of  the  instrument  being  laid  well  back  towards 


Fi»f.  12t 


Fig.  122. 


the  temple,  the  point  ia  to  be  pa»ed  into  the  anterior  chamber  at  its  very 
nrii.  and  carried  on  slowly  and  steadily  towards  the  omjosite  side  until  the 
I'lD  id  of  the  desired  extent  The  knife  is  then  to  be  slowly  and  gently 
M...adrawu,  the  a<|ueoug  humor  being  allowed  to  fluw  ol}*  as  slowly  as  pm- 
sible,  so  that  the  relief  of  the  intra-«jcular  pressure  may  not  be  sudden; 
otherwise  this  will  cause  a  rapid  overfilling  of  the  intra-ocular  blood  vessels, 
and  perhaps  a  rupture  of  the  capillaries  of  the  retina  and  choroid,  producing 
sometimes  very  extensive  hemorrhage.  When  the  knife  has  been  nearly 
withdrawn  from  the  anterior  chamber^  the  handle  is  to  be  sumewhat  depressed, 
so  that  the  upper  edge  of  the  blade  is  slightly  elevated,  and  the  upper  angle 
of  the  internal  incision  should  then  be  enlarged  to  a  si^^e  corresponding  to 
T  nal  incision.     The  same  proceeding  may  be  repeated  downwards,  or 

r  )Ti  may  be  enlarged  to  the  required  extent  with  a  pair  of  bluut- 

]  rs  curved  ou  the  flat,  the  one  point  being  introduced  just  within 

i  iiamber,  aud  the  incision  then  enlarged  upwards  and  downwards. 

iJu  the  completion  of  the  section,  the  forceps  are  to  be  handed  over  to  an 
aysv'itant,  who  should*  if  necessary,  fix  the  eye,  being  careful  at  the  same 
time  not  to  press  or  drag  upon  the  eyeball,  but  simply  to  rotate  it  gently  in 
ita  bod.  If  the  iris  does  not  protrude  through  the  lips  of  the  wound,  the 
oiierator  should  pass  the  iris  forceps  (closed")  into  the  anterior  chamber,  and 
theu»  opening  them  somewhat  widely,  he  should  seize  a  fold  of  the  iris,  and 
draw  it  gently  through  the  incii^ion  to  the  requisite  extent,  and  cut  it  off  with 
►rs  quite  clost;  to  the  lips  of  the  wound  (Fig.  122).  The  excision  of 
Is  may  be  done  either  by  the  operator  hiraseJf,  or  by  an  assiataut.  In 
'f<>rmer  case,  the  iris  forceps  should  be  held  in  the  left  hand,  aud  the 
;i88ors  in  the  right,  as  it  requires  some  practice  to  use  the  latter  well  with 
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the  left  haniL  If  a  portiou  of  the  iris  protrudes  into  the  incision,  there  wii 
be  no  occasion  to  introduce  the  forceps  into  the  anterior  chamber,  but  the 
prolapsed  portion  is  to  be  seized,  and,  if  necessary,  drawn  forth  somewhat 
further  ana  divided. 

The  portion  of  iris  may  be  excised  with  one  cut,  or  else  this  nmy  be  donttH 
according  to  either  of  the  following  modifications  introduced  by  Mr.  Bowmao.^^ 

The  protruding  portion  of  iris  may  be  drawn  to  the  right-hand  angle  of 
the  incision,  and  partly  divided  close  up  to  the  angle*  the  other  portion  oeiog 
then  gently  torn  from  ita  ciliary  insertion  (slight  snirw  of  the  scisaors  aiding 
in  the  division  i^  and  drawn  to  the  opposite  angle,  to  be  there  completely  cufc 
off.     Thia  mode  of  operating  is  illuBtrated  in  Fig.  123,  o,  the  prolapee  drawn 


Fig.  128. 


Fig.  124. 


Fig,  126. 


down  to  the  lower  (right-hand)  angle,  a\  of  the  ineisi'in,  where  the  inferioi 
portion  is  to  lie  ilivided,  and  the  other  dra\Mi  up  in  the  direction  of  6,  to  the 
upper  an^le  of  the  incision. 

Or  again,  the  prolapse  (Fig.  124.  a)  may  be  divided  into  two  portions  at  6 
The  lower  portion  is  to  be  drawn  tn  the  direction  of  c,  to  the  lower  angle  of 
the  incision,  and  snipped  off*  The  up|>er  portion  is  then  to  be  drawn  in  the 
direction  of  (/,  and  also  divided.  There  is,  however,  this  disadvantage  ia 
this  mode  of  operating,  that^  if  there  is  much  hemorrhage,  the  upper  portion 
of  iris  is  somewhat  hidden,  or  it  may  slip  back  into  the  anterior  chamber, 
and  have  to  be  searched  for. 

But  either  method,  if  well  accomplished,  will  yield  an  excellent  arti- 
ficial pupil,  The  iris  will  be  t^orn  away  quite  up  to  its  ciliary  attachment^ 
and  the  pupil  will  consequently  reach  quite  up  to  the  periphery  (Fig.  125). 

If  there  is  any  hemorrhage  into  the  anterioi 
chamber,  the  blood  should  be  permitted  to  esca 
before  coagulation.     A  small  curette  is  to  be  in- 
t^erted  between  the  lips  of  the  wound,  slight  pres** 
lire  being  at  the  same  time  made  upon  the  eye- 
ball with  the  fixatiou-forcep,  so  as  io  facilitate  the 
escape  of  the  blood.     But  if  the  latter  does  not 
escape  readily,  it  should  not  be  forced  out,  but  be 
perniittod  to  remain*  as  it  will  soon  be  absorbed^ 
especially  if  a  compress  bandage  is  applied. 
[Rubbing  the  closetl  lids  over  the  eyeball  from' 
side  to  side  or  in  a  rotatory  manner  often  facilitates  the  escape  of  the  blood, 
from  the  anterior  chamber,  and  alao  assists  in  smoothing  the  pillan  of  th 
coloboma. — B.] 

I  have  described  the  mode  of  performing  iridectomy  in  the  outward  di 
tion,  as  this  is  the  easiest,  and  it  may  therefore  be  wise  for  an  unskilled 
operator  to  make  it  at  first  in  this  direction,  until  he  haa  gainetl   a  certain 
degree  of  practice  and  dexterity,  and  then  to  pass  over  to  the  upward 
inward  incision.     The  operation  in  either  of  tlie  latter  directions  is 
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y  more  difficult  than  the  temporal,  on  account  of  the  prominence  of  the 
or  upper  edge  of  the  orbit,  and  the  consequent  necessity  of  employing  a 
\    T    '  t  a  more  or  less  acute  angle,  whicli  an  unskilled  operator  may 

!  Lit  difficult  to  keep  quite  flat. 

Tiic  idjA:  of  the  iridectomy  and  the  direction  in  which  it  k  to  be  made, 
should  v&ry  with  the  purpose  for  which  the  operation  is  performed.  Thus, 
if  It  be  done  solely  for  the  purpos^e  of  arresting  inflammation,  or  of  dimiti- 
idbing  intra-ocular  tension,  it  should,  if  possible,  always  be  made  directly 
upwards,  for  then  the  upper  lid  will  cover  the  greater  portion  of  the  artificial 
pupil,  and  thus  not  only  bide  the  slight  deformity,  but  also  cut  ofi*  much  of 
the  irregularly  refracted  light.  In  these  caseB,  more  especially  in  glaucoma, 
the  incision  should  be  made  somewhat  in  the  sclerotic,  so  that  the  iris  may 
be  removed  quite  up  to  the  ciliary  insertion,  and  should  be  of  a  sufficient 
fitie  to  j)errait  of  the  excision  of  about  one-fifth  of  the  iris.  We  find  that  if 
both  these  requirements  are  not  fulfilled,  the  beneficial  effect  of  the  iridectomy 
I  '  K  ing  the  inflammation  and  the  increase  in  the  tension  is  either  greatly 
lod  or  not  |>ermanent. 

15ut  when  iridectomy  m  performed  simply  for  the  purpose  of  making  an 
artificial  pupil  through  which  to  admit  the  light,  as  in  opacity  of  the  curnea, 
IftlDellar  ciitaract>  etc.,  it  should  be  made  of  a  much  smaller  size,  and,  if 
poeBible,  inwards^  as  the  visual  line  cuts  the  cornea  slightly  towards  the 
inner  side  of  the  centre.  But  with  regard  to  the  position,  we  must  be  guided 
by  the  condition  of  the  cornea,  endeavoring  to  make  the  artificial  pupil 
opposite  to  that  portion  of  the  cornea  which  is  most  transparent,  and  most 
true  in  its  curvature.  The  incision  should  iu  these  cases  be  slightly  in  the 
ooroea,  and  a  narrow  belt  of  iris  may  be  left  i*tanding,  so  that  the  irregular 
refraction  produced  by  the  i)eriphery  of  the  cornea  and  of  the  lens, 
with  its  consequent  eonfiisiou  of  sight,  may  be  diminished.  For  [Fig,  126,] 
the  same  reason,  the  iridectomy  should  not  be  large^  otherwise  its  | 

base  will  expose  a  considerable  portion  of  the  edge  of  the  lens. 
Hence  the  incision  should  be  made  with  a  narrow  iridectomy 
knif#*,  or  even  with  a  broad  needle*  [Fig.  126.]  K  a  very  small 
^  is  made,  the  iris  may  be  drawn  out  with  a  blunt  silver  or 

11  iriij  hook,  instead  of  tlie  forceps,  just  as  in  the  operation 
oi  H  MJo<le?is,  This  mtxle  of  operating  is  also  indicated  b  those 
can" ^  in  which  there  are  extensive  adhesions  between  the  edge  of 
the  pupil  and  the  anterior  capsule.  In  such  ca^^s,  the  inciiiinn 
should,  if  possible,  be  made  at  a  spot  corresponding  to  a  mint 
at  which  the  edge  of  the  pupil  is  not  adherent,  so  that  the  liook 
may  ^eize  this  portion  of  tne  iris.  If  the  whole  edge  of  the  pupil 
m  ^herent,  and  the  iris  is  thin  and  rotten,  it  is  often  impossible 
to  obtain  a  good-sized  pupil,  for  the  iris  breaks  down,  and  tears 
between  the  forceps,  ana  only  small  portions  can  be  removed  pieoe-meal. 
Or  again,  the  adhesions  of  the  pupil  to  the  tmpsule  may  be  so  firm,  that  they 
resist  the  traction  of  the  forceps,  and  this  portion  of  the  iris  remains  standing. 
In  fact  we  have  performed  the  operation,  which  Desmarres  has  recommended 
in  such  cases,  and  has  termed  *'iridorhexis/'  A  portion  of  the  iris  is  excii^ed, 
ieaviiiE  the  adherent  pupillary  edge  standing.  In  order  to  overcome  thia 
difficulty  in  seizing  the  iris,  Liebreich^  has  devised  a  pair  of  iridectomy  for- 
ceps, ill  which  the  teeth  are  so  situated  that  the  surface  in  which  they  grasp 
fa  tamed  at  a  right  angle ;  in  this  way  they  can  firmly  seize  the  iris,  just  as 
a  pair  of  fixation  forceps. 


>  *«  Ktmpp  and  Mooa'  Ajtsbives/'  i.  I,  22. 
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[It  IS  sometimes  necessary  to  make  an  artificial  pupil  in  cases  of  adhesinn 
of  the  pupillary  nmrgm  of  the  iris  to  the  cornea,  and  here  the  anterior 
chamber  is  usually  so  shallow  that  the  incision  is  l)ei?t  made  with  a  narrow 
cataract-knife,  as  there  is  thus  less  danger  of  lacerating  the  iris, — B.] 


(2)  larnoDBBis. 

This  valuable  and  ingenious  operation  was  devised  by  Mr,  Critchett/  axi< 
is  very  useful  in  all  cases  in  which  we  deeire  to  obtain  an  artificial  pupil  for 
optical  purposes  only,  ae,  for  iniStance,  in  cases  of  opacity  or  cooicity  of  th«< 
cornea,  or  of  lamellar  cataract,  etc. 

The  operation  is  to  be  pertbrmed  in  the  following  manner:  The  patientj 
having  been  placed  under  the  influence  of  an  tina'sthetic,  and  the  eyelids  kepi 
apart  with  tlie  stop-speculum,  the  operator  fixes  the  eyeball  with  a  pair  of 
forceps,  and  makes  an  inciaion  with  a  broad  needle  in  the  sclero-corneal 
junction,  slightly  encroaching  upon  the  cornea.  If  the  incision  is  mad 
inwards  ( which  is  the  best  direction)  and  the  nose  is  prominent,  Mr,  Critchet 
employs  a  bnmd  needle  bent  at  an  angle  on  the  flat.  With  regard  to  th 
Bize  of  the  incision,  it  is  of  importance  to  remember,  (hat  whilst,  on  the  one 
hand,  it  should  be  sufficiently  large  to  admit  of  the  easy  introduction  of  the 
hook  or  forceps,  it  must  not,  on  tne  other,  be  too  wide,  otherwise  the  stran- 
gulated pc»rtion  of  the  iris^with  the  ligature,  may  be  drawn  into  the  anterior 
chamber  when  the  aqueous  httmor  reaccuniulates.  The  incision  having  been 
completed,  and  the  broad  needle  removed,  a  small  lijop  [A,  Fig.  127]  of  very 


i 


[Pic:.  127.] 


fine  black  silk  ib  to  be  placed  directly  over  the  wound.  A  blunt  platinum 
or  silver  hook  (bent  at  the  requisite  angle)  is  then  to  be  introduced  through 
the  loop  into  the  anterior  chamber  to  the  proximate  edge  of  the  pupil,  which 
10  to  be  caught  up  by  it,  and  then  the  jwirtion  of  iris  thus  secured  is  to  bd.M 
carefully  and  gently  drawn  forth  into  the  loop.  If  it  is  desired  to  stretch  J 
the  opposite  portion  of  the  iris,  so  as  to  bring  it  opposite  an  opacity  in  the 
cornea  or  lens,  and  thus  to  displace  the  pujiil  coDsiderably  to  the  side  of  the 
incision,  the  operatf>r  must  be  extremely  careful  that,  wnilat  drawing  forth 
the  iris,  he  does  not  cause  a  separation  of  the  opposile  b(^rder  from  its  ciliary 
attachment  (coredialysis),  which  may  be  easily  done  if  the  iris  be  put  too 
much  upon  the  stretch,  or  drawn  forth  somewhat  roughly.  As  soon  as  a 
sufficient  portion  of  iris  lies  within  the  loop,  an  assistant,  with  a  pair  of 
broad  cilia  forceps  [Fig.  128]  in  each  hand,  seizes  the  two  free  ends  and 
ties  them  tightly,  so  as  to  include  the  prolapsed  iris  firmly  within  the  loop. 

*  "R.  L,  O,  H.  Eep.,"i,  220. 
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In  ti|;bt«aiBg  the  lignture,  he  should  not  draw  the  ends  of  the  loop  nway 
frnm  the  eye,  but  should  fallow  the  curvature  of  the  sclerotic.  The  cuds  of 
the  ligature  are  then  to  be  cut  off,  the  one  beiug  left  somewhat  longer  than 
the  other*  in  order  that  it  may  he  readily  seized  with  the  forceps,  if  the  loop 
abooJd  show  a  tendency  to  be  drawn  into  the  anterior  chamber.  The  little 
itniAgukted  portion  of  iris  quickly  shrinks,  and  the  loop  may  be  removed 
OQ  the  second  or  third  day.     But  instead  of  the  hook*  the  canula  forceps 

[Fig-  12ft.] 


I 


[Fig.  180] 


[Fig,  130]  may  be  employed,  the  iria  being  seized  by  them,  about  midway 
between  the  edge  of  the  pupil  and  its  ciliary  attachment.  The  hook  is, 
however,  to  be  preferred. 

I  have  above  described  the  operation  which  ib  to  be  performed  when  the 
AjrtiBcial  pupil  is  to  extend  to  the  periphery.  But  if  we  dej^ire  simply  to 
displace  and  enlarge  the  original  pupil  from  its  central  position  towards  one 

I  Side,  preserving  at  the  same  time  the  coo- 
itrictor  pupil  lie  intact,  the  peripheral  por-  [Ficr.  ll^^] 

ition  of  the  iris  must  be  seized  with  the  .r -^-^ 

canula  forceps,  and  drawn  forth  through 
the  loop  until  the  pupil  occupies  the  de- 
sired pi^aition  [Fig.  129],  when  the  ligature  •' 
is  to  be  tightened.                                                   '^'"'       ^ , 
It  may  occasionally  occur  that,  although  ^ 
the  sight  is  considerably  improved  by  the 
iridoc&ftis,  the  patient  greatly  feels  the  want  of  more  light, 
find  a  stronger  illumination  of  the  retinal  image.     In  such 
cases,  Mr.  Critchett  has  succeeded  admirably  by  making  a 
aeeond  iridodesis  in  the  same  eye,  in  such  a  manner  an  to  en- 
large the  pupil  and  alter  its  shape,  giving  it  a  somewhat 
crescentic  torro,  with  the  two  corners  of  the  crescent  cut  ofi*. 
The  operation  of  iridodesis  is,  as  a  rule,  quite  free  from 
dangefp  and  productive  of  but  very  little  irritation.    In  very 

■  rare  instances  it  may,  however,  give  rise  tcj  iritis,  or  even 
Bupptjrntive  irido-cvciitis.  Such  eases  have  been  recorded  by 
i  Alfred  von  Graefe/  StefTan,'  etc.,  but  although  I  have  a  large 
expcriencxj  of  the  operation*  both  in  the  hands  of  othej-s  and 
in  my  own,  I  have  never  met  with  a  single  case  in  which  it 
caused  inflammatory  complications.  In  order  to  avoid  the 
risk  of  irritation,  and  also  to  simplify  the  operation,  De  Wocker  has  suggested 
that  the  prolapse  of  the  iris,  instead  of  being  tied,  should  be  allowed  to  heal 
in  the  wound.  He  makes  the  incision  rather  further  in  the  sclerotic,  so  aa 
tt»  obtain  a  long  track;  he  then  seizesj  the  iris  with  a  very  fine  pair  of  iridec- 
tomy forcejis,  and  draws  it  out  into  the  incision.  To  maintain  it  in  this 
on,  and  to  accelerate  the  healing  of  the  wound,  a  firm  compress  band- 
is  applied.  The  prolapse  becomes  firmly  axiherent  in  the  track  of  the 
od,  and  the  little  protruding  portion  soon  drops  off.  This  operation  is 
termed  '*  iridencleisis.'* 


:J 


«  "A.  f.  av*ix.a,  199. 


»  Ibid.,  X.  1,  128^ 
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[Theae  two  operations,  iridodesia  and  iridencleisi^,  have  been  almost  entirely 
discarded.  Not  only  have  purulent  iritis  and  irido-cyclitiB  been  obeerved  to 
proceed  from  the  cicatrix,  but  even  svmpathetic  irido-cyclitifl  of  the  other 
eye  has  been  observed  an  account  of  tfie  extreme  peripheral  nature  of  the 
wound  in  irideucleisis.  This  danger  h  less  in  the  operation  of  iridodeeaa. 
(See  Arlt  in  Graefe  und  Saemisch's  **  Hdbch.  der  Angenheilkunde,"  iii.  p. 
424.)— B.] 


[(3)  ImuoToaiY. 


i 


He 
He 


The  operation  of  division  of  the  sphincter  through  a  corneal  incision 
proposea  by  De  Wecker  as  a  substitute  for  Lridodesis  and  iridencleieia* 
recommends  it  especially  in  small  central  opacities  of  the  cornea  or  lens. 
makes  am  incision  in  the  cornea,  midway  between  limbns  and  centre,  about 
four  millimetres  long;  He  tlien  inlroducei^  a  small  pair  of  forcepe-aciasoM 
through  the  wound  as  far  as  the  pupillary  margin  of  the  irig,  paaaes  one 
blade  of  the  Bcisaora  behind  the  m»j  so  as  to  include  the  sphincter  between 
the  blades,  and  divides  it  raoidly.  If  tlie  iris  prolapses  into  the  corneal 
wound,  it  must  be  replaced  by  a  spatula,  and  atropine  at  once  instilled. 
This  operation  has  also  fkllen  into  disuse  in  the  United  States. 

The  term  iridotnmy,  as  now  used,  includes  any  incision  into  the  iris,  not 
only  in  the  sphincter,  but  elsewhere.  Mr.  Carter  cuts  out  a  V-shaped  bit 
of  iris  by  means  i>fDe  Wecker's  iridotomy  scissors.  This  gives  an  excellent 
pupil  in  those  cases  where  the  lens  has  been  either  extracted  or  where  it 

disappeared  in  the  course  of  an  atrophic  inflam- 
mation, and  the  iris  hm  been  changed  into  a 
dense  menihraue,  stretching  all  across  the  ante* 
ri{jr  chamber. — B,] 

We  sometimes  find,  after  a  perforating  wound 
or  ulcer  of  the  cornea,  or  the  common  flap  opera- 
tion for  cataract  with  extejiaive  prolapee,  that  the 
iris  presents  a  plane  surface  tightly  stretched 
from  the  cicatrix  to  the  periphery  of  the  cornea, 
and  that  there  is  no  trace  of  a  pupil.  If  the  lens 
is  absent,  a  very  fair  artificial  pupil  may  often  be 
obtained  in  these  cases  by  simj^ly  splitting  the 
fibres  of  the  iris  across  with  a  broad  needle.  The 
edges  of  the  incision  will  generally  retract,  and  a 
very  good^ized  pupil  be  left  [Fig.  131] ;  if  this  is  not  the  case,  a  Tyrrel'a 
hook  [Fig.  132]  may  be  passed  through  the  corneal  incision,  and  one  edge 
of  the  incised  portion  of  the  Iris  be  caught,  dra^ii  forth,  and  excised. 


^ 


[Fig^  ISL 


Pig.  132.) 
fl 
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The  detachment  of  adhesions  between  the  edge  of  the  pupil  and  the  ante- 
rior capsule  of  the  lens  by  operative  interference,  was  first  extensively  prac- 
tised by  Mr.  Streatfeild^  and  subsequently  also  by  Weber.^  The  patient 
having  been  ansesthetized.  and  the  lids  ii'xed  with  the  stop-speculum,  an 
incision  is  to  be  made  in  the  cornea  with  a  broad  needle,  of  suflicient  size 
readily  to  admit  the  spatuia-btx»k  into  the  anterior  chamber.  Prior  to  the 
operation,  a  strong  solution  of  atropine  should  be  applied  to  the  eye,  so  that 
any  unadherent  portions  of  the  pupil  may  become  dilated.    The  exact  posi- 


I  "K.  L.  O,  H.  Rep.,  '  I  6,  and  2,  809.  *  "A,  t  0.,"  vii.  1,  and  viii.  I,  864. 
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^^^^^mi  ^i7A-  t.»l'  the  different  poeterior  synechioa  should  then  be  careflilly 

^^HHWfci«<i   with   the   oblique   illuoiiuation,  for   upon   their   p«)8itioQ   and 

^^nomW  must  depend  the  situation  of  the  incision,  and  with  regard   to  the 

^^P^UcT  it  dhould   be  remembered  that  no  adhesion^  directly  behind  the  in- 

^^■Wbd  t)iri>ugh   which  the  spatula-hook  baa  to  be  introduced,  can  be  torn 

^^^Bough.     It  is  best,  therefore,  to  make  the  incision  at  a  point  situated  side- 

^^^riys  to  the  principal  adhesions;  thuij  if  there  are  two  adhesions  opposite  to 

^r«ach  other,  the  iuciBiou  should  be  made  between  thera,  so  that  by  a  simple 

lialf  nttatioQ  of  the  spatula  each  may  be  easily  torn  through.     If  there  are 

^—Several  adhesions  and  one  broad  unattached  portion  of  the  pupil,  the  incision 

^■«bould  be  made  opposite  the  latter.     Mr.  8treatfeild  recommends  that  the 

^B  broad  needle  sbouJa  be  rapidly  withdrawn  from  the  anterior 

^P  diamber,  so  as  to  allow  as  little  of  the  aqueous  humor  to       [I^ig-  1^3.] 

^^  Qicape  as  possible ;  whereas  Weber  prefers  to  withdraw  the 

ijiBtrument  very  slowly,  so  as  to  permit  the  gradual  esca}>e  of 

the  aqaeous  humor,  in   order  that  the  crystalline  lens  may 

m  Ci>n tact  with  the  cornea,  and  thus  be  steadied;  the 

da  will  glide  over  the  former,  and  there  is  less  chance  of 

ig  the  capsule. 

iuciaion  having  been  finished,  a   small   spatula-hook 

[Fig.  133]  is  introduced  into  the  anterior  chamber,  and,  with 

a  somewhat  lateral  "  wriggling"  movement,  the  instrument  is 

paaeed  sligf^tly  beneath  the  iris,  at  a  point  tree  of  adhesions^ 

and   is  then  passed  behind  the  nearest  adhesion,  tind  drawn 

geatly  and  slowly  toward  the  operator  j  so  that  it  breaks  down 

the  Imnd  before  it,  care  being  taken  to  keep  it  quite  parallel  with  the  iris^ 

kit  the  capsule  of  the  lens  should  be  injured.     The  adhesion  may  yield  at 

onoe  before  the  pressure  of  the  spatula,  but  if  it  resists,  it  may  be  caught  in 

I  the  hook,  and  thus  torn  through. 
Dr.  Paasavant*  does  not  use  the  hook  in  performing  oorelj^^  but  after 
having  made  the  opening  in  the  cornea  with  the  broad  needle,  seizes  the  iris 
with  a  pair  of  iridectomy  forceps,  and,  gently  drawing  it  somew*hat  towards 
the  incision,  thus  detacher  the  adhesion.  Where  several  posterior  synechiaa 
ex'wt,  he  repeats  the  operation  after  a  day  or  two.  He  has  thus  operated 
with  sueceas  on  more  than  fifty  cases. 

[Neither  of  these  methods  iias  met  with  much  favor  at  the  hands  of  oph- 
thalniic  surgeons.     Dr.  B*  Joy  Jeffries,  of  BosUin,  has  practised  Passavant's 

» operation  somewhat  extensively,  and  reports  favorably  upon  it.  A  small 
iri<i€x?tomy  is  on  the  whole  a  better  operation  for  these  cases.  In  performing 
corelvsis^  Mr.  Carter*s  cutting  hook  is  probably  better  than  the  blunt  one  of 
Mr.  fetreatfeild.— B.] 

I 

^m  If  nearly  the  whole  cornea  is  opaque,  and  there  is  only  a  narrow  trans- 
^V  parent  rim  left,  it  may  be  advisable  to  adopt  this  mode  of  forming  an 
^a  artificial  pupil,  for  if  the  incision  is  made,  as  in  iridectomy,  in  the  sclero- 
corneal  junction,  it  is  sometimes  followed  by  some  opacity  of  the  cornea 
cloee  to  the  incision,  and  this  w^ould  prove  Ytrj  disadvantageous  where  the 
4m  of  clear  cornea  is  but  very  narrow.  An  incision  is  made  in  the  cornea 
a  broad  needle,  at  a  sufficient  distance  from  the  point  where  the  iris  is 
be  removed  from  its  ciliary  attachment  for  the  forceps  or  hook  to  be 

>  *'A.  f,  0./'  XV,  1,269, 
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eaaily  managed.     A  fine  pair  of  iridectoray  Cor  canula)  foroepfl  i§  pj 
into  the  antt?rior  chumber,  a  fold  of  iris  seized,  gently  torn  from  it**  iu^rtion^j 
and  a  portion  drawn  forth  through  the  iucision  and  snipped  off.     Thus  a 
marginui  pupil  can  be  made  opposite  the  transparent  eage  of  the  cornea. 
Should  the  vicinity  of  the  incision  become  a  little  clouded,  this  will   hta  at 
florae  distance  from  the  new  pupil. 

I  must  now  briefly  enumerate  the  different  diaeasesin  which  an  iridectomy 
IB  indicated.  These  nmy  be  divided  into  two  groups,  viz.,  those  affections  in 
which  the  operation  is  performed  for  the  purpose  of  diminishing  iuflamma- 
tory  symptoms  and  an  increase  in  the  ere-tension,  and  those  in  which  the 
object  is  simply  to  make  an  artificial  pupil. 

In  thefirMffTQUp  it  is  indicated — 1.  In  ulcers  of  the  cornea  which  threaten 
exteuBive  perforation,  or  cases  of  suppurative  keratitis.  The  iridectomy 
diminishes  the  intra-ocular  t-ension,  and  thus  affords  a  favorable  opportunity 
for  the  process  of  reparation,  and  also  improves  the  nutrition  of  the  parte, 
2.  If  the  cornea,  after  perforation,  t^hows  a  tendency  to  become  prominent 
and  staphylomatous  at  this  point,  and  more  especially  if  there  is  any  increaee 
in  the  intra-ocular  tension.  3.  In  obstinate  fistula  of  the  cornea,  and  in 
prolapse  of  the  iris.  4,  In  recurrent  or  chronic  iritis  and  iridochoroiditis, 
particularly  if  the  communication  betweeai  the  anterior  and  poeterior 
chambers  is  interrupted  by  circular  synechia.  Also  in  cases  in  which  a 
foreign  body  has  Ijccome  lodge<i  in  the  iria,  or  a  tumor  or  cvst  exiats  in  the 
latter.  5,  In  traumatic  cataract  accompanied  by  much  swelling  of  thelend- 
flubstance,  great  irritation  of  the  eye,  and  augmented  tension.  Also  in 
various  operations  for  cataract,  the  object  being  partly  to  prevent  bruising 
of  the  iris  during  the  extraction  of  the  lens,  and  partly  to  diminish  the 
tendency  to  subsequent  inflammatory  complications.  0.  In  the  exteneive 
group  of  glaucomatouj*  diseases,  in  which  there  is  increase  of  the  intra-ocular 
tension,  leading  finally  io  excavation  of  the  optic  nerve  and  blindness.  The 
importance  of  an  early  operation  in  such  casea  cannot  be  over-estimated. 

In  the  second  claM  of  oases^  in  which  the  object  of  the  iridectomy  is  siraply 
to  affortl  an  artificial  pupil,  it  \»  indicated  in  the  following  affections:  L  In 
opacities  of  the  cornoa,  also  in  conical  cornea.  In  the  latter  c*aee,  the  object 
of  the  openition  is,  however,  strictly  sjieakiug,  twofold,  viz.,  to  diminish  the 
intra-ocular  tension,  and  also  to  make  a  pupil  oppo^iite  a  portion  of  the 
cornea  whase  curvature  is  but  slightly,  if  at  all,  altered.  2.  In  occlusion  of 
the  pupil  after  iritis,     3.  In  lamellar  cataract,  and  in  dislocation  of  the  lens^ 

[In  iridectomy  for  artificial  pupil,  the  coloboma  should  be  small,  bo  as  to 
avoid  dazzling  the  eye,  and  diminish  the  resulting  circles  of  didpersiou  on 
the  retina.  Small  pupils  have  the  advantage  of  stenopieic  glaaaea,  without 
their  digad vantages.  If  in  corneal  opacities,  the  iri«  is  found  to  be  adhert^nt 
completely  to  the  posterior  surface  of  the  cornea,  the  formation  of  an  artifi- 
cial pupil  is  impossible. 

In  anterior  central  capsular  cataract,  and  in  the  secondary  membrani* 
form  cataract  after  extraction  or  irido-choroiditis,  an  iridectomy  is  often 
very  Ui^eftil  in  improving  the  vision.^ — B.] 


I 


9— CHANGES  IN  THE  FORM  AND  CONTENTS  OF  THE  ANTKRIOl 

CHAMBER. 

The  Risw  of  the  anterior  chamber  may  undergo  considerable  altaraUon. 
Tlius,  if  the  intra-ocular  tension  be  much  augmented,  or  the  iris  b  bulg«d 
forward  by  a  collection  of  fluid,  or  by  exumition-maases  between  the  pos- 
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riacp  of  the  iris  and  the  e-apeule  of  the  lens,  tlie  aoterior  ehHinber 
extremely  shiillow,  the  iris  l)€ing  perhaps  almost  in  contact  with  the 
or  surface  of  the  cornea.  Whereas,  when  the  anterior  |M)rtion  of  the 
eyeball  b  disUmded  and  enlarged  (hydrophthalmos),  or  when  the  crystalline 
Hbdb  ia  abt^ut  or  displaced,  the  anterior  chamber  increases  m  depth.  The 
rise  of  the  latter  also  variea  according  U)  the  age,  and  the  state  of  refraction. 
It  dliuinished  with  advancing  years,  and  is  deeper  in  myopic  and  more 
flhallow  in  hyjiermetropic  persons. 

Etfusions  of  lyroph  and  pus  may  take  place  into  the  anterior  chamber^ 
and  (*ink  down  to  the  bottom  in  the  form  of  hypopyon,  which  may  attain  a 
ooDstidemble  size,  and  even  till  the  whole  of  the  anterior  chamber.  The 
lymph  or  pus  may  be  eifused  either  from  the  cornea,  the  iris^  or  the  ciliary 
body,  as  hajs  been  deacribed  at  length  in  the  articles  upon  the  di8eai*eB  of 
these  parts. 

Blood  may  also  be  efifuBcd  into  the  anterior  chamber,  this  condition  being 
termed  **hy|iera^mia/*  The  hemorrhage  may  be  either  spontaneous  or  trau- 
matic in  it8  origin.  In  the  latter  case,  it  may  be  due  to  a  wound  of  the 
ea,  iris,  ciliary  body,  etc,  or  it  may  be  produced  by  a  simple  blow  or 
upon  the  eye  (as  from  a  cricket  or  racket  ball,  a  "cat,"  or  a  blow  from 
die  fiet),  without  any  rupture  of  the  external  coats  of  the  eye.  The  anterior 
ebaxnber  is  filled  with  bltx^d,  and  when  this  has  become  partially  alwirbed, 
we  find  perhaps  that  the  lens  has  been  dislueated,  and  that  thei*e  is  also 
lieinorrbage  into  the  vitreous  humor,  Spc»ntaneous  hyp»erteraia  h  of  rare 
occurrence.  It  has  been  known  to  occur  periodically  during  the  time  of 
meDstrnation,  perhaps  vicariously,  or  after  the  catamenia  have  ceased.  Cases 
have  been  recorded  in  which  the  patient  could  voluntarily  produce  an  eflusion 
of  blood  into  the  anterior  chamber  by  stooping  or  rapidly  shaking  his  head«^ 
The  be^t  treatment  is  the  application  of  a  firm  compre««8  bandage  to  the  eye, 
for  this  accelerates  the  absorption  of  the  blood  more  than  any  other  remedy. 
If  there  is  much  irritability  of  the  eye  or  any  iritis,  atro|)ine  drops  should 
be  frequently  applied. 

Forri^n  bodies,  such  as  portions  of  metal,  gun-cap,  splinters  of  glass,  eye- 
lashes, etc.,  may  penetrate  the  cornea  and  become  lodged  in  the  anterior 
chamber,  lying  either  free  in  it,  or  being  perhaf)8  partly  adherent  to  the 
cornea  or  the  iris,  and  partly  situated  in  the  anterior  chamber.  Their 
presence  in  the  latter  fretjuently  gets  up  severe  iriti*<  or  irido-choroiditis. 
But  in  other  cases,  after  the  immediate  etiects  of  the  injury  have  passed 
away,  the  foreign  body  may  remain  for  many  years  innocuous  in  the  anterior 
chamber,  without  either  provoking  any  serious  injury  in  the  aHected  eye,  or 
pjioptoms  of  sympathetic  disease  in  the  other.  Thus  Saemi.Hch^  records  a 
cafe  in  wdiieh  a  fragmeut  of  stone  remained  twelve  years  in  the  anterior 
dmniber  without  exciting  any  genous  injun'.  The  foreign  body  had  origi- 
naily  bec*>me  lodged  in  the  lens,  the  latter  Wcame  absorbed ^  and  then  the 
fragment  of  stone  fell  into  the  anterior  chamber,  remaining  attached  to  the 
teoondary  cataract  by  a  tine  filament.  As  it  had  set  up  some  irritntion  a 
Ibrtmehi  before  the  patient  consulted  Saemigch,  the  latter  extracted  it  suc- 
oeasfijuy  by  a  large  linear  incision  in  the  cornea  combined  with  an  iridectoroy. 
De  Wecker*  extracted,  with  success,  a  fragment  of  stone  which  had  remained 
fourteen  years  in  the  anterior  chamber,  w  ithout  causing  any  irritation. 

In  removing  these  foreign  bodies  from  the  anterior  chamber,  care  must  be 
taJten  that  the  incision  in  the  cornea  is  of  a  sufficient  size,  and  so  situated 


^  For  cfi»6  of  thin  kind,  vide  **  A. 
rofgi<\'*  13*48;  uUci  Monren,  op.  cit. 
»  **  Kliit.  MoUHl*l*Ulter,^^  lfe5,  4rt. 


f.  O,,''  vii,  1,  65j  WuHher,  '*System  der  Chi 
■  "Klin.  Monatsblv*  1867,  86. 
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that  the  foreign  body  can  be  easily  reached  ;  a  large  iridectomy  should  thea 
be  made,  and  the  foreign  body  seized  with  the  iridectomy  forcepe,  or  ao  iri* 
hook,  and  extracted.  If  the  foreign  body  ie.  g.,  a  splinter  of  steel)  is  partly 
in  the  cornea  and  partly  in  the  anterior  chamber,  the  blade  of  the  iridec- 
tomy knife  or  of  the  broad  needle  should  be  passed  behind  it,  so  aa  to  steady 
it  and  push  it  forward  through  the  cornea,  when  its  anterior  extremity 
should  be  seized  with  a  pair  of  forceps,  aud  then  it  can  be  readily  extracted, 

[Foreign  bodiey,  not  prone  to  decoiuposltiou,  may  remain  encapsulated  for 
a  long  time  in  the  anterior  chamber  without  causing  any  irritation.  The 
encapsulating  wall  may  consist  merely  of  connective  tissue,  or  it  may  be 
lined  by  epithelium,  and  should  be  carefully  distinguishes!  from  an  iri^cyBt 
Living  organisms,  as  epidermis,  hairs,  etc.,  introduced  through  injury  into 
the  anterior  chamber,  may  lead  Ui  the  formation  of  epidermoid  tumors. 
Splinters  of  metal  or  of  wood,  which  so  frequently  f)enetrate  into  the  anterior 
chamber,  very  often  in  so  doing  wound  the  iris  or  the  lens,  or  both,  and 
thus  the  accident  becomes  complicated.  These  should  not  be  allowed  to 
remain.  If  their  presence  is  suspected,  but  they  cannot  be  seen  owing  to 
extravasated  bhiod  or  pus,  means  should  be  talcen  to  promote  absorption 
of  the  latter,  and  when  the  foreign  body  becomee  visible,  the  anterior 
chamber  should  be  opened  below,  and  the  particle  seized  with  forcepe  and 
withdrawn. 

The  presence  of  a  foreign  body  on  or  in  the  iris  is  not  a  common  occurrence. 
It  produces  great  and  constant  irritation,  leading  often  to  violent  inflamma- 
tion, and  this  of  a  purulent  character.  Its  eueaf^eulation  here  cannot  l>e 
thought  of,  and  its  removal  should  be  attempted  at  once.  The  incision  may 
be  made  with  a  lance-knife,  or,  better,  with  a  narrow  cataract-knife,  upwards 
or  downwards  in  the  sclero-corneal  margin,  as  the  case  may  best  indicate. 
If  the  particle  is  not  firmly  embe*lded  in  the  iris  tissue,  it  is  better  to  grasp 
it  with  a  pair  of  grooved  forceps,  or  attempt  to  lift  it  out  of  its  bed  by  in- 
troducing a  Daviel's  spoon  underneath  it;  if  this  succeeds,  then  remove  the 
lacerated  p(jrtion  of  iris  by  an  iridectomy.  If  the  particle  is  firmly  em- 
bedded, remove  a  broad  piece  of  iris  containing  it  at  once,  and  thus  cut 
short  the  operation.  Great  care  should  be  taken  to  prevent  the  foreign 
body  dropping  into  the  poeterior  chamber,  where  it  would  occasion  serious 
trouble,  and  from  which  it  would  be  difficult  to  remove  it. 

If  the  foreign  body  has  penetrated  the  iris  and  lens,  the  latter  will  become 
more  or  less  completely  opaque,  and  if  the  particle  is  small  it  will  be  con- 
cealed from  view.  If  the  iris  has  been  wounded,  an  iridectomy  should  be 
done  at  once,  and  the  lacerated  portion  of  iris  removed.  If  the  foreign  par- 
ticle can  then  be  seen  in  the  lens,  or  if  there  is  reason  to  think  that  it  M 
there,  as  complete  an  extraction  as  pi^ssible  should  be  made  of  the  injured 
lens,  and  for  this  reason  it  is  better  that  the  original  incision  should  be  made 
with  a  narrow  knife,  so  as  to  insure  a  sufficiently  large  wound.  It  is  some- 
times possible,  after  the  iridectomy,  to  remove  a  foreign  body  from  the  lena 
by  means  of  a  curette  or  spoon,  and  then  extract  the  lens  afterwards.  Casea 
have  been  known  in  which  siiiall  particles  have  become  enciipsulated  in  the 
lens,  and  surrounded  by  a  circumscribed  opacity,  while  the  rest  of  the  lens 
has  remained  iranaparent  The  danger  here  is  that  the  particle  may  subse- 
quently sink  through  the  lens,  perforate  the  posterior  capsule,  and  fall  either 
into  the  vitreous  or  upon  the  ciliary  prooessee,  where  it  is  sure  to  excite  de- 
structive inflammation. 

In  rare  cases,  where  the  foreign  body  is  of  iron  or  steel,  and  lying  in  the 
anterior  chamber  or  on  the  iris,  it  may  be  extracted  by  employing  a  powerful 
magnet.     Cases  have  been  reported  in  which  the  poles  of  the  magnet  have 
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teuitrcidueed  into  i\w  anterior  chamber,  and  the  particle  succefisfully  re- 
WSm  ("Trans.  N,  W  Stat<^  Medical  Society,'*  1880;  **  Archives  of  6ph- 
tialinology,"  vol  ix.)— B.] 

i^^ieerm  are  sometimes  met  with  in  the  anterior  chamber,  and  about 
tveot^r  ca8«8  of  this  kind  have  been  recorded  by  different  authors.  The 
diagnoeiB  is  not  liifticult^  for  the  iittlc  animal  is  noticed  in  the  form  of  a 
small  transparent  vesicle,  generally  lying  upon  the  surface  of  the  iria.  The 
▼eside  shows  at  times  very  decided  movements,  more  eepecially  when  the 
pupil  is  stimulated  to  active  contraction  by  the  action  of  strong  light, 
the  head  and  neck  of  the  animal  being  then  perhaps  stretched  out  and 
moved  about.  The  cysticereus  may  either  lie  free  in  the  anterior  chamber, 
or  be  partly  adherent  to  the  iris  or  cornea.  The  following  case  of  Mr. 
Pridgin  Teale's/  illustrates  admirably  the  symptoms  pre«?nted  by  the  pres- 
ence of  a  cysticereus,  and  the  mode  of  treatment 
to  be  adopted  :  "  Mary  Isabel  Bateman,  set.  10, 
liviDg  at  Aoerley^  was  brought  to  me  on  June  2, 
in  cooicquence  of  tenderness  of  the  right  eye. 
On  examining  the  eye  there  was  seen  {vide  Fig. 
134)  on  the  surface  of  the  lower  part  of  the  iris, 
aa  opaaue  body,  constricted  in  the  middle,  and 
mtfaer  longer  than  a  hemp-seed,  which  was  evi- 
dently causing  some  distress  to  the  eye.  The 
coBJUQCtiva  was  slightly  injected,  the  cornea  was 
bright,  hut  dotted  on  its  posterior  surface  with 
minute  spots,  as  in  kerato-iritis ;  the  iris  was 
active,  except  at  the  situation  of  the  white  body, 
near  which  it  was  adherent  to  the  capsule  of  the 
lens.  Tension  normal.  Reading  No.  16  Jager."  The  mother  stated  that 
for  two  or  three  years  the  eye  had  been  occasionally  inflamed.     Six  weeks 


Fig.  134. 


Pig.  185. 


Ago  she  first  noticed  a  speck  on  the  iris,  about  the  size  of  a  pin's  head,  whicb 
became  doubled  in  size  at  the  end  of  five  weeks.     The  child  had  always 
delicate,  and  had  long  suffered  from  threadworms,  but  never  from  tape* 
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worm.  On  Juae  9,  Mr.  Teale  niaile  au  incisiou  at  the  margin  of  the  cofjj|| 
with  a  ctitaract'kDife,  and  withdrew  the  piece  uf  iris  on  which  the  aoiaiif 
was  fixed,  and  cut  it  titr  without  dei^trovitig  the  evatioercus.  When  removed 
from  the  eye,  the  slow  roovementa  of  the  body  aud  changes  of  shape  were 
easily  detecte<l.  On  examination  with  the  microscope,  the  head  and  neck, 
surmounted  by  the  circle  of  hooklets  Jind  four  buckers,  were  seen  to  project 
from  the  aide  of  the  body  (vi<h  Fig.  135). 

Tlie  removal  of  the  cysticercya  was  eoon  followed  by  the  disappearauoe  of 
all  symptom.s  of  iuflaramation  and  irritability  of  the  eye,  and  four  moaths 
afterwards  the  patient  was  able  to  read  Jager  No.  1. 

[In  Englaud  aud  the  United  States,  cysticercus  in  the  eye  is  exceedingly 
rare*  but  on  the  continent,  and  especially  in  Germany,  these  cases  are  nort 
very  uncommon.  The  passage  of  the  larva  of  a  ticnia  into  the  bloodveBsah 
of  the  eye  through  the  medium  of  the  blood-current,  is  easily  understood. 
All  parts  of  the  uveal  tract  may  thua  prove  a  resting-plaoe  for  the  cystioer- 
cua.  If  the  worm  is  in  the  anterior  chamber,  and  not  adherent  to  the  iris. 
it  is  better  to  make  the  incision  through  the  cornea,  three  or  four  millinietres 
from  the  margin,  so  as  to  avoid  prolapse  of  the  iris»  If  it  is  attached  to  the 
iris,  an  iridectomy  must  always  be  done. 

A  worm  known  by  the  name  of  Filaria  medinensis  is  known  to  be  a  not 
uncommon  animal  parasite  in  the  eye  of  the  horse,  and  cased  of  its  occur- 
rence in  the  anterior  chamber  of  man  have  been  reported  by  Barkan,  Kipp, 
and  others  in  the  United  States,  and  by  Argyll  Robertson.  (See  '* Trans. 
Fifth  Intemat  Ophthal.  Congress/'  New"  York",  187^.)— B.] 

10.— IRTDO-CHOROIDITIS,     [IRIDO-CYOLITIS.— B,] 

I  have  already  pointed  out,  when  speaking  of  iritis,  that  on  account  of  the 
cktse  relationship  between  the  iris,  ciliary  body,  and  the  choroid  (which  in 
truth  form  one  continuous  tiseue,  the  uve^J  tract),  any  inflammation  com- 
mencing in  the  iris  is  very  prone  to  extend  to  the  ciliary  body  aud  choroid, 
or  vice  ver/sd.  The  most  frequent  cause  of  such  an  extension  of  the  inflam- 
mation of  the  iris  to  the  choroid  h  to  be  sought  in  the  presence  of  consider- 
able posterior  synechiie,  or  still  more  in  complete  exclusion  [seclusion — BJ 
of  the  pupil.*  In  such  cases,  the  recurrence  of  the  inflammation  and  its  ex- 
tension to  the  ciliary  body  aud  choroid  are  partly  due  to  the  constant  irrita- 
tion and  teasing  kept  up  by  the  adliesions  at  the  edge  of  the  pupil,  pre- 
venting the  normal  dilatation  and  coutractiim  of  the  pupil,  which  take  place 
in  accordance  with  any  alteration  in  the  degree  of  illumination,  the  move- 
ments of  the  eye,  and  the  changes  in  the  accommodation.  But  it  is  still 
more  caused  by  the  interruption  in  the  communication  between  the  anterior 
and  posterior  chamber  (in  cases  of  exclusion  of  the  pupil)f  which  prevents 
that  regulation  and  just  balance  of  the  intra-ocular  tension  in  front  of  and 
behind  the  iris,  which  always  exists  in  the  healthy  eye.  Thus,  if  there  is 
any  increajse  in  the  vitreous  humor,  the  anterior  chamber  becomes  narrower, 
and  contains  less  aqueous  humor;  if,  on  the  other  hand,  the  quantity  of  the 
aqueous  humor  is  increased,  the  iris  is  somewhat  cupped  backwards,  and  the 

1  I  must  remind  the  reader  tiiat  by  this  term  *'  exclusion  of  the*  pupil  "  is  meant,  that 
the  adhesion  between  the  edge  of  the  pupil  and  the  ciip«ule  of  the  lona  extfinda  com- 
pletely nmad  the  circumfcrcace  of  the  pupil,  und  thus  shutji  off  the  coram unication 
between  the  anterior  and  posterior  chamber.  The  iireii  of  the  pupil  TJiay*  in  such  n 
cast*,  be  perfectly  clexfcr  and  unoccupied  by  lymph.  If  this  i«  not  the  case,  but  U  is 
tlUed  with  n  deposit  or  plug  of  iymph,  it  is  termed  '*  occlusion  "  of  the  pupil,  and  this 
iurolvets  also  exclusion. 
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the  p<:*8terior  <.liambor  diminished  in  quantity.     lu  this  way,  changes 

in  llie  amount  of  the  fluids  in  ditftfrent  parts  of  the  eye  are  prevented  from 

exercising  any  deleterious  inHneDce,  if  their  augmentation  doej*  not  exceed 

a  ivrt^in  degree.     For  on  account  of  the  regulation  between  the  anterior 

loil  r  chamber  uo  harm  accrues.     But  it  h  quite  different  when  this 

coRjii  lijn  h  »topjK?d,  and  the  iris  forms,  i^o  to  say,  a  lirm  barrier  be- 

liceu  the  antt'rior  una  posterior  chamber.     For,  if  there  is  any  increase  of 

teBftion  in  the  p<j«terior  portion  of  the  eye,  it  cJinnot  then  be  relie^^ed  at  the 

eipent*<»  of  fluid  in  the  anterior  chamber,  contjequentlv  u  staijiis  oecura  in  the 

circulAtiou  of  the  inner  tunics  of  the  eyeball,  wnieh  is  doon  followed  by  in- 

iUmnmtory  complications  of  a  serious  nature. 

[It  IS  highly  probable  that  the  endothelial  membrane  lyin^  upon  and  in 

hetwecti  the  ciliary  procese,  lately  described  by  Kuhnt,  plays  an  important 

io  the  changes  in  the  amount  of  fluid  in  ditiereut  parts  of  the  eye  in 

and  disease,  especially  in  connection  with  changes  in  the  vicinity  of 

'Tootana's  space.     (See  "Bericht  der  Ophthah  Gesellsch.,"  1879,  Heidel- 

bwp-) 

As  ID  iritis,  «o  in  irido-ehoroiditi.'^,  the  intlammatioii  may  be  either  ^^^^ 
ierous,  or parenchyftuitmis ;  and  the  latter  may  be  suppurative,  or  the  tiseuea 
DiAy  be  the  seat  of  diffu^  gummy  in^Itration.  KtiL»lugicaliy,  the  disease 
may  be  either  secondary  to  an  inflammation  in  the  iris,  which  Ik  by  far  the 
more  common;  or  it  may  be  primary  or  spontiineous ■  or,  finally,  it  may  be 
Bympathetic  from  injury  to  the  fellow  eye;  the  latter  will  be  considered  in  a 
leparale  section. 

irido-choroidiiis,  which  may  be  either  ])rimary  or  secondary,  in 

ioB  to  the  ordinary  signs  of  plastic  iritis,  is  accompanied  by  extreme 

in  the  ciliary  region,  turoidity  of  the  vitreous  humor  with  floating 

looeuli,  and  a  more  or  less  marked  recession  of  the  iris. 

The  serous  form  of  inflammation  is  much  more  insidious  and  slow,  the 

rmpumis  of  irritati(»n  being  much  lessi  marked.     The  pupils  may  be  moder- 

slv        '       id  sluggish,  but  the  vitreous  from  the  beginning,  especially  near 

1  lied  with  flocculi  and  generally  turbid*    The  intra-ocular  tension 

b  aliiiitisi  always  increased,  and  the  corneal  surface  is  apt  to  assujue  an  ap- 

peanuK^  like  ground  glass.     The  dei>o«it  on  the  poeterior  surface  of  the 

com«a  becomes  much  thicker,  and  may  be  so  extensive  as  to  reach  continu- 

i\j  from  cornea  to  anterior  surface  of  the  iris,  and  occasionally  this  deposit 

*een   upon  the  capsule.     The  vitreous  opacitiea  may  Itecome  like  long 

— Hfi,  or  even  membraniform.     With  all  these  changes,  the  circumcorneal 

ion  may  be  very  slight.     A  mixed  form  of  serous  and  plastic  inflam- 

lon  is  much  more  frequently  met  with  than  a  purely  serous  form.     This 

>nn  of  inflammation  is  generally  ehmnic,  and,  when  well  marked,  gives  all 

jteristic  signs  of  chronic  inflammatory  glaucoma, 

it  irich^oroidiiU^  though  neually  of  traumatic  origin,  may  occur 

*ily  as  the  result  of  a  thrombotic  process  in  the  vascular  distribution 

le  eyeball  or  choroid;  01%  better,  as  a  metastatic  process;  or,  still  mure 

irely,  as  a  not  uncommon  complication  of  cerebro-spinal  meningitis.     In 

lis  form  of  inflammation,  the  process  usually  starts  in  the  choroid  and 

■eaijd  to  the  ciliary  body  and  ins  secondarily.     The  anterior  chamber  may 

in  a  short  time  filled  with  pus  from  the  inflamed  ciliary  boily,  which  may 

itirely  di»ii}>|H?ar  in  the  course  of  a  few  hours.     The  tension  of  the  eye  is 

mally  diminiMiicd.     The  process  is  very  apt  to  end  in  a  panophthalmitis. 

IrianrA&ruidiiU  pnnmona  or  sypkiliiica  is  a  ratlter  rare  disease.     Though 

all  pndmbiliiy  beginning  in  the  iris  and  subsequently  extending  to  the 

iliary  hotly  and  possibly  to  the  choroid,  yet  there  are  cases  on  reconi  in 
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which  the  gummy  ntHhiles  occurred  in  the  ciliary  body,  coalesced,  and  ^ 
rise  to  a  diff^ise  infiltration  of  both  iris  and  choroid,  The  progress  is  usually 
very  rapid  and  the  tiyniptonas  very  violent,  and,  in  spite  of  treatment,  is  very 
apt  to  end  in  destruction  of  the  eye;  though,  if  rupture  of  the  sclera  can  be 
prevented,  the  result  may  be  more  favorable.  (For  recent  observations,  see, 
1,  "Trans,  Amer.  OphthaL  8oc„'*  1^74,  and,  2,  **Graefe  und  Baemisch's 
Hdb.  der  Augenheilk./'  Bd.  iv.  p.  516.  Also  **  Archives  of  Ophthalmology," 
ix.  4.)— B.1 
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In  practice,  we  can  diBtinguish  two  principal  forms  of  irido-choroiditi 
presenting  certain  characteristic  differences,  which  it  is  of  consequence 
observe,  not  only  with  regard  to  the  proguosis,  but  also  with  regard  to  the 
line  of  operative  treatment  which  is  required  in  each. 

In  the  fir$t  form  the  disease  commences  with  iritis,  and  if  the  pupil  is  n'^^ 
kept  widely  dilated  with  atnipine,  [K^sterior  synechiie  soon  form  ana  rapidiy^| 
lead  to  exclusion  of  the  pupil  from  circular  synechia.  The  pupil  may" 
remain  clear  excepting  just  at  its  edge,  where  it  shows  a  w^ell-marked  border 
of  pigmented  exudation.  Gradual !y  we  notice  that  small,  knob- like  bulg* 
ings  show  themselves  in  the  iris,  which  may  remain  chiefly  confined  to  one 
portion,  or  extend  more  or  less  to  the  whole  of  it,  so  that  the  iris  is  bulged 
forward  into  numerous  prominences,  like  sails  before  the  wind.  This  bulging 
ia  not  due  to  any  firm  exudation  on  the  posterior  surface  of  the  iris,  but  to 
a  serous  effusion  behind  it ;  anri  the  partial  bulging  is  due  to  the  fact  that  ' 
some  fTortions  of  the  iris  resist  the  pre^^ure  oi*  the  fluid  more  than  othena^B 
The  appearance  presented  by  fiuch  causes  is  very  peculiar  and  characteristic.  ^^ 

On  account  of  the  firm  adhesion  of  the  whole  circumference  of  the  pupil 
to  the  capsule,  the  iris  cannot  at  this  point  yield  to  the  pressure  of  the  fluid 
behind  it,  but  bulges  out  between  the  pupil  and  its  ciliary  adhesion  into  more 
or  less  numerous,  knob-like  protuberances,  which  are  sometimes  so  consider- 
able in  size  as  to  come  in  contact  here  and  there  with  the  posterior  surface 
of  the  cornea.  The  bulge  slof^es  gradually  down  towards  the  circumference M 
of  the  cornea,  but  passes  steeply  down  to  the  pupil,  which  lies  in  a  crater- ( 
like  depreeaion. 

The  iris  is  mostly  very  much  discolored,  and  of  a  gray,  aeh-like,  or  greenish 
tint.     On  closer  examination,  more  especially  with  the  oblique  illumination^B 
it  w^ill  be  seen  that  ita  fibrilhe  are  somewhat  opened  up  and  stretched  apart,  S 
and  that  it  is  traversied  by  a  few  dilated  tortuoue  veins. 

The  tension  of  the  eye  is  ffeneraily  at  fir^t  normal,  but  may  then  beooma 
coneiderably  increased  ;  finally,  however^  it  diminishes  more  and  more  as  th 
eye  becomes  atrophietl.  If  the  pupil  is  clear,  the  sight  may  at  the  outset 
good,  but  when  the  bulging  of  the  iris  occurs,  it  rapidly  deteriorates.  If  th 
refractive  media  and  the  pupil  arc  sufticiently  cJear  to  permit  of  an  ophthal 
moscopic  examination,  the  vitreous  humor  is  often  seen  to  be  diffusely 
clouded,  with  delicate,  floating,  or  fixed  opacities  suspended  in  it*  proving 
that  the  disease  is  no  longer  confined  to  the  iris,  but  has  extended  to  the 
ciliary  body  and  choroid.  If  an  iridectomy  is  made  in  such  a  case,  we  notice 
that  when  the  knife  is  withdrawn,  .^ome  aqueous  humor  escapee  from  the  an- 
terior chamber ;  but  that  the  latter  is  not  emptied  completely,  in  consequence 
of  the  intra-ocular  pressure  not  being  able  to  aflect  the  anterior  chaml>er  on 
account  of  the  exclusion  of  the  pupil.  A  sufficiently  large  piece  of  iris  cftn 
genenilly  l>e  seized  with  the  forceps  and  excised,  n  copious  stream  of  watair 
yellow  riuid  simultaneously  escaping  from  behind  it.  The  iris  now^  at  once 
recedes  to  its  normal  plane,  even  although,  as  Von  Graefe  point*  out,  the 
bulging  part  itself  has  not  been  excised,  but  only  a  neighboring  portion  of 
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ic  artificiiil  pupil  thu§  Mbtaiiied  may  be  almost  entirely  clear,  ex- 
^n;r  ju^t  ut  the  eogn  of  the  pupil ;  or,  as  tretiuently  occurs,  a  more  or  less 
eori  portioQ  of  the  uvea  is  fouud  to  he  left  behind  in  it;  the  uvea 

hav  I J  separated  from  the  iris  proj)er  by  the  fluid,  and  become  attached 

to  the  cajieule  of  the  leus. 

The  6e<vTul  form  of  irido-choroiditis  presents  very  different  appearances. 
The  irl?,  iiistead  of  being  arched  forward  in  little  knob-like  projections,  is 
jierfectly  straight  and  even  on  it«  surface,  although  it  is  pressed  forward 
towards  the  cornea,  producing  great  shallowness  of  the  anterior  chamber, 
hut  the  pupil  is  not  drawn  back.  There  is  complete  exclusion  of  the  pupil, 
and  iu  area  is  generally  occupied  by  a  more  or  leas  dense  false  membrane, 
or  by  a  thick  plug  of  lymph  [seclusion  and  occlusion, — B.].  The  tii^ue  ot 
the  iris  looks  stretched,  its  fibrillie  are  indistinct,  its  surface  discolored,  and 
of  a  dirty  reddish  tint,  which  is  partly  due  to  the  cloudiness  of  the  afjueoua 
humor,  but  chiefly  to  the  numerous  large  tortuous  blfiodves:&els  which  travei-se 
\tM  surface;  tliere  being  a  considerable  stasis  in  the  venous  circulation  and 
mechanical  hypersemia,  on  account  of  the  inflammatory  affection  of  the 
ciliary  body  and  choroid.  The  pressing  forward  of  the  iris  is  not  due  to  a 
collection  of  fluid  behind  it,  but  to  the  pushing  forward  of  the  lena  (with 
the  capsule  of  which  the  iris  is  intiraateiy  connected  by  means  of  extensive^ 
thick  masses  of  exudation),  which  yields  to  the  intraocular  pressure.  The 
fidae  membrane  behind  the  iris  is  generally  very  ct>nBiderable,  consbiting  of 
a  thick^  organized,  felt-like  mass  of  exudation,  which  adherer  closely  to  the 
cap&ule  of  the  lens,  and  perhaps  filla  up  a  great  jKirtion  of  the  posterior 
chamber.  The  intra-capsular  cells  generally  proliferate,  and  l>ecome  clouded, 
but  the  lens  itself  often  renmins  transparent. 

In  these  cases  a  simple  iridectotny  is  of  no  avail,  for  even  if  we  can  remove 
a  portion  of  the  iris  (which  is  often  very  difficult),  the  opening  thus  made  is 
again  rapidly  closed  by  exudation,  for  the  operation  excites  a  frei^h  attack 
of  iDflammation,  and  finally  such  eyes  will  undergo  gradual  destruction  from 
atrophy%  if  they  are  not  operated  up*>u  in  the  manner  described  below, 

I  must  state  that  the  distinctive  characters  of  these  two  forms  of  irido- 
cfaoroiditis  are  not  always  so  strongly  niarkeii,  for  we  often  meet  with  mixed 
forms;  or,  again,  the  second  may  supervene  upon  the  fii'sit,  forming,  so  to 
say,  a  more  advanced  and  hopeless  stage. 

It  has  been  stated  above,  that  irido-choroiditis  may  ensue  upon  an  inflam- 
matioD  which  priiuarily  afl'ected  the  iris  and  then  extended  to  the  ciliary 
body  and  choroid;  or  that  it  may  begin  in  the  letter,  and  only  subsequently 
attack  the  iris.  It  is  sometimes  difticult,  at  a  late  stage  of  the  disease,  to 
iftcertain  with  anj' thing  like  certainty,  which  course  the  disease  had  origi- 
nally pursued.  The  following  facts,  will,  however,  afford  us  some  guidance. 
When  the  disi^ast!  originalerf  in  the  iris,  we  find  that  there  were  well-marked 
•ymptofns  of  recurrent  influruniution,  and  that  the  structure  of  the  iris  is 
ibly  changed,  being  much  discolored,  thinned,  and  atrophied.  The 
becomes  less  frequently  opaque,  and  only  at  a  much  later  period. 
The  dimn€«fi  of  sight  is  likewise  less  considerable,  and  dej>ends  at  first  chiefly 
upon  the  deposit  of  lymph  in  the  pupil,  and  only  subseqtjently  upon  the 
cfoudinees  of  the  lens  or  vitreous  humor.  Whereas,  if  the  inflammation 
commencecl  in  the  choroid,  the  train  of  symptoms  is  different.  There  are 
marked  symptoms  of  [plastic]  choroiditis,  with  opacity  of  the  vitreous  humor, 
foil  ■  '  'TV  generally  by  detachment  of  the  retina,  from  a  serous  or  hemor- 
rh:  ion*     The  tension  of  the  eyeball  diminishes.     Then  an  opacity  ot 

srvenes,  very  frequently  commencing  at  its  posterior  pole,  and 
iding  thence  to  the  whole  lens-8ubstance.  At  a  later  stage, 
21 
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the  lens  umlergoeg  ftirtber  degenerative  changes,  becoming  chalky,  and  trans- 
formed into  ti  *'  cataructa  accreta."  The  iris  may  not  be  affected  until  a  late 
period  of  the  disease,  and  not  until  some  time  after  the  formation  of  c-ataract, 
or  it  may  become  inflamed  at  an  earlier  stage;  but  the  iritis  is  geucmlly 
insidious,  and  not  accompanied  by  any  marked  inflammatory  symptoms. 
The  pupil  becomes  adherent,  lymph  is  effused  in  its  area  and  on  the  pdsterior 
surface  <ff  the  iris,  which  may  become  bulged  forward  by  fluid,  or  pregsetl 
forwanl  by  dense  masses  of  exudation.  Two  very  important  guides  by  which 
to  distinguiiih  between  this  form  of  irido-choroiditis  and  that  commencing 
with  an  inflanmiation  in  the  iris,  are  the  degree  of  sight  and  the  state  of  the 
field  of  vision.  The  |Xirception  of  light  will  be  far  le^  in  the  former  case, 
and  there  will  be  a  marketl  contraction  nr  absence  of  that  part  of  the  field 
(the  upper)  which  correspimds  to  the  detached  portion  of  the  retina.  ThuB» 
if  the  light  from  the  lamp  k  distinguished  when  it  is  held  in  the  lower  half 
of  the  field,  but  becomes  invisible  when  it  is  removed  intt*  the  upi>er  half,  it 
indicates  a  detachment  of  the  lower  portion  of  the  retina. 

Tiie  sight  is  generally  very  much  impaimd  in  case^  of  irido-choroiditis,  lo 
that  the  patient  can  only  perhaps  distinguish  large  letters,  count  finger*,  or 
has  only  simple  perception  of  light.  In  irido-choroiditis  uncomplicated  by 
detachment  of  the  retina,  or  glaucomatous  or  atrophic  changes  in  the  retina 
and  optic  nerve,  the  quantitative  field  of  vision  should  be  good. 

The  progywsi^  is,  of  course,  very  variable^^  according  to  the  stage  and  form 
of  the  disease.  If  a  case  of  irido-choroiditis  (uncomplicated  with  extensive 
leeions  of  the  choroid,  detachment  of  the  retina,  or  opacity  of  the  lens )  be 
seen  at  the  outset,  whilst  the  changes  in  the  iris  are  stdl  but  slight,  the  area 
of  the  pupil  clear,  or  only  occupied  by  a  film  of  exudation,  and  there  are  no 
masses  of  exudation-membranes  behind  the  iris,  the  prognosis  may  be  favor- 
able if  the  sight  be  still  tolerably  good,  and  the  field  of  vision  normal. 

The  first  form  of  irido-choroiditis,  in  which  the  iris  is  bulged  forwards  bj 
fluid,  affords  a  much  better  prognosis  than  the  second.     The  most  hopelen 
of  all  are,  of  course,  the  ca.*^es  of  irido-choroiditis  with  detachment  of  the 
retina.     In  such  a  case,  or  if  there  is  nn  perception  of  light  lefl,  no  uperatton 
should  be  attempted  excepting  for  the  sake  of  relieving  pain,  or  diminishing 
the  risk  of  sympathetic  ophthalmia.     A  certiyn  degree  of  atrophy  of  the  eye 
(if  it  be  not  too  far  advanced,  and  the  perception  of  light  and  field  of  vision 
are  good)  does  not  contra-indicate  an  operation,  lor  we  find  that  the  iridec- 
tomy often  arrests  the  atrophy,  and  that  the  eye  regains  its  plumpness,  and 
a  normal  degree  of  tension.     [Plaadc  and  parenchymatous  irido-choroiditis 
greatly  endanger  the  eye  at  all  times,  and  the  formation  of  a  wide  pupil  by 
no  means  brings  the  prDcess  to  a  standstill  or  prevents  relapses.     The  serous 
form  of  inflammation  admits  of  a   more  favorable   progn«»si8.     The  most 
destructive  of  all  ie  the  purulent,  f<)r  it  almost  always  attacks  the  choroid 
throughout,  and   leads   to    pano]>hthalmitiB.     The   non-traumatic  purulent 
form  of  inflammation  is  perhaps  less  destructive,  though  even  here  not  much 
hope  can  be  entertained  of  any  useful  vision. — B.] 
k         The  most  frequent  cause  of  irido-choroiditis  is' the  presence  of  posterior 
I     gynechia:?,  above  all,  the  circular  form.     The  presence  of  adhesions  between 
the  edge  of  the  [mpil  and  the  capsule  of  the  lens  leads  to  frequent  recur- 
rcuc^es  of  the  iritis,  more  lymph  is  effused,  more  synechia*  formed,  until 
BntiWy  the  pupil  ia  excluded,  and  then,  if  this  has  not  already  occurred, 
ill ture  inflarnrnfttions  are  sure  to  extend  from  the  fris  to  the  ciliary  body  and 
th<?  chororVi^     The  best  safeguard  against  a  recurrence  of  the  iritis  and  the 
Bti  ^erveiitt^^^  of  i ri dochoroiditiB,  is  to  cure  a  ctise  of  iritis  without  the  forma- 
tS*iiy  4*i  na  ly,  nosterbr  synechlie.    Of  course,  such  eyes  do  not  enjoy  a  perfect 
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tnirounuy  from  a  recurrence  of  iritit*  if  a  sufficient  exciting  cause  should 
arise,  but  they  ai^e  far  leas  prone  to  it  than  if  adhesions  have  remained 
behind.  Irido-ohuroiditis  may  also  be  caused  by  injuries  and  wounds  of  the 
©ye,  by  the  lodgement  of  foreign  bodies  (more  ej^jjeeially  splinters  of  metal, 
£^Q-capei,  or  glass)  within  the  eye,  and  by  operation;?,  particularly  those  for 
cataract.  It  may  likewise  arise  in  conaeqiieiice  of  an  injury  ttj  the  other 
eye,  thus  constituting  "sympathetic  ophthalmia." 

If  ihe  adhesions  between  the  iris  and  cajisule  of  the  lens  are  not  consider- 
able, and  are  thin  and  "tongued/'  it  may  be  possible  to  tear  them  through 
by  the  prolonged  use  of  a  strong  solution  of  atropine,  or  to  separate  them  by 
operative  interference  (corelysis).  But  if  they  are  firm  and  broad,  and 
tally  if  they  extend  all  around  the  edge  of  the  pupil,  and  thus  cut  off 
communication  between  the  anterior  and  posteritir  charubeTj  we  must 
^ave  recourse  to  iridectomy  ;  for  no  other  means  will  suffice  to  guard  the  eye 
against  the  dangers  of  irido-choroiditis,  or  to  stay  the  progress  of  this  disease 
if  it  is  already  present. 

In  the  early  stage,  when  the  adhesions  are  not  very  extensive  and  firm, 
and  the  tissue  of  the  iris  has  not  yet  undergone  atrophic  changes,  it  is  gen- 
erally not  difficult  to  obtain  a  tolerably  good  artificial  pupil,  oy  means  of 
an  iridectomy.  Frequently,  however,  a  small  rim  of  iris,  at  the  edge  of  the 
pupil,  is  so  firmly  attached  to  the  capsule  as  not  to  yield  to  the  traction  of 
the  forceps,  but  is  left  standing.  This  does  not  invalidate  the  result,  if  a 
tolerable  sized  piece  of  iris  is  removed,  and  a  clear  artt6eial  pupil  and  a  free 
©ommunication  between  the  two  chambers  are  establishcil.  II  the  pupil  is 
only  adherent  at  certain  points,  it  will  be  best  to  employ  a  fine  blunt  hook, 
tmiiead  of  the  iris  forceps,  for  catching  up  the  iris.  The  hook  is  to  be  passed 
carefully  along  to  the  edge  of  the  pupil  (the  portion  where  there  are  no 
iynechise),  gently  turned  over  the  margin,  and  the  iris  then  drawn  out  and 
aaipped  off.  In  this  way,  we  may  often  succee*!  in  excising  a  considerable 
•figment  of  the  iris,  whereas  from  the  rottenness  of  its  structure  and  the 
firmneea  of  the  adhesions,  it  would  probably  have  resisted  the  grasp  of  the 
foroepd,  and  only  small  shreds  have  been  removed.  Care  must  be  taken 
never  to  employ  too  much  f^:>rce  in  the  removal  of  the  iris,  otherwise  a 
dialysis  may  be  easily  prodtjced  at  the  opposite  circumference  of  the  iris. 

We  generally  find  that  after  the  operation,  the  iut^nrnmatory  symptoms 
quicldy  subside,  that  the  sight  improves,  and  that  the  recurrence  of  indara- 
mation  is  arrested.  In  some  cases,  however,  this  is  not  the  case.  Exposure 
to  cohJ,  bright  light,  continued  use  of  the  eyes,  easily  reproduce  an  iudam- 
mation.  If  these  recurrences  are  fi'cquent  and  obstinate,  much  benefit  is 
often  derived  from  a  second  iridectomy,  made  in  an  opposite  direction,  so 
that  the  two  halves  of  the  iris  are  completely  cut  otf  from  each  other.  This 
operation  has  been  practised  with  much  success  by  Von  Graefe  and  Critehett 
(mdoprndently  of  each  other),  and  I  have  often  found  much  benefit  from  its 
r**  f  '  M'C  in  cases  of  obstinate  recurrent  iritis'.     The  line  of  the  double 

iri  may  be  either  horizontal  or  vertical.    The  advantage  of  the  latter 

that  a  more  or  less  considerable  portion  of  the  upper  part  of  the  artificial 
il  is  covered  by  the  upper  lid,  which  diminishes  the  circles  of  diffusion 
up*m  the  retina. 

In  that  form  of  irido-choroiditis,  in  which  the  iris  h  bulged  forward  by 
knob-like  protuberances,  and  the  edge  of  the  pupil  is  tied  ilown  tightly  by  a 
firm  circular  synechia,  it  is  generally  not  difficult  to  grasp  and  remove  a 
considerable  piece  of  iris,  and  thus  to  form  a  good-sized  artificial  pupil. 

On  account  of  the  great  shallowness  of  the  anterior  chamber  and  the  prox- 
imity of  the  bulging  iris  to  the  posterior  portion  of  the  corneal,  it  is  offcen  very 
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difficult  to  avoid  cutting  the  iris  with  the  common  iridectomy  knife. 
better,  therefore,  to  make  the  incision  with  Von  Grtiefe's  long,  narrow 
ract'knife,  fur  with  it  we  can  skirt  the  edge  of  the  chamber,  and 
large  incision  without  fear  of  injuring  the  iris. 

We  unfortunately  not  luifrequently  find  that,  although  the  iridectomy  ii 
large,  the  sight  is   hut  little  if  at  all  improveil,  Ibr  the  artificial   pupil  is 
occupied  by  a  thick  uveal  nieinbraue  detached  by  the  fluid  from  the  iris.     It 
18  of  practical  importance  to  remember  the  probability  of  this  occurrence  on 
forming  our  prognosis  as  to  the  effect,  of  the  operation;  hence  we  should  ■ 
never  definitely  promise  the  patient  great  improvement  of  sight  aflcr  the  ■ 
first  operation,  but  prepare  him  for  the  probable  necessity  of  a  second.     The 
uveal  pigment  is  so  intimately  connected  with  the  capsule  of  the  len:?,  that 
it  is  generally  unwise  to  attempt  to  scrape  a  portion  of  it  off,  aa  rupture  of 
tbe  capsule  and  traumatic  cataract  might  ensue.     If  we  therefore  find  that 
80  considerable  a  portion  of  the  artificial  pupil  (the  natural  one  belog  aJao 
blocked  up  by  lymph)  ii*  occupied  by  the  uvea  as  greatly  to  impair  the  eight, 
it  will  be  best,  at  a  later  period,  to  make  another  iridectomy  in  a  different 
direction,  in  the  hope  that  at  this  point  there  may  be  less  deposit  upon  the 
capsule.     By  this  means,  or  even  by  a  third  iridectomy,  we  may  succeed  in 
finally  giving  the  patient  a  good  clear  pupil  and  a  condiderafele  degree  of 
sight.     A  most  ioterestiog  and  instructive  example  of  this  kind  occurred 
amongst  the  patients  at  Moorfields,  where  Mr*  Bowman  repeated  the  opera- 
tion ;  performing  iridectomy  twice  upon  the  right  eye  and  three  times  upon 
the  left.     The  result  was  most  successful.     On  the  patient's  admiasion  hi* 
sight  was  as    follows:      Right   eye,   letters  of  20  (Jager)  with   difficulty, 
counts  fingers  within  eighteen  inches.     Letl  eye,  counts  fingers  with  uncer- 
tainty within  three  feet.     Seven  weeks  afterwards,  on  his  discharge  from 
the  hospital,  he  could  read  No*  2  with  the  right  eve,  and  No.  12  with  the 
leil.^ 

Even  although  the  first  iridectomy  may  not  materially  improve  the  sight, 
we  find  that  it  generally  exerts  a  beneficial  influence  upon  the  tissue  of  the 
iris  and  the  general  condition  of  the  eve ;  the  iris  gradually  gaining  a  more 
normal  color  and  appearance.  Von  (Sraefe  was  the  first  to  cull  attention  to 
the  fact  that  a  certain  degree  of  atrophy  of  the  eye,  consequent  upon  irido- 
choroiditis,  may  be  arrested  by  the  performance  of  iridectomy,  and  the  eye 
regain  its  normal  tension.  This  fact  has  since  been  widely  acknowledged  by 
all  surgeons  who  have  much  experience  on  this  subject.  Of  course,  the 
atrophy  must  not  have  advanced  too  far,  otherwise  its  arrest  will  be  impos- 
sible, the  same  being  the  case  if  detachment  of  the  retina  has  occurred. 
The  benefit  derived  from  iridectomy  (perhape  repeated  several  times)  in 
these  cases,  is  that  the  stasis  and  congestion  in  the  choroidal  vessels  ar© 
relieved,  which  not  only  causes  an  improvement  in  the  choroidal  circulation^ 
but  also  in  the  nutrition  of  the  vitreous  humor. 

If  we  cannot  succeed  in  finding  a  jwrtion  of  capsule  sufficieutly  clear  of 
uveal  pigment  to  allow  of  much  improvement  of  sight,  or  if  the  leos  is 
opaque,  it  will  be  best  to  remove  the  latter. 

Ill  certain  cases  of  iridon^horcnditis,  demanding,  in  his  opinion,  an  unusually 
large  iridectomy,  Mr.  Bowman  effects  thig  through  an  incision  of  moderate 
extent  by  seizing  the  iris  at  a  point  lx>yond  the  incision  and  detaching'  it 
iVom  its  ciliary  border  beyond  the  oniinary  limitj*  before  tlividing  it.  The 
same  being  then  done  at  the  opposite  side  of  the  incision,  the  removal  of 
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•veil  half  the  iris  may  be  accorajilished  by  au  incisioti  only  extending  to 
aoe-fjjurth  or  one-third  of  the  corneal  margin.  Slight  movement  of  the 
curette  effectually  cause  the  cut  inuh  of  the  iris  to  retract  within  the  cham- 
ber, and  the  blood  eifused  is  expelled  by  gentle  pressure  or  traction  made  on 
the  eyeball,  while  the  edges  of  the  incisioD  are  slightly  separated  by  depressing 
the  posterior  lip. 

In  other  instauces,  Mr.  Bowman  makes  an  iridectomy  at  two  opposite 
points  at  the  same  time,  by  introducing  two  triangular  knives  eimultane- 
ously>  either  above  and  below,  or  to  the  right  and  left;  the  latter  mode  being 
the  more  easy  in  manipulatiun,  the  former  preferable  coametically  and  opti- 
cally. One  at  least  of  the  two  iridectomy  knives  is  a  Btap-hiije^  L  e.,  is  pro- 
vided with  a  ledge  preventing  its  penetration  beyond  a  certain  extent.  The 
knife  first  introducetl  a  little  way  will  hold  the  eye,  so  as  to  give  the  surgeon 
command  over  the  subsequent  introduction  of  the  second  knife,  and  the  due 
completion  of  the  incision  effected  by  both.  The  points  of  the  knives  are 
directed  slightly  fttrwards,  so  as  to  avoid  the  Icos  if  transparent,  and  tbey 
are  never  suffered  to  be  at  all  retracted  until  both  incisions  are  complete,  so 
that  the  aqueous  may  not  prematurely  escape.  Some  manipulative  practice 
is  requisite  for  this  proceeding,  but  it  is  not  difficult  to  avoid  any  injury  to  a 
transparent  lens.  The  object  here  is^  to  avoid  the  necessity  of  a  second  iri- 
dfectoniv  at  a  future  time,  and  the  method  i^,  according  to  Mr.  Bowman, 
especially  applicable  to  certain  case.^  of  glauc<ima,  where  either  a  very  large 
iridectomy  is  desirable,  or  where  there  is  reason  to  fear  that  a  single  iridec- 
tomy practised  in  the  ordinary  fashion  may  be  insufficient  to  completely 
abate  the  tension,  and  where  consequently  the  need  of  a  supplementary 
repetitidu  of  the  iridectomy  at  a  future  period,  and  at  an  opposite  point, 
may  be  apprehended  as  likely  to  arise,  Mr.  Bowman  applies  to  this  double 
simultaneous  iridectomy  at  opposite  parts  the  term  ''diametric^* 

Whilst  we  may  afford  considerable  improvement  in  the  above  class  of  cases 
from  repeated  iridectomies,  this  is  by  no  means  the  rule  in  the  second  kind 
of  irido-choroiditis.  Although  in  the  former  case  the  first  artificial  pupil 
otleo  becomes  narrowed  or  even  closed,  vet  the  texture  of  the  iris  improves; 
at  a  eecond  operation  we  mostly  succeed  in  gaining  a  hirgcr  pupil,  and  at  a 
fluhiequent  one,  a  tolerably  good  result  as  to  the  sight.  But  when  thick « 
felt-lifce  masses  of  exudation  exist  betwet^n  the  ins  and  capsule,  we  fail  to 
remove  a  considerable  portion  of  the  rotten  iris,  and  this  attempt,  moreover, 
tela  up  renewed  inflammation,  increased  proliferation  of  the  exudation-masses, 
and  we  thus,  instead  of  improving  the  condition,  hasten  the  atrophy  of  the 
eye.  It  will  therefore  be  necessary,  in  order  to  benefit  such  cases,  to  remove 
not  only  the  irisp  but  the  dense  masses  behind  it;  but  they  are  geDerally  so 
firmly  adherent  to  the  capsule  that  we  are  almost  sure  to  rupture  the  latter 
in  our  entlcavor  to  remove  them.  A  traumatic  cataract  is  formed,  if  the  lena 
is  n(»l  already  opaque,  and  this  complicates  matters  still  more.  But  Von 
Grii.efe  had  an  opportunity  of  seeing  that  these  false  membranes  could  be 
reraovecl  with  comparative  facility  and  succe^v^i  when  the  lens  was  absent,* 
This  led  him  to  remove  the  lens,  prior  to  attempting  the  withdrawal  of  the 
iris  and  exudation-masse*!.  In  these  cases,  Von  Graefe  now  o|)erates  in  the 
following  manner:*  With  his  narrow  cataract-knife  he  makes  the  section 
just  as  in  his  operation  for  cataract,  with  the  exception  that,  directly  the 
puncture  is  macle,  the  blade  is  passed  straight  through  the  iria^  and  brought 

•  »« A,  r  O./'  vi.  2, 1>7,     VieU  also  the  author*«  abatnwt  of  this  paper,  "  R.  L,  0.  H. 
Btp..*'  Ui.  221. 
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out  at  the  counter-puDcture,  thus  freely  dividing  the  iris.  This  generally 
causes  such  a  wide  Jtiiceration  of  the  capsule  that  the  lens-inatter  exudes  even 
while  tlie  sectiun  m  beiug  nuide.  A  pair  of  firmly  catching,  cross-grooved 
forceps  is  then  parsed  into  the  incision^and  one  hlade  pushed  boldly  forward 
between  the  iris  and  cornea,  and  the  other  behind  the  retro*iritic  masees  of 
exudation;  the  iris  and  portioos  of  false  mend:>raDe  which  are  thus  grasped 
are  then  to  be  gently  drawn  out.  If  they  do  not  come  readily,  their  remoTftl 
may  be  facilitated  by  luaking  a  cut  with  the  scissors  at  each  extremity  of 
the  linear  incision,  which  had  been  made  through  the  iris  with  the  knife. 
The  removid  of  the  iris  and  false  membrane  is  often  followed  by  the  escape 
of  the  remaining  portion  of  the  lens,  in  which  ease  the  opcratiOD  rnay  1>e 
regarded  as  completed.  If  this  does  not  t4ike  place,  the  capsule  should  be 
freely  lacerated  with  the  pricker  (cygtitome),  and  the  lens  evacuated  by  a 
Blight  pressure  of  the  curette  on  the  cornea,  just  as  in  Von  Graefe's  opera- 
tion of  extraction  of  cataract.  Should  some  opaque  portions  of  capeule 
remain  behind  in  the  lower  portion  of  the  pupil  after  the  removal  of  the 
lens»  they  are  to  he  seized  with  the  grooved  forceps  and  gently  removed,  if 
thev  are  not  too  firmly  adherent  to  the  iri8  or  ciliary  proce^^ses.  If  the  lens 
is  clialky,  Von  Graefe  passes  in  a  curved  hook,  and  pressing  this  somewhat 
on  the  anterior  capsule,  endeavors  to  free  the  lens  from  any  adhesions,  and 
thus  make  it  sufficiently  movable  to  escape  through  the  section  by  a  little 
pressure  of  the  curette  on  the  cornea.  He,  however,  strongly  objects,  even 
in  these  cases,  to  the  introduction  of  any  instrument  {e,  g.,  a  scoop)  behind 
the  lens. 

As  the  success  of  the  iridectomy  and  of  the  extraction  of  the  lens  in  cnwen 
of  irido-choroiditis  is  often  invalidated  by  the  contraction  and  subsequent 
closure  of  the  artificial  pupil,  Mr.  Bowman  has  devised  the  following  oj>era- 
tion,  ternied  by  him  "excision  of  the  pupil,"  which  has  afforded  favorable 
results:  The  puncture  and  counter-puncture  may  be  made  as  in  Von  Graefe's 
operation  for  extraction  of  cataract  (and  with  the  same  knife).  The  inci- 
sion is  not,  however,  concluded,  but  a  narrow  bridge  is  left  standing  at  its 
apex,  which  aids  in  preventing  the  escape  of  the  vitreous.  The  blades  of  a 
pair  of  fine  seiseors  are  then  introduced  through  the  first  incision  (the 
puncture),  and  the  one  blade  (blunt-pointed)  passed  in  front  of  the  iris;  the 
other,  which  is  sharp,  pierces  the  iris  and  anterior  capsule  of  the  lens,  and 
running  down  in  front  of  the  nucleus,  and  without  moving  it  from  its  bed,  a 
cut  is  made  diagonally  downwards  as  far  as  the  centre  ot  the  lower  part  of 
the  iris.  The  scissors  arc  then  withdrawn,  and  next  introduced  through  the 
oounier-puncture,  and  a  similar  incision  made  on  this  side,  so  that  the  tvo 
indsious  meet  at  the  lower  part  of  the  iris,  including  between  them  a  large 
triangular  piece  of  iris  as  well  as  the  constrictor  pupilJse.  Finally,  the  base 
of  tlie  triangle  is  divided  by  cutting  through  the  upper  portion  of  the  iria 
lying  b<»twe<ii  the  puncture  and  counter-puncture,  and  the  whole  triangular 
pii!«t^  is  then  removed,  as  well  as  any  false  membrane  attached  to  it,  with  a 
pair  of  fornpa.  The  bridge  of  coroea  is  then  divided,  and  the  lens  removed 
ID  iht  usual  manner.  The  operatioii  has  been  varied  by  ]^fr.  Bowman  in  two 
ar  tlir«9  Wiits,  aec^c^ing  to  the  eases  dealt  with.  When  there  is  no  lens  to 
be  rioacyvtd.  the  bridge  of  cornea  is  not  divided,  as  the  operation  is  already 
eomplKc.  t*s  the  cttt  across  the  base  of  the  iris  or  tlie  thin!  above 

described,  u-  ...  ..ceaary,  as  the  triangular  portion  of  iris,  including  the 
pQpi)  and  cap^ulr^  admits  of  being  easily  torn  off  along  the  ciliary  attach- 
meaL  It  is  when  there  is  a  rery  dense  and  tou^fa  capsule  of  false  membrane 
the  iris^  tbai  the  third  tnciston  with  sossora  is  chiefly  required,  as 
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(^VoirJing  the  daageroas  dragging  of  the  ciliary  .structures.  In  other  in- 
^t^iices,  the  entire  section  uf  the  cornea  has  been  rniide  at  one  stroke,  without 
-i^Mving  the  temporary  bridge. 
1  Mr,  Bowman  has  also  applied  the  same  mode  of  operating  to  cases  of 
cicnse  membranous  obstruction  of  the  iris  region,  where  the  lens  has  been 
X*'^^''^"^b'  removed,  an<l  to  the^e  he  considers  it  to  be  particularly  appli- 

( Pliable,  especially  if  its  |)€!rf(>rmance  be  delayed  uatil  all  signs  of  inflamma- 
"^^rv  tendency  have  entirely  di-siipptared. 
fin  the  treatment  of  phustic  irido-choroiditis,  atropia  should  be  used  fre- 
<3Ucntly  and  in  strong  solutions,  unless  contraiu<ltcated.  Local  bleeding  from 
^ne  temples  by  means  of  the  natural  or  artificial  leech,  and  a  thorough  course 
of  mercurial  treatment  by  inunction  or  the  mercurial  vapor  bath,  should  be 
peniistiHl  in.  Another  valuable  remedy  is  jaboraudi  or  its  alkaloid  pilocar- 
pine, A  hyf>oderniic  injection  of  ten  or  twenty  nnnima  of  a  four  grain  solu- 
tion of  the  muriate  of  pilocarpine,  every  day  or  twice  a  day,  is  very  often 
I  of  great  value  in  cases  of  a  low  grade  of  chronic  irido-choroiditia,  especially 
in  clexiring  up  the  vitreous.  Its  effects  should  be  carefully  watchea,  for  it 
occasionally  causes  unpleiisant  symptoms  of  collapse  in  cardiac  coini>licalion8. 
Very  often  a  smaller  tlose  causes  more  profuse  perspiration  and  salivation. 
In  serous  irido-choroidiiis,  frequent  paracentesis  of  the  cornea  issoraetiraea 
of  use. 
In  purulent  irido-choroiditis  no  treatment  seems  to  be  of  any  avail,  though 
large  doses  of  quinine  would  seem  to  be  indicated. — B«] 

Mr.  Bowman  has  made  a  further  modification  of  the  method  described  on 
Dftee  S26,  adapted  to  remove  a  larger  area  of  the  pupillary  structures,  and 
lodeed  nearly  the  whole  iris,  without  any  traction  on  the  ciliary  body.  He 
makee  an  incision  on  two  opposite  sides  of  the  cornea,  as  for  dhmetric  m- 
dedmn^^  and  then  from  the  two  ends  of  each  incision^  with  the  previously 
described  scissors,  inciscij  the  iris  in  such  a  way  as  to  mark  out  an  irregu- 
larly rhomboidal  or  square  portion  of  the  iris  and  attached  structures,  the 
points  of  the  scissore-cut  meeting  at  the  margin  of  the  anterior  chamber 
midway  between  the  two  corneal  mcissions.  The  square  portion  thus  defined 
ia  removed  by  forceps,  after  the  base  of  it  has  been  cut  across  as  above ;  or, 
ii*  the  sciBBorB  commence  their  cut  at  the  same  pi>int  opposite  the  centre  of 
the  corneal  wound,  the  portion  removed  would  be  about  square,  and  four 
movements  of  the  Bcissors  would  eilect  it. 

For  tliese  operations  within  the  anterior  chamber,  De  Wecker's  new  and 
ingenious  *'forceps-8ciissors"  will  be  found  admirably  adapted.     They,  and 
mode  of  using  them,  are  fully  described  in  the  section  on  "Secondary 
tract.** 
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INFLAMMATION  OF  THE  CILIARY  BODY  (CYCLITIS),  ETC. 

congestion  and  hyperiemia  of  the  ciliary  body  which  are  met  with  in 
'  iritis  accorupaiHcd  by  extengive  posterior  synechiic,  soon  give  rise  to 
ejcliiis,  the  inflammation  but  too  frequently  extending  to  the  choroid. 
Again,  the  reverse  jmiy  ijbtaio,  the  inflammation  may  commence  in  the  cho- 
roid, and  extend  thence  to  the  ciliary  body,  and  perhap  to  the  iris.  But 
idiopathic  cyclitis  may  also  be  met  with,  more  especially  after  injuries  to 
the  ciliary  region,  sucli  as  contusions,  incised  or  punctured  wounds,  or  the 
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lodgemeut  iii  it  of  a  foreip-n  budy.  The  presence  of  cyclitis  is  in  such 
recognized  by  the  fact  that,  together  with  the  presence  of  photophobia, 
lacUrymatioii,  and  very  marked  subconjunctival  injection  in  the  form  of  a 
bright  zone  of  vessels  round  the  cornea,  there  is  acute,  often  indeed  intense 
pain,  on  pressure  of  the  ciliary  region,  great  ciliary  neuralgia,  and  perhape 
hypopyon.  [Three  foniis  tjf  cyclitis  may  be  recognized,  the  phMlc,  the  gertnUf 
and  the  purulent  The  first  form  will  be  somewhat  exhaui^tively  treated  in 
the  chapter  on  **  Sympathetic  Ophthalmia/*  and,  though  occurring  sponta- 
neously, is  not  common  as  a  primary  inflammation  unless  from  injury  of  the 
ciliary  body. — ^B,] 

Serous  cycHtis  oflen  supervenes  in  the  course  of  seroug  iritis,  more  es^cialjy 
if  the  latter  h  severe  in  character,  and  has  been  negligently  or  injudiciouBly 
treated  with  astringent  or  caustic  eollyria.  The  coexistence  of  serous  cyclitis 
must  be  suspected,  if,  together  with  the  symptoms  of  serous  iritis,  there  is 
acut«  pain  when  the  ciliary  region  is  pressed  with  the  end  of  a  probe  or  a 
curette.  This  t<?ndeniess  is  very  frequentlv  situated  at  the  upper  or  inner 
portion  of  the  ciliary  region,  but  where  cyclitis  is  suspected  it  is  always  beet 
to  test  the  sensibility  of  the  whole  ciliary  body.  Also,  if  the  tension  of  the 
eyeball  ia  increased,  accompanied  by  dilatation  of  the  pupil  and  shallownea 
of  the  anterior  chamber;  and  if  the  vitreous  becomes  diffusely  clouded, 
having  also  large  fixed  or  flouting  opacities  suspended  in  it.  The  veins  of 
the  ins  are  likewise  ofken  dilated  and  tortuous.  Another  very  important 
symptom  is  the  retraction  of  the  ciliary  margin  of  the  iris,  which  is  due  to 
its  being  glueil  at  this  point  to  the  ciliary  by  an  eflfusion  of  lymph.  This 
retraction  causes  the  anterior  chamber  to  be  abnormally  deep,  and  the  liga- 
meutum  pecdnatum  to  spring  forward  like  a  ledge,  giving  the  appearance 
(tm  Mooren  aptly  says)  as  if  the  iris  were  set  like  a  watch-glass  in  a  rim. 
He  haa  observed  this  retmction  even  in  quite  acute  cases  of  cyclitis.*  There 
is  at  the  same  time  marked  and  rapid  deterioration  of  the  sight,  which  is  in 
part  dependent  upon  the  opacity  of  the  vitreous  humor,  and  in  part  upon 
the  increase  of  the  eye-tension,  which  causes  compression  of  the  retina. 
The  accommotlation  and  field  of  vision  are  also  more  or  less  impaired.  The 
Bupervcntion  of  cyclitis  in  cases  of  serons  iritis  is  always  to  be  regarded  with 
apprehension,  and  the  state  of  the  8ight,  of  the  field  of  vision,  and  of  the 
tension  of  the  eye,  should  be  watched  with  great  anxiety,  for  if  the  symptoma 
do  nt>t  yield  to  the  usual  remedies,  but  rather  increase  in  severity,  no  time 
shouhi  be  lost  in  performing  iridectomy.  Still  graver  is  the  danger  in  /mru- 
Irnt  rifcIitU,  which  ii?  characterized  by  the  following  symptoms:  There  ia  very 
market!  subconjunctival  injection,  together  with  great  ciliary  neuralgia, 
photophobia,  and  lachrynuition.  The  color  of  the  iris  is  somewhat  changed, 
and,  if  there  is  considerable  iritis,  it  may  be  greatly  altered.  The  veins  of 
the  iris  are  dilated.  This,  indeed,  is  a  very  pathognomonic  symptom  of 
cyclitis,  and  it  is  due  to  the  following  cause:  On  account  of  the  inflammar 
tory  changes  in  the  ciliary  body  and  the  retraction  of  the  iris,  the  venous 
efflux  from  the  iris  is  more  or  less  impeded,  and  the  blood  does  not  readily 
flow  oflT  from  the  vcinleta  of  the  iris,  which,  therefore,  become  dilated  and 
engorge^!,  The  region  of  the  ciliary  bodv  is  very  tender  to  the  touch,  some- 
times the  pain  thus  produced  is  so  exquisitely  acute,  tliat  the  patient  shrinks 
back  with  apprehension.  Pus  makes  its  appearance  in  the  anterior  chamber, 
and  sinks  down  to  the  bottom  in  the  form  of  a  more  or  less  extensiTe 
hypopyon*  It  should  be  remembered  that  hypopyon  may  be  due  to  a  pum- 
lc4it  exutlation  from  the  ciliary  body ;  for  at  the  rim  of  the  anterior  cbam- 
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tbe  ciHan*  body  is  only  separated  from  the  latter  by  the  delicate 
divigion  of  the  taembraiie  of  Desceniet,  through  which  pys  may  easily  exude 
into  the  anterior  chamber,  and  then  become  precipitated  in  the  form  of 

IVpopyoQ-  If  we  can.  therefore,  exclude  the  origin  of  the  latter  from  the 
comes  and  iris,  we  may  be  certain,  even  apart  from  other  symptoms,  tliat  it 
u  due  to  cyclitis.  The  edge  of  the  pupil  is  often  adherent,  its  area  blocked 
tip  with  a  dense  plug  of  lymph,  and  a  purulent  exudation  is  but  t4X>  fre- 
juently  poured  out  behind  the  iris,  and  also  perhaps  into  the  vitreous  humor. 
Purulent  cyclitia  is  very  apt  to  occur  after  injuries  to  the  ciliary  body, 
"perations  for  cataract,  and  as  sympathetic  ophthalmia;  indeed,  it  is,  as  we 
htLVB  seen,  the  form  under  which  the  latter  most  frequently  makes  its 
appearance, 

[An  important  exciting  cause  of  idiopathic  cyclitis,  especially  of  the  serous 
"form,  U  found  in  diseases  of  the  uterus  accompanied  by  disturbance  of  the 
t?«««atrual  fijuction.     De  Wecker  thinks  this  is  the  reason  why  spontaoeoua 
ido-cyolitis  occurs  with  so  much  greater  frequency  among  women  than  amone 
►en.     The  restoration  of  the  menstrual  flow  in  these  cases  exerts  a  beneficial 
leuct.'  upon  the  ciliary  inflammation.     Pregnancy  often  causes  rela|>ses  in 
of  old  chronic  cyclitis.     In  girls  from  sixteen  to  twenty  years  of  age,  a 
^iied  form  of  serous  and  plastic  irido-cyclitis  or  choroiditis  is  frequently 
^tjcountered,  almost  constantly  associated  with  either  ameuorrlitea  or  irregular 
iDeostruation  and  chloroeis.     This  fnrm  of  inflamruatinii  is  also  not  an  un- 
common complication  of  the  menopause,  especially  in  those  women  in  whom 
the  climacteric  period  comes  on  unusually  early.     (See  **Graefe  und  8ae- 
misch's  Hdb.  der  Augenbeilkun<le/*  p.  531.) — B.] 

At  the  commencement,  the  constant  application  of  hot  poppy  fomentations 
frequently  aflbrds  very  marked  relief  to  the  severe  ciliary  neuralgia,  and 
•cnsitiveneffl  of  the  ciliary  region.     Mooren  strongly  recommends  the  con- 
tinuous u»e  of  warm  piultices,  which  he  applies  for  four,  six,  ten,  or  even 
twenty-four  hours  en  sui(^.  if  there  is  intense  pain ;  but  great  care  must  be 
^taken  that  they  are  kept  at  an  equal  temj>erature,  and  at  once  renewed  when 
patient  complains  of  their  being  cold.     If  the  pain   continues,  and  if 
is  great  hyperjemia  and  congestion  of  the  sobeonjunctival  veHsels,  as 
of  those  of  the  iris,  leeches  shoultl  be  applied,  ami  when  they  have  drawn 
r  freely,  a  strong  solution  of  atropine  should  be  employed,  in  order  to 
produce  dilatation  of  the  pupil  ns  soon  as  p^issible.     if  there  is  much  noc- 
|lnrnal  pain,  or  the  patient  is  restless,  a  subcutaneous  injection  of  morphia  is 
ited.     If  the  pain  shows  a  marked  periodic  character,  full    doses   of 
le  should  be  given.     When  a  considerable  exudation  of  lymph  occurs 
the  anterior  chamber,  or  into  the  vitreous  humor,  salivation  should  be 
induced  as  rapidly  as  possible  by  the  inunction  of  mercurial  ijintment.     It 
muM  be  confessed,  however,  that  in  spite  of  every  care,  we  are  often  quite 
uiuible  to  stay  the  ]>rogress  of  the  disease,  and  prevent  the  loi*s  of  the  eye 
fronj  itive  irido-cyclitis,  terminating  in  atrophy  of  the  globe.     As  tiny 

aoc<  ve  efflirt  of  the  healthy  eye  increases  the  pain  in  the  atlected 

ooe.  >t  to  forbid  all  use  of  the  former,  or  even  to  cover  it  with  a 

baD<  Ar>  to  keep  it  quite  at  re^t. 

An  extensive  iridectomy,  if  performed  at  an  early  stage  of  the  disease, 
i>lt^D  exerts  a  very  beneficial  influence  upi>n  the  course  of  the  latter.  At  a 
later  period  it  is  but  too  frequently  followed  bv  a  recurrence  of  severe  in- 
flammation, with  a  fresli  exudation  of  pus,  whicli  completely  blocks  up  the 
artifielal  pupil.      Mooren^  strongly  objects  to  any  operative  interference 
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(eepecially  an  iridectomy),  for  he  considers  its  action  not  only  of  doubt 
benetit,  but  even  in  some  eases  very  dangerous.     Only  in  rare  instanciES  doeil 
he  perform  paracentesis.     [The  general  testimony  of  ophthalmic  surgeons  i 
against  irideeU^my  in  this  disease,  and  il  might  alm<»st  be  said,  against  a^ 
operative  interference;  though  favorable  results  have  been  rejjortai  from 
aclerotomy  through  the  sensitive  region ;  at  least  so  far  as  the  pain  h  coi 
cerned.     No  ojieration  in  this  region  neems  to  exert  any  influence  upon  th» 
coui'se  or  duration  of  the  inflammation.— B.] 

Injuries  implrmting  ilie  ciiian/  region  are  not  only  dangerous  on  account  of* 
the  inllamroatory  complications  to  which  they  may  give  rise  in  the  injured 
eye,  but  also  on  account  of  the  risk  of  sympathetic  ophthalmia,  which  they 
are  very  prone  to  excite.  Simple  incised  wounds  of  the  sclerotic  at  or  near 
the  edge  of  the  cornea  will  ofleu  rapidly  unite,  on  the  insertion  of  a  fine 
suture,  if  they  are  not  extensive  in  size,  and  have  not  penetrated  too  deeply, 
and  thus  caused  severe  injury  to  the  ciliary  bixly,  lens,  etc,  Such  wound* 
may  be  produced  by  fragments  of  glass  or  ateel,  or  by  a  clean  cut  frcrm  a 
small  sharp  instrument.  In  the  former  caae,  a  careful  examination  should 
always  be  made  as  to  the  presence  of  the  foreign  body^  which  may  either 
have  fallen  out  after  having  wounded  the  sclerotic,  have  entered  the  eyeball, 
or  be  lying  in  the  lips  of  the  wound,  whence  it  may  be  readily  extracted.  A 
bend  of  vitreous  is  seen  protruding  between  the  lips  of  the  little  wound,  and 
this  constant  oozing  greatly  diminishes  the  iutra-oeuiar  tension,  the  eye  being 
generally  extremely  soft.  But  whilst  the  tension  in  the  vitreous  humor  is 
much  diminished,  that  in  the  anterior  chamber  may  be  augmented,  the  iris 
being  cupped  backwards  and  the  depth  of  the  anterior  chamber  much 
increased,  and  being  occupied  by  yellowish  serum.  This  causes  a  peculiar 
and  markedly  greenish  discoloration  of  the  iris,  more  especially  if  the  latter 
is  normally  of  a  blue  or  bluish-gray  tint.  In  such  caises,  by  far  the  best 
treatment  consists  in  bringing  the  lips  of  the  little  scleral  wound  together 
with  a  tine  suture.  This  is  best  and  most  safely  done  by  attaching  a  curved 
needle  to  each  end  of  a  very  fine  silk  thread,  and  passing  one  needle  through 
the  one  edge  of  the  wound  from  tmlhtn  oiUwardit,  and  the  other  needle  through 
the  opposite  edg^i  also  from  within  outwards.  In  this  way  we  shall  avoid  all 
danger  of  injuring  the  ciliary  budy  or  lens  from  a  sudden  jerk  of  the  fK>int 
of  the  needle  deeply  into  the  eye.  The  suturt?  generally  produces  little  or  no 
irritation,  and  may  be  left  for  eight  or  ten  day?,  until  the  wound  is  firmly 
united.  As  soon  as  the  oozing  of  the  vitreous  is  arretted,  the  intra*ocu!ar 
tension  increases,  and  in  the  course  of  a  day  or  two  it  generally  reaches  the 
normal  standard.  If  the  depth  of  tlie  anterior  chamber  is  much  increased 
by  the  accumulation  of  serura,  an  iridectomy  should  be  made  to  re-establish 
the  commuuicjition  between  the  anterior  and  p^isterior  chambers. 

[In  traumatic  irido-cyclo-choroiditis  from  a  perforating  wouml,  it  may  be 
generally  said  that  if  the  eye  is  not  lost  by  suppuration,  it  will  l)e  by  pro- 
gressive atrophy  nf  the  globe.  The  danger  of  this  result  is  the  greater,  the 
larger  the  wound  has  l>een,  the  more  extensively  the  ciliary  region  has  been 
injured,  and  the  greater  the  probability  of  a  foreign  bcwiy  being  in  the  eye. 
If  the  wound  gapes,  the  symptoms  of  cyclitis  generally  develop  very  rapidly; 
hence  the  wounds  in  this  region  parallel  to  the  corneal  margin  are  much 
more  dangerous  than  vertical  wounds.  The  presence  of  a  foreign  boily  in 
the  eye  posterior  to  the  lens  is  in  almost  all  cases  very  difficult  to  make  out, 
XTnfortunately,  the  eases  of  such  foreign  bodies  becoming  encapsulated  are 
rare;  and  even  when  this  has  occurred,  some  tjubsequent  shock  may  dislodge 
the  particle  from  its  resting-place,  and  a  cyclitis  or  choroiditis  is  set  up  which 
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leads  to  destruction  of  the  eye.  The  main  symptoms  which  lead  the  surgeon 
tosQspect  the  presence  of  a  foreign  body  are:  1st.  The  persistence  of  the 
pericorneal  injection  and  of  a  marked  tenderness  on  pressure  even  when 
phthisis  bulbi  nas  begun;  and  2d.  The  increase  of  tension  with  the  presence 
of  cjclitis,  instead  of  a  diminution  of  tension  as  we  should  naturally  expect. 
A  consideration  of  the  removal  of  such  foreign  bodies  by  operation  from  the 
eye  will  be  found  in  the  chapter  on  the  "  Vitreous  Humor." — ^B.] 

A  description  of  the  tumors  met  with  in  the  ciliary  region  will  be  found  in 
tlie  article  upon  "Tumors  of  the  Choroid." 


CHAPTER    VL 
SYMPATHETIC  OPHTHALMIA. 


The  name  "sympathetic  ophthalmia''  was  first  applied  by  Mackenne 
to  those  eases  in  which  an  injury  of  the  one  eye  was  followed  by  a  peculiar 
inflammation  in  the  other,  which  generally  ensues  within  a  short  time  of  tlie 
accident,  mu\  proves  extremely  dangerous  and  intractable.  That  such  aym- 
pathv  exists  between  the  two  eyes  had,  however,  been  previously  pointed  oat 
Dj  Mimly  and  Beer, 

The  character  of  sympathetic  iDflaramation  is  so  extremely  dangerous  and 
insidious,  that  if  it  has  once  been  lit  up,  we  are  but  seldom  able  to  stay  it* 
progress  before  great,  and  often  irreparable,  mischief  has  been  done*  In  the 
great  majority  of  ciises,  the  disease  shows  it-self  in  the  form  of  a  very  malig- 
nant irido-cyclitis,  accompanied  by  great  degeneration  of  the  iris,  total  ex- 
clusion [and  occlusion]  of  the  pupil,  and  the  formation  of  dense  masses  of 
exudation  between  the  posterior  surface  of  the  iris  and  the  capsule  of  the 
lens.  This  is  the  *' sympathetic  ophthalmia"  par  exceUence^  but  it  occasion- 
ally appears  in  a  more  tractable  and  benign  form,  assuming  the  character  of 
serous  iritis  [or  irido-choroiditis].  Von  Oraefe  has,  moreover,  observed  a 
third  and  still  more  rare  affection »  viz.,  sympathetic  choroido-retinitis  [in 
which  the  Luflamraatory  process  oecyrs  exclusively  in  the  posterior  i>art  of 
the  eyeball.  A  ii*urth  form  of  sympathetic  intiammation,  rarer  than  any  of 
the  others,  Ls  ueuro-retinitis  or  nemritis.  (See  Abadie  and  Dansart,  "Docu- 
ments pour  servir  a  Thistoire  des  atfections  sympathiques  de  I'ClEil,"  Paris, 
1873;  "Trans,  Fitlh  Internat.  Ophth.  Congreae,"  1876,  paper  by  Alt.)— B.] 

It  is  of  practical  importance  to  distinguish  the  condition  of  sympathetic 
irritation,  which  sometimes  ensues  upon  an  injury  or  inflammation  of  th< 
one  eye,  from  sympathetic  inflammation.     In  the  former  cjise,  the  patien 
finds  that  any  influTumatory  exacerbation  of  the  injured  eye  is  accompanied 
by  more  or  less  irritability  of  the  other.     He  is  unable  to  employ  the  lat 
in  reading  or  fine  work,  without  its  becoming  tired  and  strained,  owing  to 
impairment  of  the  power  of  accoinmodation.     The  range  of  accommodation 
is  generally  also  markedly  diminished,  the  near  point  being  removed  further 
from  the  eye.     Every  accommodative  effort  causes  the  eye  to  flush  up  and 
become  irritable,  a  bright  rosy  zone  appears  around  the  cornea,  and  photo- 
phobia and  lachrymation  soon  su|>ervene,  together  with  more  or  less  ciliary 
neuralgia.    These  symptoms  generally  subside,  more  especially  at  the  com 
meneement,  as  soon  as  the  work  is  laid  aside,  but  quickly  reappear  on 
being  resumed,  or  when  the  eye  is  exposed  to  cold,  bright  light,  etc.     Tha| 
injured  eye,  moreover,  often  also  becomes  painful  and  irritable  when  the 
other  b  used  for  near  work.     Bonders  describes  a  form  of  severe  sympathetic 
irritation  under  the  name  of  "sympathetic  neurosis,"     It  is  particularly  dis- 
tinguished by  the  intensity  of  the  photophobia  and  lachrymation,  these  symp- 
toms being  often  so  severe  as  to  cause  a  violent  spasm  of  the  lids,  and  directly 
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17  attempt  is  made  to  open  the  eye,  a  stream  of  scalding  tears  pours  over 

tt  cheek.     There  is,  however,  no  impair nieut  of  sight,  although  from  its 

I^TCftt  irritahility  the  eye  is  quite  unfit  for  use,     Dunders  considers  that  this 

^^«tirofiia  never  passea  over  into  sympatheiic  intianimatioD,  and  yields  in  a 

^pery  rapid  and  marked  manner  to  the  removal  of  the  injured  eye!    Whether 

f»T  not  caaea  of  sympathetic  irritation  are  to  be  regarded  in  the  light  of  a 

premonitory  stage  of  sympathetic  inflammation,  or  whether  they  are  to  be 

lo-jketl  u|>on  as  completely  differing  from  it  in  character,  and  as  never  liable 

Xc  paa»  over  into  it,  is  at  present,  I  think,  an  open  question.     Whilst,  on  the 

one  hand,  it  must  be  admitted  that  we  occasionally  meet  with  instances  in 

which  a  state  of  great  irritability  has  existed  for  a  loug  time  without  setting 

op  lympathetic  inflammation,  yet,  on  the  other,  it  muat  also  be  conceded  that 

the  ttttaek  of  inflammation  is  often  ^hown  to  have  been  clearly  preceded  by 

iviriptoma  of  irritation.    Although  this  question  is  one  of  uiiien  interest  and 

kiKjrtance  in  the  study  of  the  true  nature  of  sympathetic  inflammation,  it 

lis lortuiiately  but  of  little  consequence  in  the  treatment;  for  I  think  there 

mn  be  no  doubt  that  the  proper  mode  of  dealing  with  a  case  in  which  marked 

^        iitent  symptoms  of  eympathetic  irritability  appear,  ia  the  immetliate 

fof  the  injured  eye,  more  especially  if  hs  sight  ia  lost  or  very  much 

^MJured.     Indeed,  it  would  be  incurring  unnecessary  risk  to  neglect  doing 

»,  on  the  ffupposition  that  the  sUte  of  irritation  would  never  pass  over  into 

I  mation. 

trido-ctfclUi^  is  characterized  by  all  the  symptoms  of  a  severe 

ifjtra-oculnr  inflammation.     The  eyelids  are  somewhat  red  and  swollen,  and 

rl:  r-     ir   more  or  less   photophobia,   lachrymation,  and  ciliary  neuralgia. 

%  however,  there  is  not  the  slightest  pain,  so  that  even  in  children 
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no  complaint,  and  this  invests  the  dij*eai?e  with  a  peculiarly  danger- 

Mfifaanuiier,  as  it  is  very  apt  to  be  long  unnoticed  by  the  parents.     The 

region  h  generally  sensitive  to  the  touch,  and  often  acutely  so.    Soon 

kppear  Bome  circumcorneal  vascularity  and  cbemosis,  the  iris  becomes 

klorv^.  and  of  a  yellowish-red  tint,  the  aqueous  humor  h  clouded,  and 

anterior  chamber  perhaps  diminished  in  depth.    There  is  a  rapid  e  Mis  ion 

lyniph  at  the  edge  of  the  pupil,  soon  leading  to  its  complete  exclusion 

*ig,  1H6];  indeed,  the  action  of  atropine  exerts  but  little  influence  upon 

u  pupil.     The  exudation  is  not,  however,  confined  to  the  pupillary  edge, 

tt  extends  to  the  posterior  surface  of  the  iris  and  the  ciliary  processes.    Tlie 

ins  becomes  Erndy  glued  down  to  the  capsule  of  the  lens,  and^  as  the  disease 

Mdvances,  these  exudBtions  assume  a  very  dense,  firm,  and  organixed  char- 

HMer*     Lymph  is  also  effused  upon  the  surface  and  into  the  i3troma  of  the 

vnBp  often  to  such  an  extent  that  the  latter  appears  soaked  In  it.     The  pupil 
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id  either  covered  by  a  film  of  €xa«iatinn»  or  may  be  completely  occluded  by 
a  dense  yellow  nodule.  On  account  of  the  iufiararaatory  swelling  of  the 
ciliary  body,  this  region  is  very  sensitive  to  the  tonch,  antl  the  circulation  oi 
the  iris  is  greatly  impeded,  and  the  venous  efllux  obstructed;  heoce  we  sooa 
notice  the  appearance  of  large  tortuous  veins  upon  the  iris.  Its  structure 
fioon  becomes  degenerated  and  changed  into  a  firm,  tense,  fibrijlar  tissue, 
which  cannot  be  caught  up  in  a  fold  by  tiie  iridectomy  forceps,  but  is  so 
friable  and  rotten  that  it  tears  and  breaks  dt>wn  under  their  grasp.  Hen 
if  an  iridect^miy  is  attempted,  we  shtiW  only  succeed  in  tearing  away  a  email 
portion  of  the  iris,  and  priibably  set  up  frefih  inflammation,  which  will  lead 
to  a  rapid  increase  in  the  density  and  extent  of  the  exutlHtion-maases-  If 
the  pupil  and  refracting  media  are  sufficiently  clear  to  permit  o(  the  use  of 
the  ophthalmoscope,  we  may  notice  opacities  in  the  vitreous  humor,  and  in- 
flammatory changes  in  the  choroid  and  retina.  Or  there  may  be  dense  maasee 
of  exudation  in  the  anterior  portion  of  the  vitreous  humor,  giving  rise  to  a 
peculiar  yellow,  lustrous  reflex.  At  a  later  stage  of  the  disease,  when  the 
morbid  products  have  become  more  consolidated,  the  periphery  of  the  iri^  is 
often  drawn  back,  which  is  due  to  a  direct  retraction  caused  by  the  adhesion 
of  it«  posterior  surface  to  the  ciliary  processes  (Von  Graefe*),  Whereas,  on 
account  of  the  increase  in  the  exudation  behind  the  iris,  the  latter,  and  with 
it  the  lens,  is  moved  forward,  so  that  the  more  central  portion  of  the  iria  and 
the  pupil  are  approached  nearer  the  cornea,  and  the  anterior  chamber  nar- 
rowed, whilst  the  periphery  of  the  iris  may  be  drawn  back  towards  the  ciliary 
body.  In  other  cases,  fluid  is  effused  behind  the  iris,  and  the  latter  becomes 
bulged  out  into  little  protuberances.  The  attack  is  often  so  insidious  and 
painless,  that  the  patient  pays  but  little  heed  to  the  first  stage  of  the  inflam* 
raation,  thinking  perhaps  that  he  has  only  caught  a  slight  "  cold  "  in  the  eye; 
and  it  is  not  till  the  sight  becomes  materially  affected,  that  he  is  frightened 
and  seeks  medical  ai<i.  In  children  especially  (from  their  taking  but  little 
heed  of  the  impairment  of  sight  and  from  the  absence  of  pain)  the  disease 
is  sometimes  allowed  to  proceed  very  fur  indeed  before  much  attention  is  paid 
to  it  by  the  parents.  But  although  the  spontaneous  pain  is  often  absent,  w© 
find  that  the  region  of  the  ciliary  body  is  geuenilly  very  sensitive  to  tbo 
touch,  and  sometimes,  as  has  been  pointed  out  by  Bowman  and  Von  Graefe,. 
at  a  spot  corresponding  symmetricalty  to  the  point  at  which  the  other  eye 
has  been  injurea,  or  where  it  still  remains  tender  to  the  touch. 

The  tension  of  the  eye  varia*  considerably  ;  at  first,  it  is  generally  more  or' 
lees  increased,  but  then  it  graiUmlly  dimiuinhes  until  the  eye  becomes  quite 
fiofl,  being  still,  however,  liable  to  considerable  fluctuation  in  consistence. 
It  is,  moreover,  a  fact  of  great  practical  importance,  that,  if  such  eyes  are 
lefl  alone,  and  the  acme  of  the  inflanimntory  process  is  allowed  to  subside, 
and  the  eye  to  become  quiet,  gradually  and  slowly  its  oondition  often  begin 
to  improve.  The  tension  becomes  better,  and  gradually  augments  until  it 
may  even  reach  the  normal  standard ;  the  tissue  of  the  iris  improves  greatly 
in  appearance,  lose^  its  dirty-yellow  hue,  and  jissuines  a  fresher  and  more 
normal  tint  [It  is  probable  tlmt  pure  sympathetic  plastic  irido-cyclitie  is 
rare,  and  that  the  choroid  is  involved  in  the  inflammatory  process,  if  not 
throughout  its  whole  cxt<?nt,  at  least  in  its  anterior  portions;  though  the 
most  destructive  changes  are  found  in  the  ciliary  body*  From  statistics  of 
one  hundred  and  ten  cases  compiled  by  Alt,  pure  irido-cyclitis  was  found  in 
only  four  cases,  or  only  three  and  three-f|uarter8  per  cent.  (See  "Archives 
of  Ophthalmology,"  v.  parts  3  and  4) — B.] 

.  »  ^'A.  f.  O.,"  xii.  2,  161. 
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(hf  *umpathetic  iero\i$  iritis  we  find  that  the  symptoms  are  very  (Hfferent, 
id  t'lijoely  resemble  those  of  serous  iritis,  or  serous  irido-cyclitis.     Together 
n  eertam  degree  of  ciliary  iujectiou,  we  notice  thut  the  iris  is  somewhnt 
>h)red,  the  pupil  perhaps  dilated,  the  nqueouij  hynior  ttiiutly  clouded, 
ilie  pieterior  surface  of  the  eornea  dulled  by  iiinunierahle,  .snuill,  i>iiiirti' 
form  opacities,  which  are  perhaps  arranged   in    tlie  form    of  a    pyramid^ 
^  ifs  base  downwards.     The  depth  oi'  the  anterior  ehaniber  may  be 

i  L     If  the  inflamniati<m  has  extended  to  the  ciliary  body,  this  is 

aifniMltve  to  the  touch,  and  the  vitreous  huinnr  \^  likewise  clouded,  more 
specially  if  there  is  als<)  choroiditis.  The  intra-ocular  tension  is  often 
*iijrn>eJited.     This  form  i«  much  less  coriiinoji,  and  much  less  dangerous  than 

I^mpnthetic  irido-cyclitis,  but  it  may  pas.^  over  into  the  latter. 
According  to  Mooren/  the  cases  in  which  the  sympathetic  iutl animation 
fiomtnetices  io  the  iris  aiiord  a  more  favorable  prognosis  than  if  it  starts  from 
fitfi  choroid,  the  worst  form  being  where  it  begina  in  the  ciliary  body. 
Von  Oraefe*  describes  another  and  very  rare  form  of  sympathetic  inflam- 
omtion,  under  the  name  of  *^  gyntpatJietic  ckoroido-retinitls,*'  and  narrates  two 
4Sfte«A»  illustrative  of  the  symptoms  presented  by  it.  In  one  of  tht^e,  the 
p  jMUienl  had  a  dislocated  chalky  lens  lying  in  the  anterior  chamber  of  a 
ly  blind,  and  somewhat  atrophied  left  eye.  The  lens  was  removed 
facility  by  Von  Graefe,  but  the  uperatiou  wiis  accompanied  by  a 
lerable  loes  of  tluid,  yellow  \^treous  humor.  The  eye  remained  irrl- 
'table,  red,  and  very  sensitive  to  the  touch  for  several  weeks,  and  there  were, 
moreover,  symptoms  of  plastic  cyclitis.  Six  weeks  after  the  operation,  when 
these  aymptoms  had  somewhat  subsided,  sensibility  to  the  touch  still  remained ; 
mt  the  sight  of  the  right  eye,  which  had  hitherto  been  perfectly  good,  began 
iddcnly  to  be  impaired,  this  being  unaccompanied  by  any  pain.  The 
juity  of  vision  had  already  on  the  second  day  afler  the  attack  sunk  to 
me-Htlh»  and  there  was  considerable  torpor  of  the  retina,  with  indistinctness 
;of  eccentric  vision  in  the  whole  of  the  temjHjral  half  of  the  visual  field, 
^ith  the  ophthalmoscope,  the  retinal  veins  were  seen  to  be  very  tortuous 
diiated,  more  especially  on  the  inner  side.  The  retina  also  showed  a 
ito  and  difluse  cloudiness,  which  not  only  veiled  the  chonudal  ring  of 
►ptic  nerve,  but  extended  to  certain  portions  of  the  retina,  especially 
the  course  of  some  of  the  larger  retinal  vessels.  Slight  symptoms  of 
8<x»n  supervened,  and  very  delicate  punctiform  opacities  were  observed 
the  membrane  of  Descemet.  The  power  of  accommodation  was  almost 
►mpletely  paralyzed.  These  symptoms  gradually  subsided,  and  the  sight 
le  finally  quite  restored.  Whether  this  favorable  result  was  chiefly 
to  the  remedial  measures  employed  (local  depletion,  bichloride  of 
mercury,  and  afterwards  iodide  of  potassium),  or  to  the  extinction  of  the 
libility  of  the  left  eye  to  the  touch,  was  uncertain.  Von  Graefe  himself 
lyii  the  greater  stress  Ufxm  the  last  fact.  The  morbid  appeuraucejs  of  the 
itiua  diaappeare<l  less  rapidly  than  the  functional  disturbances,  and  then 
\ere  M?t*re  noticed  patches  of  clioroiditls.  [Probably  a  still  rarer  form  of 
tympatbetic  inflammation  is  pure  and  simple  neuro-retinitis.  Inflammatiun 
|c»f  the  nerve  and  retina  no  doubt  very  often  exists  in  cases  of  sympathetic  iu- 
f'flftmmatiou,  but  it  is  concealed  by  ilie  products  of  irido-cyclitis  or  choroiditis. 
In  a  report  of  seven  cases  of  synifiatlietic  neuro-retinitis  by  Alt,  irid^i-cho- 
^iditis  existed  in  six.  In  five  of  the  cases  complete  recovery  occurred,  and 
two  the  second  eve  was  lost.     lu  the  tabulated  statistics  of  one  hundred 


'  TuU  Hooron's  very  intereflting  and  vahmhle  work, 
rtoniup^n,'*  p.  82,     Bfrlin,  Hir^-hwold,  1869. 
••'Archiv  tO./'xiL  2,  17L 


Ueber  Sympathische  GcsiobtB- 


336 


SYMPATHETIC  OPnTHALMIA, 


I 


I 


and  ten  cas^  by  Alt,  before  referred  to  (1.  c.  p.  473),  simple  neuro-retinitiB 
occurred  in  five  eyes,  or  four  and  one-half  per  cent.,  and  in  these  five  cfiaee,S 
in  the  eyes  enucleated,  the  uveal  tract  was  affected  in  all,  and  the  opticf 
nerve  and  retina  in  three  eases.  The  percentage  of  aflections  of  the  optic 
nerve  and  retina  coincident  with  sympathetic  irido-choroiditis  is  very  large, 
Alt  having  found  it  to  reach  seventy-nine  per  cent.  This  is  certainly  worthy 
of  consideration,  as  is  also  the  fact  that  in  the  five  cases  of  pure  neuro- 
retinitis  the  retina  was  detached  in  three. 

Of  late  years,  mention  has  been  occfisioualty  made  of  stpnpatketic  inflame 
7natwn  affecting  the  cornea,  or  sympathetic  keratitiH.  There  are,  however, 
as  yet  no  sufficient  facts,  not  enough  actual  observations  to  substantiate  lhi« 
statement.  A  case  is  reported  by  Maats,  from  the  Utrecht  clinic,  in  which 
the  so-called  sympathetic  corneal  trouble  was  the  appearance  of  phlyctenulse 
on  one  cornea  ten  months  atler  an  injury  to  the  other  eye.  Another  case  is 
reported  by  Pagenstecher,  in  which  there  was  an  obstiuate  superficial  keratitis 
in  one  eye,  after  removal  of  a  corneal  staphyloma  in  the  other  eye.  Both 
eaaes  are  referred  to  by  Alt  (1.  c.  p.  458). — B.] 

The  causes  of  sympathetic  inflammatimi  are  to  be  sought  in  those  lesions 
which  may  set  up  a  plastic  inflammation  of  the  ciliary  body.  1,  Amongst 
the  most  frequent  causes  are  injuries  to  the  eye,  such  as  punctured  and 
incised  wounds,  more  especially  in  the  region  of  the  ciliary  body.  If  such 
wounds  are  extensive,  the  lens  has  generally  escaped,  accompanied  perhap* 
by  considerable  loss  of  vitreous  and  extensive  intra-ocular  hemorrhage- 
Small  incised  wounds  of  the  ciliary  region,  or  situated  partly  in  the  latter 
and  partly  in  the  cornea,  are  not  necessarily  of  so  dangerous  a  character, 
more  especially  if  they  have  only  penetrated  the  coats  of  the  eye,  without 
injury  of  the  lens  or  \'itreous  humor.  In  such  cases,  no  time  should  be  lost 
in  bringing  the  lips  of  the  little  wound  together  with  a  suture.  [It  usually 
suffices  to  bring  the  lii>s  of  the  conjunctival  wound  together,  without  passing 
the  suture  into  or  through  the  sclera, — B,]  Union  by  the  first  intention 
will  take  place,  and  many  an  eye  will  thus  be  saved^  which  might  otherwise 
have  not  only  been  itself  lost  from  choroiditis,  but  might  have  also  proved  a 
source  of  danger  to  the  other  eye.  In  wounds  which  implicate  the  cornea 
alone,  there  is  generally  not  so  much  danger  of  sympathetic  inflamroatioD ; 
although,  if  they  are  accompanied  by  a  considerable  prolajjse  of  the  iris,  and 
this  is  situated  near  the  periphery,  it  may,  by  dragging  upon  and  irritating 
the  ciliary  procc^sses,  act  up  sympathetic  inflammation.  But  when  there  haa 
been  a  peoetratinff  wound  of  the  cornea  (such  as  may  be  produced  by  a  pair 
of  scissors  K,  and  the  iris  and  lens  have  been  also  injured,  there  is  always 
some  risk.  The  disease  may,  moreover,  be  likewise  produced  by  severe  con- 
tusions of  the  eye. 

2.  Foreign  bodies  lodged  within  the  eye,  are  a  most  frequent  cause. 
Amongst  these  we  must  especially  enumerate  portions  of  gun-cap  or  of  metal, 
and  splinters  of  glass  or  stone.  They  prove  a  source  of  constant  irritation 
to  the  eye,  more  especially  if  they  are  considerable  in  size,  and  differ  in  their 
chemical  constituents  from  the  structures  in  which  they  are  embedded. 
Inflamuiatiou  of  the  iris  and  choroid  supervenes,  and  the  eye  may  become 
gradually  atrophied,  shrinking  down  to  a  small  shrivelled  stump.  But  even 
then,  all  danger  to  the  other  eye,  if  this  has  hithertxi  escaped,  is  by  no  means 
passed,  for  such  stumps  are  a  source  of  constant  risk,  as  long  as  they  remain 
painful  to  the  touchy  and  show  signs  of  irritability.  Years  may  elapse  after 
the  injury,  and  the  patient  have  long  sincse  forgotten  his  surgeon's  admoni- 
tion as  to  the  danger  to  the  other  eye,  when  suddenly  the  latter  beconiea 
sympathetically  iniiamed,  and,  in  spite  of  all  our  efiorts,  perhaps  destroyed. 
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[The  erplanatioQ  of  an  outbreak  of  sympathetic  trouble  io  an  ere,  occurring 

maiiy  yearn  after  an  injury  to  the  other  eye,  is  no  doubt  to  be  found  in  a 

change  of  jKieitionof  chalky  or  ossified  exudations  which  have  irritated  parts 

of  the  uveal  tract  hitherto  undisturbed  ami  poasibly  normal     This  may  be 

oiied  by  a  fall  or  a  blow  on  the  head,  even  without  direct  injury  of  the 

eye.     Or  even  without  this  injury  by  coutre^coup,  a  slight  hernor- 

rhage  froin  some  atrophic  vessel  may  light  up  a  fresh  cvclitis  and  lead  to 

STDipathetic   irritation.— B.]     The  longest  time  which  I  have  known   to 

elapse  between  the  injury  of  one  eye  and  sympathetic  inflammation  in  the 

other  is  twenty^six  years»  which  occurred  in  the  following  c:use  •}     J,  K,,  i»t, 

42,  an  ironfounder,  came  under  my  care  at  the  Royal  London  Ophthalmic 

Hoepital,  on  March  2,  1869.     He  had  lost  the  left  eye  twenty-six  years  ago 

trough  an  injury  from  a  piece  of  metal ;  the  globe  had  shrunk  to  one-quarter 

Dormal  size,  and  was  very  paintbl  on  pressure.    The  right  eve  remained 

_      ly  well  after  the  accident  until  1860,  when  it  was  attacked  with  iritis, 

r  which  an  iridectomy  was  performed  at  that  time;  it  being,  however, 

deemed  unadvisable  to  do  anything  to  the  left  eye.     Since  the  iridectomy  in 

I860,  he  bad  been  able  to  follow  his  occupation  up  to  Christmas,  1868,  when 

this  eve  again  became  inflamed,  and  its  sight  failed  more  and  rawe.     On 

lf»rch  2,  1869,  it  presented  the  following  symptoms;     The  eye-tension  is 

normal,  the  field  of  vision  complete,  but  the  sight  so  much  impaired  that  he 

cannot  decipher  letters  of  Jager  twenty,  but  only  see  their  black  outline. 

The  ct>rDea  is  somewhat  hazy,  the  iris  inflamed,  the  pupil  clouded,  and  with 

*  e  ophthalmoscope  hardly  any  reflex  can  be  obtained  from  the  fundus.    No 

being  experienced  from  the  application  of  atropine  and  w^arm  fomenta- 

I  urgently  ad  viBed  the  removal  of  the  left  eyeball,  to  which  the  patient 

tied  on  March  19.    A  piece  of  raetal  was  Jbund  in  it,  firmly  embedded 

in  a  inaa&  of  exudation  matter  (on  the  inner  side  of  the  sclerotic),  in  the 

centre  of  a  firm  filirous  cord,  which  appeared  to  be  the  shrunken  and  dia- 

ij.     Qi^ganized  retina.    March  23:  The  right  eye  has  improved  so  much  since  the 

■^■fapation  of  the  other,  four  days  ago^  that  the  patient  is  now  aide  to  read 

^^^^Bp  of  Jager  sixteen.    The  inflammatory  symptoms  have  greatly  tjubsided ; 

the  cornea  and   pupil  are  clearer;  there  is  still,  however,  but  little  reflfX 

I      from  the  fundus.     March  30 :    He  now  reads  words  of  Jager  ten.     The 

^B refracting  media  are  much  clearer  and  the  outline  of  the  optic  disk  can  be 

^1  indistinctly  seen  with  the  ophthalmoscope-     The  patient  ceased  to  attend 

^■the  hospital  after  this  date,  and  returned  to  Yorkshire.    He  writes,  however, 

^^  in  the  middle  of  October,  that  the  right  eye  is  strung  and  well,  and  its  sight 

80  much  improved,  that  he  is  able  to  f<)llow  his  employment  (superintendent 

of  an  iron  forge).     Mr.  Lawsou,  in  his  valuable  work,''  also  narrates"  two 

interesting  cases  in  which  sympathetic  mischief  did  not  occur  for  many  years 

after  an  injury  from  a  foreign  bwiy. 

3r  Sympathetic  inflammation  may  also  be  caused  by  internal  inflamma- 
tiona  of  the  eye,  more  especially  if  they  are  accompanied  by  hemorrhagic 
effiiwons,  either  considerable  in  quantity,  or  of  frequent  recurrence,  together 
with  rapid  fluctuations  in  the  iutra-ocular  tension.  Also  if  a  bony  deposit 
in  the  choroid  has  occurred,  and  the  eye  remains  irritable  to  the  touch. 
Indeed  the  continuance  of  sensibility  in  the  region  of  the  ciliary  body  in 
mn  of  irido-choroiditia,  or  in  eyes  which  have  undergone  atrophy  after 
internal  inflammation,  is  one  of  the  most  dangerous  symptoms,  as  such  eyes 

'  •'  Laacct,"  December  18,  18fi9. 

'  "  Injuries  of  the  Eye,  Orbit,  and  Eyelid*,"  by  George  Liiwijon,  1867,  8vo.  pp*  405* 

•  Idem,  pp.  321^28. 
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are  extremely  prone  to  set  up  sympathetic  inflammation.  The  latter  ma: 
also  ariise  in  cases  of  spontiiiRous  ilelachmenfc  of  the  retina;  dislocation 
reciiuation  of  the  lens;  intra-ociiliir  tumors,  if  pecondnry  irido-cyclitis  supei 
vcnes;  intra-ocular  cysticerci ;  also  in  prolapse  of  the  iris  mussing  greivt  trn< 
tion  on  the  ciliary  body,  and  consei|Uently  irritation  of  the  eilian"  nerv 
Hence  some  surgeons  never  perform  iridodesis,  for  fear  of  setting  up  cyciil 
and  thus  perhaps  inducing  sympathetic  inllammation.  If  any  of  th< 
causes  set  up  plastic  cyclitis,  they  may  give  rise  to  sympathetic  iuflamnti 
tion.'  Indeed,  Mooren  goes  so  far  as  to  believe  "that  every  inflammation  i 
the  course  of  the  uveal  tract,  quite  apart  from  the  primary  cause  of  i 
origin^  is  capable  of  settiog  up  sympathetic  disturbances  if  it  manifesta  itsel 
as  a  cvclitis  from  the  outset,  or  as  soon  as  it,  in  the  course  of  time,  assume 
this  cliaracter/*'  [It  is  necessary  here  to  indicate  the  importance  of  reooj 
nizing  the  influence  of  traction  upon  the  ciliary  regiou  in  producing  irnti 
tion.  This  may  come  from  prolapse  and  encapsulation  of  the  iris  or  ciliap 
processes  in  a  wound ;  or  from  a  contracting  cicatrix  in  the  ciliary  regioa 
or  from  contracting  inffammatory  exudations  behind  the  iris  and  on  tb 
ciliary  processes,  which  exert  a  very  dangerous  traction  on  the  ciliar 
nerves.  This  traction  may  go  so  far  as  to  cjiuse  detachment  of  the  cil' 
body  from  the  sclera.  Of  course,  the  more  ciliary  nerves  are  involved 
the  process,  the  greater  are  the  chances  of  irritation. — B.] 

It  is  a  very  interesting  and  important  fact  that  Iwanoff,*  Hirschberg,*  et<s 
found,  on  examination  of  some  eyes  which  had  been  excised  for  setting  u 
Bympathetic  inflammation,  that  the  ciliary  body  had  not  only  undergoD 
inflammation,  hut  had  become  detached  from  the  sclerotic,  thus  eausin 
great  stretching  and  irritation  of  the  ciliary  nerves,  and  forming  the  start! 
point  of  the  sympathetic  aflection  of  the  other  eye. 

Mooren*  also  mentions  a  very  interesting  case  in  which  the  sympatheti 
inflammation  was  apparently  produced  by  the  contusion  of  the  optic  nerv 
in  dividing  it  "with  the  scissors  in  excision  of  the  eye. 

It  was  formerly  generally  supptised  that  sympathetic  inflammation 
propagated  from  the  injured  eve  to  its  fellow  through  the  optic  nerves  b 
way  of  the  optic  commissure.  But  this  view  has  been  long  abandoned 
untenable,  for  cases  of  symputhetic  inflammation  have  occurred  in  eyea 
which  the  optic  nerves  were  not  only  completely  atrophied,  but  had  ev 
undergone  extensive  chalky  degeneration.  It  is  now  generally  held  that  tb 
sympathy  is  propagated  by  the  ciliary  nerves,  and  this  view  certainly  receiv 
the  strongest  support  from  many  clinical  facts.  Thus  we  not  unfrequentl 
meet  with  cases,  as  has  been  ei^pecially  pointed  out  by  Bowman  and  Vol 
Graefe,  in  which  the  starting-point  of  the  sympathetic  irritation  or  inflam 
matioD  in  the  second  eye  occurs  at  a  spot  of  the  ciliary  region  which  con 

rnda  symmetrically  to  that  at  which  the  injured  eye  was  hurt,  or  at  whi 
ciliary  region  still  retains  its  sensibility  to  the  touch.  Moreover,  as  Vi 
Graefe  strongly  insists,  the  danger  of  the  sympathetic  inflammation  shoul 
never  be  considered  as  passed,  as  long  as  the  ciliary  region  of  the  injure 
eye,  or  its  stump,  remains  sensitive  to  the  touch,  more  especially  if  it 
accompanied  by  diminished  tension,  for  it  is  then  a  symptom  of  plaati 
cyclitia, 

'  Vid0  also  Dr.  Laqoeur's  brochure  on  "'Lea  AUections  Bympalhiques  de  I'CEil^ 
Baillidre  et  Fils.  Pnris,  1^60. 

*  Op  cit.,  p.  68.  '  Mooren '8  '^Sympathisclie  Geaichtadrunpen,"  p.  161 

*  **  Kl.  Monatebl.,"  Oct.  1869,  p.  297. 

*  '<  Oplithtilinitttriftche  Beobachtungen,"  p.  160, 
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T  knowledge  of  the  nature  and  etiology  of  sympathetic  inflammation 
if  late  yeare  become  more  minute  ami  eatisf'actory  through  the  labors 
of  Meyer,  Alt>  De  Wecker*  and  others,  but  especially  through  the  raaeterly 
monograph  of  Mauthner,  entitled  '*Die  liSynipathbcheo  Augenleiden/*^  The 
markecl  characteristic  of  sympathetic  irido-cych>choroiditi8  is  the  tendency 
to  the  rapid  development  of  thick  membranous  exudations  upon  the  posterior 
iurfaee  of  the  iris  and  the  ciliary  processeSj  which  rapidly  become  organized 
and  form  dense  and  broad  adhesions  of  the  iris  and  ciliary  processes  to  the 
lens-cap&ule.  Complete  posterior  synechine  devehtp  very  rapidly  after  the 
outbreak  of  the  disease,  and  the  iris  bulges  at  itj*  pt^riphery  towards  the 
cornea,  while  the  pupillary  margin  seems  retracted.  After  a  short  period 
the  lens,  pushed  forward  again,  becomes  adherent  more  or  less  completely 
to  the  iris,  and,  these  being  pushed  forwards  towards  the  cornea,  the 
anterior  chamber  is  really  shallowest  at  its  centre,  while  the  peripheral 
piarta,  owing  to  the  retraction  of  the  iatiammatory  exudation  upon  the  ciliary 
BTOoeesee,  are  deeper.  The  pupil  is  UBually  completely  blocked  by  an  exu- 
oatioii.  At  this  stage  of  the  process  the  tension,  which  at  first  was  raised, 
is  very  mtjch  dtrainished,  and  the  disease  may  end  in  two  ways.  Either 
progressive  phthisis  bulbi,  secondary  cataract  with  cretaceous  deposits  in  the 
lens  and  capsule,  and  even  ossification  of  the  choroid  may  ensue  ;  or  a  con- 
dition of  complete  quiescence  with  even  some  slight  improvement  in  vision, 
through  gaping  of  the  pupillary  membrane,  may  result.  This  latter  termi- 
nation is,  however,  uncommon,  and  may  even  be  succeeded  by  total  loss  of 
eight.  One  fact,  which  i*hoijld  !>e  remembered,  is  that  a  serous  cyclitis  of 
idiopathic  origin  accompanying  a  glaucomatous  process  with  development 
of  a  ciliarv  staphyloma^  scarcely  ever  leads  to  sympathetic  irritation  ;  owing, 
as  De  Wrecker  thiiiks,  to  dt^struction  of  the  ciliary  nerves  by  pressure, 
('*Graefe  und  Saemisch  s  Hdb,  fler  Angenheilk.,"  iv,  pp,  520-530.) 

As  regards  the  method  of  propagation  of  irritation  fr(jm  the  injured  eye 

to  the  sound  eye,  until  recently  there  was  no  manner  of  doubt  that  this  is 

done  through  the  medium  of  the  ciliary  nerves.     Many  examinations  have 

been  made  by  numerous  observers  of  eyes  enucleated  for  sympathetic  irrita* 

tion  or  inflammation  in  the  fellow  eye^  in  which  the  ciliary  nerves  have 

ihown  signs  of  inflammation.     They  have  been  found  torn  and  compressed ; 

they  have  been  found  embedded  in  the  traumatic  cicatrix;  they  have  been 

found  inflame^l,  atrophied,  and  the  seat  of  fatty  degeneration  ;  Schwann's 

eheath  has  been  found  thickened  for  a  long  distance  from  the  seat  of  injury 

(Alt,  1.  c.  p.  471).      These  changes  are,  however,  by  no  means  always  met 

with^  for  in  Alt*s  statistics  of  one  hundred  and  ten  ciu^es,  altenitions  of  the 

dliary  nerves  were  found  in  but  sixteen  and  two-thirds  per  cent.     The  old 

fiew  that  the  optic  nerve  was  the  channel  of  propagation  has  been  again 

advanced  and  defended  by  Alt,  as  more  probable  than  that  by  the  ciliary 

nerves;  but  for  this  idea  to   become  a  working  hypothesis,  wc  must  have 

more  observations.     His  modified  statement,  that  the  entire  nervous  appa- 

ifttus  of  the  eye  takes  part  in  the  transmission  of  the  irritation,  may  per- 

hapji  be  accepted  until  our  knowledge  becomes  more  satisfactory. 

This  question  of  tlie  nerve  transmission  of  sympathetic  inflammation  is 
one  of  profound  interest.  Many  curious  phenomena  have  been  noticed  in 
cues  of  injury  of  the  ciliary  region,  with  or  without  the  presence  of  a 
Ibneign  body.  Obstinate  peri-urbital  pains^  shooting  upward  along  the 
oottree  and  distribution  of  the  supra-orbital  nerve,  are  not  uncommonly  ob- 


'  '«VoitnM>go    aus    dem    GesumtEjcluete  d*?r    Augenlioilkimde,"  von    Dr.    Ludwig 
Miulhner,  18?8-1B81,  8vo,  »,  COO  (Erst,  und  Zweit.  Ht'ft). 
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served  even  in  pronounced  phthisis  bulbi.     In  this  latter  class  of  cases  the 
shrunken  eyebnll  la  usually  very  sensitive,  thouf^h  this  is  not  always  so.    The 
circym-orbitai  pain  on  the  injured  eide  may  be  accompanied  by  the  same  J 
pain  (»u  the  other  side,  which  of  course  is  a  prodromal  sympt^»m.  I 

Mooreu  luakes  a  strong  plea  for  the  possibility,  and  in  many  cased  the 
probability,  that  the  optic  nerve  is  the  seat  of  the  lesion,  and  that  the  dis- 
ease is  propagated  to  the  fellow  eye  alon^jf  the  course  of  the  optic  D«?rve 
fibres.  (See  *' Klin.  MonatahL  tur  Angenheilk.,"  August^  1881.")  Leber  ha* 
considered  the  subject  of  an  intectSous  origin  of  sympathetic  inflammation. 
In  four  eyes  enucleated  i'or  sympathetic  trouble,  he  found  pronounced  hyper- 
plasia of  the  intervaginal  connective  tissue  of  the  optic  nerve,  with  prolifera- 
tion of  the  endothelium.  He  refei-s  to  the  fact  that  acute  panophthalmitia 
is  not  usually  productive  of  sympathetic  inflammation,  because  the  infiam- 
matory  seeds  are  parti}'  gotten  rid  of  by  purulent  perforation  of  the  eyeball, 
and  i)artly  destroyed  or  rendered  inert  by  the  enormous  development  of  pug. 
In  his  experieuce,  the  outbreak  of  a  sympathetic  inflammation  is  not  pre- 
ceded by  any  marked  irritability  uf  the  ciliary  nerves,  anti  sensitiveness  of 
the  ciliary  region  he  does  not  regurd  ae  sutficient  proof  of  this  irritability. 
One  difficulty  in  the  way  of  accepting  thiiS  propagation  theory  is  that  the 
fl^rst  manifestation  of  the  inflammatory  process  in  the  second  eye  appears 
always  in  the  uveal  tract,  whereas  we  should  expect  an  iutlammation  of  the 
optic  papilla,  Leber  thinks  that  the  latter  may  always  be  present  without 
being  distinctly  seen,  owing  to  the  sinister  character  of  the  inflammatory 
process  and  the  turbidity  of  the  vitreouis  humor.  He  thinks  it  both  possible 
and  probaWe  that  sympathetic  iritia  is  an  inflammation  that  has  extended 
from  the  4>ptic  nerve  sheath  to  the  eye,  (See  "  Archiv  flir  Ophthalmologic," 
xxvii,  1.) 

The  discussion  on  sympathetic  ophthalmia,  before  the  International  Medi- 
ciil  Congre^,  in  London,  in  1881,  led  to  the  Ibl lowing  formal  statement  of 
belief:  Sympathetic  inflammation,  which  should  be  carefully  distinguished 
from  sympathetic  neurosis,  never  occurs  before  a  characteristic  process  has 
developed  itself  in  the  eye  first  injured,  the  principal  symptoms  of  which 
are — L  Dilatation  of  the  posterior  lymphatic  spaces,  with  closure  of  the 
anterior  ]ymphatics  of  the  globe,  1.  An  infective  plastic  inflammation  of  the 
uveal  tissue.  The  iris  becomes  iuOltrated  and  covered  by  solid  exudations; 
the  anterior  chamber  is  lessened;  tlie  vitreous  humor,  and  often  aim  the 
retina,  is  drawn  forward  intu  a  fynneJ  s[iai)e;  the  ten -li^m,  diminished  at  first, 
is  always  increased  beyond  the  normal  before  the  transmitted  affection  ap- 
pears; the  pcri-choroidal  lynjph-apace  and  the  peri-neural  Iymph*sheatns 
of  the  optic  nerve  are  dilated.  In  sympathetic  disease,  the  choroid  shows 
an  impregnation  with  lymphoid  cells,  and  there  is  always  more  or  less 
neuritisv  Microphytic  organisms  are  also  found.  The  eye  secondarily 
aflTected  shows  corresponding  changes  of  nervous  tissue  and  choroid.  The 
hypothesis  that  Bympathetic  ophthalmitis  is  explained  by  the  reflex  action 
through  the  ciliary  nerves  is  devoid  of  all  convincing  proof.  Sympathetic 
ophthalmitis  is  to  be  looked  upon  as  proceeding  from  a  septic  choroiditis  of 
definite  type,  not  improbably  resulting  from  an  abnormal  continuity  between 
the  external  tissue  and  the  uvea.  The  morbid  changes  of  the  vessels,  the 
increase  of  the  lymphoid  cells,  and  the  accumulation  of  raicrophytal  organ- 
isms, are  the  guiding  signs  that  may  indicate  the  direction  in  which  the 
morbid  process  is  propagated.  The  path  of  the  transmission  is  most  probably 
through  the  lymphatic  spacer  of  the  optic  nerve, — B.] 

The  prognosis  of  sympathetic  inflammation  is  most  unfavorable,  if  the 
disease  has  once  fairly  brok^fc  out.     In  the  stage  of  sympathetic  irritation. 
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tfi^Smoval  of  the  iniured  eye  arrests  the  progress;  but  it  is  quite  different 
if  the  iaBamruHtioii  has  already  set  in,  more  especially  if  it  assumes  the 
cliftracter  of  plastic  iridocyclitis;  for  then,  eveu  the  immediate  eiiuclea- 
tioo  of  the  other  eye  generally  fails  to  have  any,  or  any  hut  a  temporary 
bc'oefii^ial  effect.  For  a  few  days  or  weeks  the  inflamraation  appears  to  be 
dimitiished,  hut  then  it  breaks  out  aeain  with  all  Its  former  severity.  The 
svrotiB  sympathetic  iritis,  being  more  oetiig^n  in  character  and  more  amenable 
to  treatment,  atfbrds  a  more  favorable  prognosis. 

Sympathetic  inflammation  is  more  prone  to  attack  youthful  individuals 
than  middle-aged  or  elderly  persons.  Its  course  also  appears  to  be  more 
rapid  in  the  young.  It  generally  occurs  within  a  few  wet^ks  of  the  injury, 
but  a  long  |)€riod,  even  many  years,  may  elapse  before  it  is  excited. 

Treatment. — With  regard  to  the  general  treatment  of  sympathetic  inflam- 
mation,  I  must  strongly  insist  upon  the  necessity  of  complete  rest  of  the 
eye  for  a  prolonged  period  and  this  is  to  be  continued  for  some  length  of 
time  after  the  eye  appears  to  have  recovered  from  the  inflammatory  attack. 
Olberwise,  there  is  the  greatest  risk  of  a  recurrence,  which  may  prove  most 
dmngerous  and  intractable.  Whilst  the  eye  remains  irritable,  the  patient 
fthiMild  be  confined  to  a  darkened  ro<:>m,  and  if  he  has  to  go  into  the  oj)enair, 
the  eye  should  either  be  protected  by  a  bandage,  or  by  a  pair  of  dark-blue 
eye-protectors,  or  the  wire  goggles.  [In  cases  of  sympathetic  inflammation 
in  which  the  chronicity  and  slowness  of  the  pro«3e88  is  marked,  and  especially 
in  children,  the  patients  cannot  be  kept  confined  to  a  dark  room.  The  treat^ 
ment  succeeds  better  if  the  patients  are  sent  out  regularly  twice  a  day  in  the 
open  air.  Very  often  a  sweat-bath  becomes  absolutely  necessary  in  these 
caMS. — B.]  In  order  to  allay  the  irritability  of  the  eye,  poppy  or  belladonna 
fomentattoDs  may  be  applied,  as  also  a  solution  of  atropine  [varying  from  two 
to  four  grains  to  the  fluidounceof  water),  which  should  be  dropped  into  the 
eye  several  limes  a  day.  At  the  very  outset  of  the  disease,  we  should  endeavor 
to  gaiOt  if  p*issible,  a  wide  dilatiition  of  the  pupil,  ami  hence  apply  it  more 
firequeDtly  and  in  a  strong  solution  ;  but,  as  has  already  been  stated  above, 
the  pupil  is  generally  very  imperfectly  acted  upon  by  atropine,  and  at  a  later 
stage  the  a^lhesions  to  the  capsule  are  so  firm  and  extensive  as  completely 
to  reftiBt  ita  action. 

The  diet  should  be  nutritious  and  generous,  more  especially  if  the  patient 
Is  feeble  and  ilbnourished.  Tonic^i  more  particularly  quinine  and  prepara- 
tiood  of  steel,  should  also  1)e  administered. 

We  have  now  to  consider,  in  the  first  place,  whether  we  are  enabled  by 
any  oj>erative  interference  to  prevent  the  occurrence  of  sympathetic  inflam- 
nmtton  ;  and,  secondly,  whether  we  can  arrest  its  progreas  when  it  has  once 
broken  out. 

With  regard  to  the  first  pointy  I  may  state  that,  as  far  as  I  ani  aware,  no 
instance  has  been  recorded  in  which  sympathetic  inflammation  ever  attacked 
an  eye  atVr  the  injured  eye  had  been  removed,  if  at  the  time  the  other  was 
adil  <\wtf*  unaffected.  [This  atiitement  is  proved  erroneous  in  the  light  of 
rt-  rvations  (see  below). — B.]     This  being  so,  there  cannot  be  the 

flli;.  Ji'ubt  as  to  the  imperative  advisability  of  the  immediate  removal 

of  an  eye  which  has  been  so  greatly  injured  tis  to  have  quite  lost  its  sight,  or 
at  all  events  to  leave  no  hoj^e  of  any  restoration  of  a  useful  degree  of  vision. 
This  is  still  more  the  case,  if  the  injury  has  been  of  a  kind  which  is  prone 
to  be  followed  by  sympathetic  irritation ;  for  we  have  no  guarantee  that 
we  shall  have  time  to  cheek  the  sympathetic  inflnmmatioo,  if  it  has  once 
broken  out,  even  by  a  speedy  removal  of  the  injured  eye.  For  although 
sympt'>m9  of  sympathetic  irritation  not  unfre«iuenily  usher  in  the  inflamma* 
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tion»  and  the  latter  may  be  prevented  by  the  excision  of  the  injured  eje  at 
thiij  premonitory  stage,  yet  this  is  not  always  the  case.  The  inflammation 
may  occur  witiiout  any  premonitory  symptoms,  and  advance  so  rapidly  that 
in  Uie  course  of  a  lew  days  the  integrity  of  the  eye  may  be  greatly,  and  pex* 
hap6  permanently,  impaired.  Thus,  a  ease  is  narrated  by  Maatis,  in  which 
within  four  days  (ana  without  any  premonitory  symptoms)  an  eye  became 
BO  afiected  by  sympathetic  irido-cyc litis,  that  there  was  nearly  a  complete 

3 
posterior  synechia,  and  the  sight  had  sunk  to  — .  In  spite  of  the  immedi- 
ate removal  of  the  injured  eye,  and  of  every  endeavor  to  improve  the  con- 
dition of  the  other  by  iridectomy,  and  subsequently  by  a  second  iridectooif 
with  removal  of  the  lens,  the  eye  became  atrophiea,  and  only  retained  per- 
ception of  light.  Such  a  case  should  warn  us  of  the  danger  of  procrastina- 
tion in  excision  of  the  blind  injureti  eye,  in  the  hope  that  there  will  always 
be  time  enough  for  this  when  symptoms  of  sympathetic  irritation  manifest 
thenoselves  or  during  the  earlies^t  stage  of  sympathetic  inflammation ;  for 
tliQ  former  may  never  occur,  and  tht'  latter  may  be  so  rapid  in  its  develop- 
m«Dt  and  course,  that  great  and  irremediable  mischief  may  be  dune  before 
we  can  enucleate  the  other  eye.  More^wer,  there  is  another  point  which 
weighs  heavily  in  the  scale  amongst  persons  whoee  livelihood  depends  upon 
their  work,  and  that  is,  the  long  time  that  is  lost  by  them  during  the  tredU- 
ment  of  the  injured  eye;  for  it  may  remain  painful  and  irritable  for  many 
months,  and  thus  render  the  patient  quite  unfit  to  use  the  sound  eye.  It 
may  be  laid  down  as  a  fundamental  rule,  that  as  long  as  the  injured  eye 
remains  painful  to  the  touch  it  is  always  a  source  of  danger,  and  may  at 
any  moment  set  up  sympathetic  inflammation.  It  should  consequently  be 
removed  it*  its  sight  is  lost,  or  greatly  and  irremediably  impaired,  this  being 
particularly  indicateii  if  a  foreign  bo*ly  remains  within  the  eye.  For  thm 
only  can  wc  insure  the  patient  against  the  dangers  of  sympathetic  in6anima> 
tion.  The  question  as  to  whether  the  injurra  eye  should  be  reninve<i  if  it 
8liU  retains  some  degree  of  vtdoD  ta,  of  course,  much  more  *V  '  nd  em- 

huTMBing.     In  deciding  upon  this  point,  we  must  be  chiefly  by  the 

nature  and  extent  of  the  injury.  Thus,  if  it  is  a  small  incised  wound  of  the 
cornea  or  sclerotic,  and  the  iris,  lens,  and  vitreous  humor  have  craped  any 
Mf«re  injury,  we  may  by  careful  and  judicious  treatment  avoid  the  danger 
of  sympathetic  intiammation,  and  ultimately,  perhaps,  restore  excellent 
viBtoii.  But  if  the  wound  is  very  extensive,  and  implicates  the  ciliary  region 
and  sclerotic ;  U  the  lens  has  been  lo^  or  is  injured,  a  considenible  amount 
of  vttreuua  has  escaped,  or  intra<ocular  hemorrhage  has  occurred ;  and  tf« 
ooiQBeaaeDtly,  the  tnjnrice  are  so  great  that  hot  very  little,  if  any,  sight  can 
possibly  be  saved,  it  is  much  better  to  remove  the  eye  at  once,  even  although 
some  degiee  of  rkion  may  still  exist.  Still  more  imperative  is  such  a  coons, 
if  tbsss  extensive  injuries  are  due  to  a  tort^i^rn  body  whicth  has  bocoiDe  lo4gQd 
tn  the  eye,  and  cannot  be  removed  by  r  although  rare  instaoees 

oocur  in  which  ^^^reign  Undies  remain  jnd  qoie^^ent  within  the 

ere,  syeh  csan  ibna,  tinlbrtimately,  the  ^rM»t  ^^cvjadoo*    I  would  espectttfy 
urie«  thi  uoussrilf  Ibr  U»e  ooefatioii  if  the  patkm  rmUm  at  a  distaaee  firan 
'^di^-al  aid*  so  iW  a  imrtM  watch  cannoi  bs  kefit  oirer  llis  ^re»  sad  Iha 
t  Brmrtr^tm  of  srsspathetie  irritatioo  or  iaAsauDalioii  be  at  obic 

alf  such  cases  is»  whether  h  is  not  bMsr  to  soslaaa  a 

thi-  tU\  nf  a  verr  rrsat  daagtr.    I,  howoyer,  Mly  feel  and 

whic£  rals  itpoB  the  sasfero  who  studl  advise 

*>.i  v>4  »w  V  *'.  '^i^v«4  »till  poflssssca  soase  si^gmv  aad  vhsi,  as  Tot,  ao 

of  sympathetie  disease  aaTO  appeafcd.    We  caa,  in  sach' 
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ktid  cmiscieptionsly  weish  the  diflereot  bearin|l  of  the  case, 
place  them  cloarly  and  tbrcibly  before  the  patient  and  his  friends,  and 
fiitvc  the  decision  in  their  hands.  I  have  entered  somewhat  at  length  upon 
this  part  of  the  subject,  because  I  feel  it  to  be  of  great  importance  to  all 
metiical  men,  and  one  uprin  which  they  shunld  hold  strong  and  decided 
views*  For  we  never  know  at  what  niuiuent  we  may  be  called  upon  to 
a  que«jtion  of  this  kind,  and  what  reproaches  we  may  not  have  to 
'ftUf^elves,  if  by  our  procrastiuati(m  and  indecision  the  second  eye  ii 
lo6t  fn>m  sympathetic  inflammation. 

We  must  now  pass  on  to  the  consideration  of  the  question,  as  to  whether 
we  have  any  power  of  checking  the  progress  of  sympathetic  inflammation  if 
it  hxLB  once  broken  out.  If  the  sight  of  the  injured  eye  is  lost,  it  should  be 
ai  oiMSe  removed,  for  even  although  thlf^  proceeding  may  not  always  stop  the 
progress  of  the  sympathetic  disease,  but  only  perhaps  arrest  it  tor  a  time,  it 
will  probably  at  least  exert  a  favorable  influence  upon  its  course,  from  the 
removal  of  the  primary  source  of  irritation.  But  it  will  be  ditlerent  if  some 
de^gree  of  sight  still  lingem  in  the  injured  eye,  more  especially  if  the  syrapa- 
thetic  inflammation  has  already  produced  extensive  injury^  for  then  it  must 
bo  borne  in  mind  that  in  some  similar  cases  the  injured  eye  eventually 
proved  of  the  most  use  to  the  patient,  he  imving  ni«>re  sight  in  it  than  in  the 
other.  It  appears  certain,  from  the  experience  of  all  uuthoriti*??*  upon  the 
subject  of  ^ympathetic  ophthalmia  (amongst  whom  I  would  especially 
enumerate  Mackenzie,  Bowman,  Critchett,  Von  Gracfe,  Lawaon,  Bonders^ 
Pageostecber ),  that  any  operative  interference  upon  the  second  eye  during 
the  progress  of  the  sympathetic  inflammation  is  not  only  not  beneficial,  but 
even  doe*  positive  harm,  in  increasing  the  inllammattiry  proliferation  of  the 
ex ndati on- masses  behind  the  iris,  and  thus  hastening  inste^id  of  arresting 
the  progress  of  the  disease.  Von  Graefe,  however,  mentions  a  case  in  which 
the  ptjrlormauce  of  an  early  iridectomy  exerted  a  beneficial  influence  upon 
the  course  of  the  inflammation.  He  employed  his  narrow^  cataract-knife, 
and  made  the  incision  very  peripheral  (just,  in  fact,  as  for  the  operation  for 
cataract),  and  thus  succeeded  in  seizing  and  excising  a  portion  of  iris.  He, 
however,  strongly  advises  that  the  iridectomy  should  be  made  as  early  as 
ible  ;  as  soon,  in  fact,  as  the  ominous  character  of  the  disease  manifesta 
slf.  But,  wdien  the  disease  has  become  fully  established,  the  pupil  and 
Iter i or  surface  of  the  iris  being  tied  down  to  the  capsule  of  the  lens  by 
irm  masses  of  exudation,  and  the  tissue  of  the  iris  shows  symptoms  of  dis- 
organization, no  operation  should  be  performed.  It  is  then  far  wiser  to  wait 
until  the  active  inflammatory  symptoms  have  subsided.  Von  Graefe  thinks 
that  we  should  wait  until  the  tenderncjss  of  the  ciliary  region  has  diminished, 
the  development  of  the  large  venous  trunks  in  the  disorganized  iris  become 
arrested  or  retrograding,  the  exudations  in  the  pupil  liave  changed  their 
yellow  color  for  a  more  bluish*gray  tint,  the  intra-oeular  tension  (which  is 
gnnerally  distinctly  diminished)  shows  no  fluctuations,  and,  finally,  until  at 
leuat  three  or  four  months  have  elajjsed  since  the  outbreak  of  the  disease. 
In  oppimtioM  to  this,  it  might  be  urged  that  if  the  disease  is  thus  allowed  to 
run  its  course  unchecked,  the  eye  might  become  so  atrophied,  and  its  func- 
tions so  mucfi  impaired,  as  to  be  beyond  all  hope  of  improvement.  But,  in 
ituch  malignant  cyiaes,  any  operative  interference  only  accelerates  this  result, 
and  then,  again,  these  are,  according  to  Von  Graefe,  quite  exceptional  cases, 
for  generally  the  atrophy  of  the  eyeball  becomes  arre^tted  at  a  certain  point, 
not  reaching  perhaps  a  high  degree,  and  the  ciuantitative  perception  of  light 
remains  good.  Under  such  circumstances,  much  advantage  is  gained  by 
waiting  as  long  as  possible  with  the  e>peratiou,  because,  as  be  states,  "the 
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vascularization  and  irritability  of  the  exudation  ninsses  diminish  whc*n  lUe 
acme  of  the  disease  is  pat^eed,  uud  besides,  the  extensive  operative  interfer- 
ences  which  wiil  have  to  be  tindertiiken  will  be  borne  much  belter;  whilst 
at  an  earlier  period^  hemorrhaj^ic  effusions  from  the  delicate  and  newly 
developed  vessels^  and  the  proliferation  of  the  neoplastic  format  ione,  again 
destroy  the  result  uf  the  operation,  ^loreover,  the  wh(»le  tendency  of  the 
diffusion  of  the  traumatic  irritation  upon  the  choroidal  tract,  diminishes 
WJtli  tho  prolonged  existence  of  the  dbease;  and  not  unfrequentiy  the  tension 
of  the  eyeball  becomes  increHsed."^ 

The  operation  which  should  be  performed  in  such  a  case  is  the  removal  of 
the  lens,  together  with  an  extensive  iridectomy,  and  a  dilaceration  of  the 
maseea  of  exudation.  This  may  be  performed  according  to  Von  Graefe'a 
method,  described  at  page  *i25,  or  to  that  practised  by  Bowman. 

The  mode  of  performing  the  operation  of  excision  of  the  eyeball  will  be 
described  in  the  chapter  on  '*  Diseases  of  the  Orbit." 

The  belief  that  the  pym pathetic  irritation  is  evidently  propagated  br  the 
ciliary  nerve.a,  led  Von  Graefe  to  suggest  the  division  of  these  nerves  at 
the  point  where  the  ciliary  region  of  the  injured  eye  remains  sensitive  to 
the  touch.  Dr.  Meyer,^  of  Paris,  has  performed  this  operation  with  marked 
success  in  several  cases  of  sympathetic  neurosis.  Afler  having  raised  and 
incised  the  conjunctival  an  J  subconjunctival  tissue  over  the  painful  pi>rtion 
of  the  ciliary  region,  just  as  in  the  operation  for  strabismus,  he  introduce*  & 
squint-hook  underneath  the  tendon  of  the  nearest  rectus  muscle,  so  Uiat  the 
eye  may  be  well  steadied.  He  then  obli^juely  punctures  the  sclerotic  at  the 
painful  point  of  the  ciliary  region  with  Von  Graefe'e  narrow  cataract-kiiife, 
in  such  a  maimer  that  the  wound  lies  parallel  to  the  edge  of  the  cornea. 
The  vitreous  humor  is  at  once  exposed  by  the  incision.  The  hook  being 
carefully  removed,  the  conjunctival  wound  is  to  be  closed  by  a  suture,  the 
sclerotic  incision  healing  in  the  course  of  a  few  days.  [But  little  reaction 
follows  the  operation,  and  the  only  after-treatment  required  is  rest,  the  hy- 
podermic injection  of  morphia  into  the  tem|>oral  region,  and,  when  there  are 
pain  and  restlessness,  the  ap|ilication  of  a  pressure-bandage. 

This  operation  has  been  performed  by  Prof,  iSecondi,  of  Grenoa,  and 
by  Mr.  J.  Z.  Laurence^'  of  London^  and  with  a  satisfactory  result  in  each 
case, — H.] 

[As  it  has  been  proven  that  purulent  panophthalmitis  may  give  rise  to 
sympathetic  inflammation  in  the  other  eye,  the  plan  of  destroying  the  in- 
jured eye  by  passing  a  seton  through  it,  as  a  prophylactic  measure,  must  of 
course  lac  abandoned.  The  experience  of  Uiodem  ophthalraology  would 
seem  to  limit  the  performance  of  enucleation  to  the  following  cases:  L 
When  prodromal  8ymj)tom8  of  sympathetic  irritation  have  appeared  in  the 
Bfiund  eye.  2.  When  the  injured  or  inflamed  eye  is  the  seat  of  violentpain, 
which  cannot  be  allayed,  and  the  vision  is  lost,  or  nearly  so.  3.  Wlien 
there  is  a  foreign  Ixidy  in  the  eye,  and  the  eye  is  sensitive  and  the  seat  of 
lTe<|uent  exacerbations  of  inflammation,  provided  the  foreign  body  cannot 
be  removed.     (See  chapter  on  "Diseases  of  the  Vitreous.") 

There  is  one  class  of  cases  in  which  the  responsibility  resting  upon  the 
surgeon  is  ver>'  grave.  Is  an  eye  to  be  enucleated  which  has  already  caused 
sympathetic  inflammation,  but  which  retains  a  greater  or  more  useful  degnse 
of  vision  than  the  sympatheticjilly  aflTected  eye  ?    In  other  words,  are  we  in 

1  '*A,  f.  0,/'xii.  2,  105. 

*  '•  Ammlc*  d'oculistioue,'*  S«pt.  18fl7,  p.  129, 

The  Lsno«t,"  1868,  IL  633;  siso,  "Amer.  Joum,  of  Med.  Sci.,'  Jjia-  lHi5(i,  p. 
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a  caae  to  enucleate  a  still  partially  useful  eye  in  the  hnpeB  of  putting?  a 
loan  inflammation  whif*.h  almost  invariably  resists  all  treatment?  The 
enucleattoD  of  the  injured  eye  in  such  a  case  does  not  exert  any  good  effect 
upcm  the  other  eye,  unless^  perhaps,  in  oases  of  severe  pain,  while  some  ob- 
server* have  dilated  that  it  increases  the  sympathetic  inttammation.  (See 
Graefe  und  8aemisrh*8  "Hdb.  der  Augenheilk./*  iv.  p.  527.) 

To  avoid  enucleating  such  an  eye,  and  at  the  same  time  allay  irritation, 
It  hBB  been  recommended  by  Von  Graefe  to  divide  the  ciliary  uerves  near 
the  Beat  of  injury  through  the  sclera  :  but  experience  has  shown  that  thi» 
operation  gives  no  complete  security  against  the  propagation  of  the  irritution. 
In  cases  where  it  results  favorably,  litis  is  probably  due  to  a  diminution  of 
ihe  inlra-ocular  tension  by  tlie  sclerotomy.  Snellen  proposed  to  cut  these 
nerves  externally  to  the  eyeball,  by  first  dividing  either  the  esterual  or 
internal  rectus  mnscle,  and  then  with  a  pair  of  scissors  curved  on  the  flat 
and  kept  close  to  the  eyeball,  and  passed  backward  beneath  the  conjunctiva 
antil  the  optic  nerve  is  reached,  snip  the  ciliary  nerves  as  far  round  as  cnu 
be  reached  without  injuring  the  optic  nerve.  Thus  the  existing  amount  of 
light  m  undi.sturl>ed. 
The  operation  known  as  optico-ciliary  neurotomy  has  been  proposed 
tJy  as  a  subs^titute  for  enucleation,  in  the  class  of  cases  in  which  the 
r  operation  is  indicated,  but  in  which  it  is  desired  to  avoid  the  deformity 
an  empty  orbit,  or  the  annoyance  of  an  artificial  eye.  The  operation  is 
•performed  very  much  as  Snellen^s,  except  that  when  the  entrance  of  the 
optic  nerve  is  reached,  the  blades  of  the  scissors  are  opened  widely  and  the 
nerve  divided,  as  well  as  the  ciliary  nerves,  as  they  enter  the  sclera 
the  posterior  pole  of  the  eye.  All  the  ciliary  nerves  are  to  be  divided, 
md  of  this  the  surgeon  must  assure  himself  by  dislocating  the  eye  forward 
and  inwanl.  The  reports  of  the  results  of  this  operation,  both  as  a  pri>phy- 
lactic  against  sympathetic  inflammation,  antl  as  a  means  of  quelling  jmin  in 
the  injured  eye,  are  very  contradictory.  It  has  one  great  disadvantage  :  the 
retro-bulbar  hemorrhage  is  generally  profuse,  and  may  produce  such  a  de- 
gree of  exophthalmos  and  such  severe  pain  as  to  necessitate  a  subsequent 
enoclention.  The  operation  cannot  be  regarded  as  a  certiiin  preventive  of 
sympathetic  ophthalmia,  for  the  ciliary  nerves  may  be  already  in  a  state  of 
ritntion  posterior  to  the  eye;  a  condition  of  aflairs  very  familiar  to  all 
phthalmic  surgeons,  as  existing  often  in  the  stump  after  enucleation.  Thiff 
ritable  condition  of  the  stump  necessitates  an  excision  of  as  long  a  piece  as 
bfr  reached,  and  if  the  eye  were  still  in  place,  enucleation  would  first  be 
_  '^  before  the  irritable  stump  could  beseissed  and  excised.  The  opera- 
of'optico-ciliary  neurotomy  has  not  yet  had  a  sufficiently  exteniive  trial 
enable  us  to  judge  of  it  fairly. 

The  tenotomy  of  one  of  the  straight  muscles  is  not  a  necessary  step  in  the 
ration.     The  optic  and  ciliary  nerves  may  be  divijjled  through  a  wound  in 
e  Cfmjunctiva  between  the  superior  and  internal  recti  muscles  and  parallel 
the  c<inieal  margin,  by  means  of  a  pair  of  enucleation  scissors  with  long 
blades. 

During  the  laat  two  years  the  literature  of  optico-ciliary  neurotomy  and 
neurectomy  has  become  very  extensive.  Dianoux  recomnieuds  dividing  the 
conjunctiva  and  capsule  of  Tenon  between  the  internal  and  the  inferior  recti,. 
and  then  dividing  the  tissues  next  the  eye,  as  in  strabotomy.  He  then  intro- 
duces his  little  finger  through  the  wound  until  he  touches  the  optic  nerve, 
and  then  divides  this  nerve  and  the  ciliary  nerves  on  hia  finger  as  a  guide- 
He  next  denude*  the  posterior  part  of  the  eye  with  scissors,  and  then  closes 
ilh  a  simple  dresBing,     AbatHe  advises  o^jening  the  conjunctiva  on  the  out- 
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side,  divides  the  tendon  of  the  external  rectus,  rotates  the  eye  iDwardg,  &ni^ 
divides  the  optic  nerve  and  ciliary  nerves  with  great  care.  The  eye  is  then 
replaced  and  the  rauscle  stitched  ia  place  ajt^ain.  Both  Dianoux  and  Abadiw 
claim  that  the  operation  itself  h  not  severe;  that  the  eye  preserves  ite*  m(>^ 
bilitVt  nutrition,  shape,  and  transparency ;  and  that  the  pain  and  irntatioql 
being  stopped,  all  sympathetic  or  reflex  action  is  also  arrested  or  preventedJ 
Oirard-Teulon,  in  reviewing  the  subjectj  rejects  these  claims  as  valueleas,! 
Knapp  thinks  it  possible  that  the  severed  ciliary  nerves  may  reunite^  and 
that  the  sensibility  of  the  cornea  shoul<l  be  tested  not  only  immediately  afker 
the  operation,  but  also  months  and  even  years  afterwards,  in  order  to  see 
whether  the  nervous  conduction  has  remained  permanently  interrupted. 

The  worst  feature  in  the  operation  is  the  partial  or  total  return  of  the 
corneal  sensibility.  In  this  regard,  Redard's  experiments  upon  animals  are 
interesting.  He  found  that  after  complete  section  of  all  the  ciliary  nerrei^ 
the  cornea  immediately  Inies  its  transparent  and  glistening  appearance,  and 
becomes  insensible,  and  the  pupil  dilates.  The  circulation  of  the  optic  diak 
is  interfered  with  and  the  vision  is  diminished.  The  dilatation  of  the  pupiJ 
lasts  for  five  or  .six  months.  The  corneal  sensibility  returns  towards  thej 
end  of  the  third  month.  The  cornea  frequeutly  becomes  perforated,  the  irij| 
prolapses,  and  the  eyeball  rapidly  atrophies.  Meyer  employs  the  division 
of  the  ciliary  and  optic  nerves  for  cases  of  neurosis  only.  He  believes  in 
neurectomy  rather  than  in  neurotomy.  His  mode  of  operating  conaist«  in 
dividing  the  tendons  of  the  external  and  internal  recti  muscles,  and  also  of 
the  two  oblique.  The  fibrous  capsule  of  the  globe  being  then  completely 
detached,  he  divides  and  exsects  the  ojJtic  and  ciliary  nerves,  and  then  reat- 
laches  the  tendons  of  the  divided  muscles.  It  should  be  rememberer],  howfl 
ever,  that  there  are  two  or  three  direct  ciliary  nerves  which  penetrate  the" 
anterior  portion  r^f  the  sclera  beneath  the  recti  muscles,  and  which  might 
remain  unsevered  by  the  usual  optico-ciliary  neurotomy.  Krause  has  ex- 
amined the  ciliary  nerves  after  optico-ciliary  neurotomy,  and  found  the 
nerves  in  the  retro-bulbar  tissue  norniaL  The  intra-ocular  nerves  begatn  to 
be  regenerated  at  the  point  of  division.  He  does  not  believe  that  the  central 
and  peripheral  ends  of  the  divided  nerves  unite  directly,  because  the  imme* 
diate  peripheral  end  undergoes  degeneration.  The  regenerated  nerve-fibres 
were  at  first  small  in  size  and  few  in  number,  but  eventually  they  pursue  the 
same  course  as  the  original  fibres,  and  in  some  eases  attained  the  size  of  the 
normal  ciliary  nerves. 

On  tlie  assum(>tion  that  the  nerves  of  the  cornea  are  derived  in  part  from 
the  conjunctival  nerves,  Wadsworth  venturer  to  suppose  that  in  some  caseSy 
after  division  of  the  ciliary  nerves,  an  increased  development  of  the  branch 
from  the  conjunctivji  occui-s.     On  the  other  baud,  he  admits  that,  if  the  cor 
neal  nerves  are  derived  partly  from  the  conjunctiva,  it  is  difficult  to  unde 
stand  how  the  whole  cornea  could  remain  anssthetic  for  a  long  time  or  ev 
permanently,  when  only  a  limited   portion  of  the  eonuection  between  ooa 
junctiva  and  cornea  has  been  severed  bv  the  operation. 

("Bull,  et  mem.  8oe.  de  ehir.,^'  Jan.  5,  1880.  ^'Arch.  of  Ophth.,"  i 
1  and  2.  "  Roy.  Loud,  Ophth.  Hoap.  Kep.,"  August,  1880.  **  La  Franco 
mMicale/'  Aug'.  14,  1880.  "La  Progres  raedicale,*' Sept  11,  1880;  Dea 
25,  1880.  "Arch,  of  Ophth./'  ix.  4.  '  "Trans.  Amer.  Ophth.  8oc.,'*  1880. 
-'Roy.  Lond.  Ophth.  Hosp.  Rep.,"  x.  2.  "Arch,  fiir  Ophthal.,*^  xxvii.  1. 
"Klin.  Monatsblatter  fiir  Augenheilk.,*'  August,  1881;  and  *' Beitrago  fiUc 
1881/'  *^  Trans.  Amer,  Ophth.  Soc,"  1881.  Also  a  long  and  intereatind 
paper  bv  Knies.  in  the  "Beitr.  zur  Ophth.  als  Festgabe  Friedrich  HoruerJ 
Wici^hadeit,  1881.)  iH 
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If  sympathetic  inflammation   has  once  hegun,  and  the  question  of  the 
removal  of  the  injured  eye  has  been  decided,  it  remains  to  determine  what 
are  the  means  at  our  command  for  allaying  the  inflammation  in  the  second 
eye.    These  are  unfortunately  very  few.    In  addition  to  the  frequent,  steady, 
and  longHX>ntinued  use  of  atropia,  hot  applications  are  always  agreeable  and 
often  b^eficial.    Leeches  or  Heurteloup's  apparatus,  applied  to  the  temple 
every  second  or  third  day,  are  very  often  useful.    Most  observers  strongly 
leoommend  a  thorough  course  of  mercurial  treatment,  pushed  to  rapid  saliva- 
tion, with  frequent  recurrence  to  the  use  of  the  drug.    In  some  cases  this  no 
doubt  does  ^ood,  but  in  many  cases  it  exerts  no  appreciable  beneficial  efiect 
upon  the  disease,  and  in  some  instances  does  positive  harm.    No  operation 
shoald,  under  any  circumstances,  be  done  during  the  height  of  the  inflam- 
mation, for  it  would  inevitably  increase  the  trouble.    After  months,  or 
perhaps  years,  an  operation  may  be  done  for  artificial  pupil  provided  the 
quantitative  perception  of  li^ht  is  good,  and  the  globe  not  markedly  atro- 
phied.   The  operation  should  combine  the  extraction  of  the  lens  with  the 
removal  of  a  broad  piece  of  iris,  membraniform  exudation,  and  lens-capsule. 
If  this  space  closes  again  by  exudation,  no  operative  interference  should  be 
tttempted  until  the  eye  is  perfectly  quiet,  and  then  an  iridotomy  may  be 
done. 

(Mauthner's  "  Die  Sympathischen  Augenleiden,"  1878  and  1879.  "  Graefe 
und  Saemisch's  Hdb.  der  Augenheilkunde,"  iv.  pp.  520-530.  Carter's 
"Treatise  on  Diseases  of  the  Eye,"  1876.  Nettleship^s  "  Guide  to  Diseases  of 
the  %e,"  1880.)— B.] 
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DISEASES  OF  THE  CHOROID. 


HYPER.EMIA  OF  THE  CHOROID. 

A  HYPER vEMic  condition  of  the  choroid  is  by  no  means  so  easy  to  di 
with  the  ophthalmoscope  as  is  often  asserted  ]  indeed,  it  is  frequently  q 
impossible  to  do  so.     On  the  other  hand,  the  epithelial  layer  of  the  chon:»i 
may  be  so  dense  as  completely  to  hide  the  choroidal  vessels;  on  the  other* 
the  diversities,  both  in  the  amount  and  distribution  of  the  pigment  in  the 
stroma  of  the  choroid,  are  so  various,  as  often  to  render  it  quite  irapoesibl 
to  decide  whether  or  uot  there  is  any  hypera^mia.     It  is  especially  aifficul 
if  both  eyes  present  the  same  api>earttnces,  for  we  then  lose  the  ouportunit 
of  comparing  the  aflected  with  the  healthy  eye.    HypersBmia  of  tnc  choroii 
may  bo  suspected,  if  we  nfitice  at  one  portion  of  the  fundus,  that  the 
and  redness  of  the  choroidal  vessels,  more  especially  of  the  smaller  branc 
seem  to  be  increased,  so  that  the  intra- vascular  spaces  appear  encroach 
upon  and  somewhat  crowded  together ;  and  more  particularly  if  these  sym 
toms  have  come  on  rather  rapidly.    The  disk  may  also  look  somewhat  flush 
and  hypeneraic.     The  external  symptoms  (e.  g.,  ciliary  injection^  dilated  and 
tortuous  ciliary  veins,  etc.)  which  have  ot\en  been  quoted  as  being  indicatiTe 
of  hypenemia  of  the  choroid,  are  quite  uureliable. 

[CHOROIDITIS, 

It  is  by  no  means  easy  to  separate  the  pathological  processes  in  the  cboroii 
from  those  in  the  retina,  because  of  the  close  relation  of  the  two  membnuseik^ 
Henoe  it  is  often  necessary  to  employ  the  term  chorio- retinitis  or  retinci*' 
choroiditis  to  describe  the  process  going  on  in  the  posterior  segment  of  the 
evebalK     It  is»  perhapa,  well  to  distiuguiwh  the  varieties  of  inflammation  in 
the  choroid »  as  has  been  done  with  the  iris,  viz. :    1st.  Serous  choroiditis  ;■ 
2d.    Plastic   choroiditis ;    3d.    Pareucbymfttous  or  suppurative   choroiditis.H 
Various  subdivisions  of  these  three  main  varieties  ol  inflammation  are  in 
common  use,  which  will  be  considered  under  the  proper  heads. — B,] 


l.-^SEROITS  CHOROIDITIS. 


ipHV 


We  may  distinguish  two  principal  forms  of  serous  choroiditis,  the  one 
stituting  acute  inflammatory  glaucoma,  which  will  be  described  in  thu  ch«L 
on  '*  Glaucoma ;"  the  other  is  more  simple  in  its  course,  and  involves  the  tissues 
to  a  far  less  extent.    In  the  latter  form,  there  are  generally  hardly  any 
tomsi  of  irritation,  the  eyeball  being  perhaps  only  very  slightly  inj 
without  any  phot*>phobia,  lacbryraatiou,  or  spontaneous  pain.     But  the 
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oft^n  greatly  impaired,  on  account  of  the  diffusK?  cloudiness  of  the  vitreous 
humor,  in  which  may  al«a  be  noticed,  here  and  there,  a  few  delicate,  filiform 
op«aciti<»,  or  the»e  may  assume  a  firmer  and  more  niembranous  character. 
The  vitreous  opacities,  moreover,  do  nut  disappear  with  euch  rapidity  or  com- 
pleteD€«3  as  in  the  acute  inflammatory  glaucoma,  but  implicate  the  structure 
of  the  vitreous  humor  (})roducing  synchysis)  to  a  more  considerable  extent, 
dedtroying  its  septa,  and  causing  relaxation,  or  even  dissolution,  of  the  zonula 
of  Zinn,  which  is  followed  by  a  more  or  less  considerable  displaceraent  of  the 
lens  (Von  Graefe),  Symptoms  of  serous  iritis  oilen  supervene  in  the  course 
of  the  disease ;  the  iris  becomes  slightly  discolored,  the  pupil  somewhat  di- 
lated and  perhaps  slightly  adherent,  the  aqueous  humor  m  secreted  in  larger 
quantity  and  becomes  clouded,  having  small  particles  of  lymph  suspended 
ID  it,  or  deposited  on  the  posterior  surface  of  the  cornea,  and  generally 
iL!»uming  a  pyramidal  armngement.  The  state  of  the  intra-ocular  teni?iou 
varies  considerably;  in  some  cases  it  remains  normal,  or  may  gradually 
diminiab,  the  eye  becoming  softer  and  softer^  and  finally  atrophic.  In  other 
iMJUices  we  find  that,  together  with  an  increase  in  the  cloudiness  of  the 
lUa  and  aqueous  humors,  the  eye-tenHi<jn  augments,  or  undergoes  marked 
ktions.  If  this  increase  becomes  persistent,  glaucomatous  complica- 
may  aoon  supervene.  Von  Graefe^  thinks  that  this  depends  partly 
upon  the  age  of  the  patient,  and  partly  on  the  fact  whether  the  lens  is  aome- 
vrnat  displaced  or  not.  In  >iimple  serous  choruiditiM  or  choroidc^iritis,  w© 
find  that  when  the  vitreous  and  aqueous  humors  have  again  become  trane- 
parent,  hardly  any  (if  any)  changes  in  the  choroid  are  to  be  detected  with 
the  ophthalmoscope ;  and  even  in  the  severe  forms  they  are  but  slight  and 
generally  limited  to  the  equatorial  region.  But  there  is  often  noticed  a 
punctated  opacity  of  the  posterior  pole  of  the  lens.* 

The  trealmeni  of  the  simpler  forms  of  serous  choroiditis  must  consist 
chiefly  in  the  application  of  atropine,  of  a  blister  behind  the  ear,  or  the 
artificial  leech  to  the  temple;  and  the  eye  should  be  kept  perfectly  at  rest, 
and  guarded  against  exposure  to  cold  or  bright  light,  Derivatives  acting  on 
the  skin  and  kidneys  often  prove  useful,  as  also  the  arl ministration  of  the 
iodide  of  potassium,  which  hastens  the  absorption  of  the  vitreoua  opacities. 
the  eye-tension  is  increased,  paracentesis  is  to  be  performed,  and  rcjtejited, 
lape  several  times,  at  intervals  of  three  or  four  days*  Von  Graefe 
^mmendi§  that  the  needle  should  be  extremely  fine,  and  that  the  puncture 
ahoiiid  not  be  made  in  the  sclero-corneal  junction,  but  in  the  cornea,  about 
ODe  line  from  lU  margin,  in  order  to  avoid  the  risk  of  an  adhesion  of  the 
irb  to  the  inner  wound.  Even  if  secondary  glaucoma  supervenes,  re|)eated 
mtesis  may  be  tried,  but  if  it  [iroves  of  no  avail,  iridectomy  should  be 
»rmed.  In  th(jee  very  obstinate  cases,  in  which  the  tensJion  becomes 
in  inci*ea8ed  in  spit^^  of  the  iridectomy,  and  repeated  paracent^s  does 
not  permanently  diminish  it,  a  second  iridectomy,  in  an  opposite  direction  to 
iJhe  nrst,  will  be  indicated. 


>  '*A.  f.  O.,"  XV.  8,  166. 

»  Von  Gmcfe  calls  attention  to  the  fact  (1.  c.  p.  168)  that  eyei  ftffected  with  poit<?rior 
poUr  cfttamei,  bul,  wlii<h  do  not  show  the  slightest  traces* of  any  iifle<it»oii  of  the 
▼itrt*«^u»,  am?  not  onfremn^titly  ftttiick»?d  l>y  ai'eoiidiirv'  glaucoma.  He  believes  Ibat  in 
fiuch  ^  •-"-  t>^  ■^.  i.Mii...»j(i|.  ofiacities  are  the  re*idu<?  of  a  fonoer  choroiditU  wlikh  leavea 
BO-  H'  HppAfent  termination  of  the  original  disejisc,  very  snbJL«cl  to 

ma  t  of  mfl&mmation  of  the  chortiid ;  which,  if  opportunity  servea, 

ton  li'  and  ^ivea  rise  to  secondary'  glaucoma.      The   peculiar  vulnerahilily 

wbt  in  eye*  alTwted  with  pt'itenor  polar  cataract  (and  which  manifest*  itself 

•fpci^iiUly  in  the  groat  and  exceptional  n^ction  after  any  operation),  be  is  also  inclined 
to  »tlribut*>  to  a  persiatent  alate  of  irritation  of  the  choroid. 
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■  2— PLASTIC  CHOROIDITIS  (Plate  II.,  ¥ig,  4). 

[Most  modern  authorities  speak  of  three  varieties  of  plastic  choroidi^ 
viz,:  1st.  Choroiditis  disseminata  simplex;  2d.  Choroiditis  areolaris;  3d. 
Chorio-retiuitis  circuinscripta  or  centralis;  and  a  fourth — chorioretimli«di»- 
seininata  syphilitica — h  sometimes  added. — B.] 

When  this  disea.se  is  at  all  advanced,  it  presents  most  characteristic  and 
Btriking  ophthalmoscopic  appearances,  wliich  cannot  fail  to  arrest  the  atten- 
tion of  the  most  superficial  observer.  But  in  the  e^irlie^t  stages  it  may  easily 
be  overlooked,  more  especially  if  it  commences,  as  is  very  frequently  the 
case,  in  the  form  of  small  circum^crihed  exudations,  situated  quite  at  th« 
periphery  of  the  fundus.  These  little,  rounfl,  grayish-white  spots  of  exudation 
vary  much  in  size  and  shape.  In  some  cases  they  may  not  be  larger  than  & 
millet-seed,  in  others  they  attain  a  considerable  magnitude.  The  larger  ones 
are,  however,  generally  met  with  in  the  centre  of  the  ftindus.  The  exuda- 
tions occur  both  on  the  inner  surface  of  the  choroid  and  in  its  stroma.  Tliey 
are  of  a  dull,  whitish-yellow,  or  creamy  tint;  the  epithelium  around  them 
being  either  normal,  or  but  slightly  thinned.  At  a  later  stage  the  exuda- 
tions become  absorbed,  and  the  chorcjid  perhaps  undergoes  some  atrophic 
changes,  becoming  thinned  and  permitting  the  w^hite  sclerotic  to  shine 
through,  which  gives  a  peculiarly  white  and  glistening  appearance  to  the 
patch.  On  the  expanse  of  the  latter,  we  may  also  sometimes  be  able  to  , 
trace  the  outlines  of  the  faint  choroidal  vessels  which  traverse  it.  Around« 
these  atro|jhic  patches  the  epithelium  does  not  retain  its  normal  appearanc^^ 
but  hs  cells  proliierate,  increase  in  size,  and  contain  a  great  quantity  of  pig- 
ment, which  beeomeii  collected  around  the  margin  of  the  white  figure,  in  the 
form  of  a  more  or  less  broad,  irregular,  black  girdle.  The  individual  exu- 
dations often  increase  in  size  and  coalesce  one  with  another,  thus  giving  rise 
to  larger  patches,  which  finally  attain  perhaps,  a  considerable  magnitude. 
From  the  periphery  of  the  fundus,  the  disease  extends  more  and  more 
towards  the  posterior  pole  of  the  eye,  so  that  at  last  the  whole  background 
of  the  eye  may  be  thickly  studded  with  innumerable  white  or  yellowiah- 
white  patches  of  varying  size  and  shape  surrounded  by  a  deep  black  fringe^ 
and  perhaps  divided  from  each  other  by  strips  of  healthy  choroid.  In  such 
cases  we  often  have  an  excellent  opportunity  of  watching  side  by  side  the 
various  changes  which  the  exudations  undergo;  from  their  first  appearance, 
as  opaque,  creamy-white  spots,  surrounded  by  unchanged  epithelium,  to  the 
last  stage  of  glistening-white,  atrophic  patches,  embraced  by  a  deep  black 
circlet  of  pigment. 

In  other  cases  the  disease  commences  in  the  region  of  the  yellow  spot, 
sometimes  in  its  very  centre.  One  or  more  small  specks  are  noticed,  the 
centre  of  which  is  of  a  paler  red  than  the  surrounding  choroid ;  or  the  patch 
may  be  of  a  grayish-white  or  creamy  color,  with  perhaps  a  faint,  pale-red 
areola  round  it.  The  choroid  in  the  region  of  the  yellow  spot  is  generally 
in  such  cimcs  of  a  somewhat  deeper  tint.  The  white  sptjts  soon  increase 
number  and  size,  are  arranged  perhaps  in  groups,  and  gradually  exten 
towards  their  circumference.  The  periphery  of  the  choroid  may  remain  u 
aflected,  or  show  ouly  a  few  scattered  groups  of  exudation. 

Although  we  cannot  with  certainty  diagnose  the  syphilitic  character 
the  disease  simply  by  the  ophthalmoscopic  symptoms,  as  we  find  that  some- 
times the  most  varied   forms  of  this  affection  are  due  to  syphilis,  yet  some 
authors  consider  that  certain  appearances  are  more  especially  symptomatic 
of  the  specific  disseminated  choroiditis.     Thus  Liebreich  thinks  that  the 
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lattctr  is  distinguished  by  the  fact  that  the  tittle  masses  of  exudation  are 
Bm&ll,  circumscribed,  isoiatetl,  and  do  not  show  any  tendency  to  coalesce,, 
even  whcji  they  are  grouped  elosely  together.  The  tissue  changes  extend 
)ly  into  the  stroma  of  the  choroid.  These  appearances  are  well  illus- 
in  the  ophthalmoscopic  plate  (Plate  IL»  Fig,  4k  Von  Graefe  thinks 
syphilitic  digseminated  choroiditis  sliows  itc^elf  most  frequently  in  the 
form  of  numerous  circumscribed  white  jiatchet?,  with  a  pale-red  zone  round 
them,  nnd  occurring  at  the  poi^terinr  pole  of  the  eye;  and  which  but  rarely 
p«i88over  into  any  other  form  of  choroiditis.  1  have  also  found  this  form  of 
choroiditis  more  frequently  associateil  with  syphilis  timn  any  other.  But 
ytl>  it  must  be  admitted  that  the  dis*ease  may  assume  most  varying  uppear' 
wicea.  Thus  I  have  seen  ciiscs  of  syphilitic  choroiditis  in  which  u  large 
Wuiib-gray  exudation  has  occupied  the  region  of  the  yellow  spot,  and  around 
this  were  scattered  to  a  considerable  distance  numerous  smaller  exudations 
tad  atrophic  paichee^  the  periphery  of  the  fundus  being  almost  free  from 
W  ejtudations*  These  appearances  (more  especially  the  gray,  nebulous 
eflufiimi  i  at  the  yellow  spot  were  almost  identical  in  both  eyes* 

[Id  Byphilitic  choruiditis  there  k  said  to  be  a  peculiar  dust-like  punctate 
opacity  of  the  vitreous,  which  at  first  is  movable,  but  later  the  particles 
become  aggregated  into  masses  of  irregular  ahape  and  sometimes  having 
tl!>r6iddike  processes.     These  opacities  are  sometimes  so  dense  as  to  com- 

|Tig.  UT. 
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Atropbjr  Kftvr  >,vpfaiUtio  choroiditis,  showing  various  degrcoA  of  wn^sting.  a.  Atrophy  of 
pifi&anl  epitb«Uum.  6.  Atrophy  of  epithelium  And  cbuno-capillnrifl ;  the  ii^rge  veseels  ex- 
poi«tl.  <r.  Spou  of  oDCuplete  ntrophy,  m&n/  with  pigmeot  acKsotoalntioti.  (Hatehinaon.} — 
KeUkvhip.] 


letely  conceal  the  fiindus,  and  generally  last  for  a  long  period.  Where  the 
tina  can  be  seen,  it  is  seen  to  be  cloudy  along  the  course  of  the  vessels, 
here  are  no  coarse  changes  in  the  choroid  in  this  form  of  inflammation, 
according  to  Forster,  unless  the  disease  assume  the  fort»i  of  simple  choroiditis 
disseminata.  It  is  usually  a  late  manifestation  of  s<yphilis,  though  it  may 
accompany  an  early  iritis,  and  it  often  affects  only  one  eye.  It  is  probable 
that  this  is  merely  one  stage  of  the  chorio-retinitig  disseminata  with  marked 
changes  in  the  choroid.  (See  "Arch.  f.  Ophth.,'*  xx.  1,  p.  33;  '*Graefo  und 
Baemisch;*  pp.  606  to  631 . )— B.] 
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The  areolar  choroiditis  of  Forster*  is  distiDguished  by  certain  peculiar 
features,  which  show  under  what  ditfereot  forms  the  dissemioate^i  choroidi 
may  present  itself.  I  would,  therefore,  rather  consider  it  as  a  subdivision 
this  af!eetion,  thau  as  a  special  disease.  [The  startiag-point  in  this  form 
choroiditis  seems  to  be  the  region  of  the  macula  and  papilla.  The  patches 
first  appear  as  masses  of  pigment,  which  grow  thinner  at  the  centre;  the  ex- 
udation makes  its  ap()earance ;  and  the  more  this  extends,  the  more  the  pig- 
ment ia  reduced  in  extent,  till  it  forms  a  narrow  border  around  the  yellow 
■Mudtition.  In  this  disease,  Ci>raparatively  good  central  vision  may  exist  for 
!m  long  periodj  until  suddenly  it  diminishes  very  rapidly  and  markedly 
without  there  being  ophthalmtiscopically  any  special  cause  for  it. — B.]  The 
spots  are  large,  oval,  or  circular,  sharply  delineil,  and  of  a  white  or  yellowish- 
white  color,  having  traces  of  faintly  marked  choroidal  vessels  in  their  area. 
They  are  separated  from  each  other  here  and  there  by  strips  of  normal 
choroid.  They  are  chiefly  grouped  around  the  yellow  spot,  but  are  divided 
from  it  by  a  portion  of  healthy  choroid,  so  that  they  do  not  reach  up  to  it. 
Their  ^he  varies  cousiderabhs  some  being  nearly  as  large  as  the  optic  disk, 
others  about  the  size  of  a  pea:  they  always  diminish,  however,  towards  the 
periphery.  The  patches  are  surrounded  by  a  dark  zone  of  pigment,  which 
is  the  more  broad  and  marked  the  smaller  the  central  white  spot  is.  Qui 
at  the  periphery  of  the  group  of  white  patches  are  noticed  dark-black  a 
having  no  white  centre. 

[One  ft^rm  of  choroiditis  disseminata,  which,  though  not  so  frequent 
those  hitherto  described,  is  by  no  means  rare,  consists  in  single  or  con- 
glomerate exudations  from  the  vitreous  lamina  of  the  choroid*  These 
oodules  grow  towards  the  retina,  press  it  and  push  it  aside,  and  occasionally 
become  detached  from  the  choroid,  and  are  met  with  in  the  innermost  layers 
of  the  retina.  These  are  not  met  with  near  the  macula  or  disk.  Though  in 
the  beginning  isolated,  they  may  coalesce  w^ith  each  other  and  form  "plaques/* 
Clinically,  this  variety  is  of  no  importance. — B.] 

The  diagnosis  of  disseminated  choroiditis  is  not  difficult,  and  it  could  not 
very  easily  be  mistaken  for  any  other  disease.  The  fact  that  the  little  white 
exudations  are  situated  in  the  choroid,  and  not  in  the  retina,  may  be  easilj 
ascertained  by  attention  to  the  following  points,  viz.,  the  retinal  vessels  oaD 
be  traced  distinctly  over  them,  and  are  not  the  least  interrupted  or  rendered 
indistinct  in  their  uouree;  there  are  no  appearances  of  blood  effusions  into 
the  retina,  which  generally  occur  together  with  exudations  into  the  latter; 
the  retina  is  also  transparent,  and  of  normal  appearance  around  the  exuda- 
tions, and  the  retinal  veina  are  not  dilated  or  tortuous.  When  the  exudations 
are  absorbed  and  the  choroid  undergoes  atrophy,  the  patches  become  fringed 
with  pigment  and  upon  their  expanse  can  be  noticed  remains  of  the  choroidal 
tissue  and  of  the  vessels.  Care  should  be  taken  to  distinguish  this  form  of 
pigmentation,  from  the  deposits  of  pigment  in  the  retina  which  may  occur 
in  various  forms  of  choroido-retinitis,  as  also  in  the  disseminated  choroiditis, 
in  which  the  external  layer  of  the  retina  becomes  more  or  less  glued  against 
the  choroid,  and  destroyed  or  atrophied,  or  the  pigment  of  the  epithelial 
layer  of  the  choroid  becomes  intihrated  into  the  retina.  In  such  cases,  the 
rods  and  cones  are  esi)eeially  apt  to  suffer,  but  the  changes  may  extend  deeper, 
and  even  involve  the  ganglion  cells. 

Again,  the  retina  may  suflTer  by  becoming  compressed  by  the  exudations 
and  aggregations  of  the  pigment  celk,  and  if  tlm  lasts  for  any  length  of 
time,  the  retina  geneTally  becomes  thinned  and  atrophied,  being  changed 

i  Fonter,  •'Opbthalmologiftcbe  Beitragc,"  p.  99.     Berlin,  1862.  ^H 
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lot'  'ffihrillar  iii^^ue,  and  its  uormal  elements  rendered  quite  india- 

tiii-i  '  .     Thua  consecutive  iitrophy  of  the  retina  and  optic  uerve  not 

mdbmmmlhf  ensue  upon  disseminated  choroiditis.  In  Plate  IL,  Fig.  4^ 
HHrSMmrauees  are  iliustratod.  The  optic  disk  is  bccd  to  be  perfectly 
Btrophied,  of  a  liluish-gray  tint,  and  utterly  devoid  of  bloodvessels,  excepting 
tii»  two  little  twigs  which  can  just  be  discerned  running  over  its  edge.  Not 
kpngle  retinal  vc^el  can  be  dii^tlugLiislied  over  the  whole  fundus.  It  is  but 
BlRjeldom  that  we  meet  with  so  extreme  a  ctise  of  atrophy,  and  Liebreich 
BBpKlB  that  in  all  probability  a  sypbilitic  retinitis  had  cm'xisted  with  the 
^Kmlnaied  choroiditis. 

^n*he  vitreouri  Imttiur  also  frequently  becomes  affected  during  the  progrew 
of  the  dis4iai*e  ;  indeed  floating  or  fixed  opacities  in  it  are  sometimes  the  first, 
or  even  the  only,  premonitory  symptomi=i,  which  call  the  patient*s  attention 
to  his  eye.  I  have  met  with  several  cases*  in  which  a  f(}\y  snniW  floating 
opacities  in  the  vitreous  humor  formed  the  first  synjptom,  there  being  at 
that  time  no  trace  of  disseminated  choroiditis  to  be  detected  by  the  most 
careful  ophthalmoscopic  examination.  But  some  time  afterwards,  small 
circular  patches  made  their  appearance  in  the  choroid.  Sometimes,  haw- 
ever,  the  vitreous  does  not  become  afleeted  till  a  lute  stage  of  the  disease, 
and  it  may  then  be  so  diffusely  clouded  as  to  render  the  details  of  the  fundus 
quite  indistinct,  or  be  traversed  by  large,  dark,  floating  or  fixed  membranous 
nlaments*     Bubsequently,  a  posterior  polar  cataract  is  often  formed. 

The  iris  sotnetimes  becomes  inflamed,  but  hardly  ever  to  a  considerable 
degree,  there  being  only  a  few  delicate  adhesions,  and  very  little  alteration 
in  the  structure  of  the  iris.  The  inflammation  often  assumes  a  seroui 
charact4?r,  and  small  opacities  are  noticed  on  the  posterior  wall  of  the  cornea. 
The  external  appearance  of  the  eye  is  generally  quite  normal ;  there  is  hardly 
any  conjunctival  or  subconjunctival  injection,  photophobia,  or  lachrymation, 
and  little  or  no  pain  ;  the  pupil  being  often  of  a  normal  size,  or  but  little 
dilated  :  and  yet  the  sight  may  be  greatly  impaired  ;  and  it  is  only  with  the 
opli  'Ope  that  we  detect  the  preat  and  striking  changes  in  the  fundus. 

"i  ^    r  is  often  very  considerably  affect-ed,  the  patient  complaining  of  a 

dark  cloud,  or  of  black,  fixed,  and  floating  objects  before  his  eyes.  These 
i»Cilomata  are  either  due  to  difluse  and  floating  opacities  in  the  vitreoua 
humor,  or  to  injuries  which  the  retina  has  sustained  by  compression  or  de- 
ftruction  of  some  of  its  elements.  The  impairment  of  vision  will,  of  coyrse, 
be  proportionately  greater,  if  the  disease  is  situated  at  the  posterior  pole  of 
the  eye,  than  if  it  be  confined  to  the  periphery  of  the  fimdus.  In  the  former 
lituation,  a  very  small  and  circumscribed  group  of  exudations  may  suffice  to 
rov  central  vision  ;  in  the  lalter»  even  considerable  deposits  mav  not 
erially  affect  the  sight,  except  in  the  outline  of  the  field.  Not  only  does 
the  central  vision  suffer  as  regards  distinctness,  when  the  exudations  occur 
in  the  region  of  the  yellow  spot,  but  the  objects  appear  distorted  and  crooked 
(metaraorphopsia),  on  account  of  the  compression  and  alteration  in  the 
trrangement  of  the  retinal  elements.     We  sometimes  notice  a  marked  im- 

Srofement  in  the  sight,  when  the  exudations  are  absorbed  and  the  pressure 
iminished,  but.  of  course,  this  can  only  occur  if  the  retinal  elements  have 
not  suffered  too  much,  or  for  ti>o  long  a  period. 

The  field  of  vision  is  frequently  considerably  contracted,  and  shows  more 
or  1ms  extensive  interruptions  (sc^tomata)  within  its  area.  [With  the  ap- 
pearancff  of  the  scotonmta,  may  be  noticed  in  many  cases  hemeralruiia;  that 
18,  the  patient*9  vision  fails  when  the  light  fiiils.  Micropsia  is  another  com- 
QiOD  symptom,  which  may  be  explained  by  the  mctamorphop«?ia  above  alluded 
to.      According  to  Forster,  the  range  of  accommodation  is  also  limited; 
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though  it  would  be  difficult  to  ascertain  this  fact,  owing  to  the  disturbance 
of  vision.  Glittering  scotonmta  are  also  complained  of  by  patienta,  who 
describe  them  as  bluish-yellow  or  reddish-yellow  spots,  which  dance  a1»out 
like  the  particles  of  the  atmoyphere  over  a  hot  surface.  The^e  scotomata- 
are  a  specie^s  of  photopsiu*^B.] 

The  prognosis  of  the  disease  must  always  be  extremely  guarded,  more 
especially  if  the  exudations  appear  in  the  region  of  the  yelJow^  spot.  Of 
these,  the  little  spots  surrounded  by  a  pa!e-nid  rim,  which  are  so  character* 
igtic  of  syphilis,  atlbrd  c(»mparatively  the  best  prognosis. 

In  the  most  favorable  case8  the  exudations  may  become  absorbed,  leaving 
behind  them  only  faint  traces  of  a  clmnge  in  the  epithelial  layer,  in  the  form 
of  light-red  patches,  in  which  the  choroidal  vessels  can  be  distinctly  traced ; 
or  they  may  give  rise  to  somewhat  deeper  cicatrices*  More  frequently,  bow- 
ever,  they  pfoduce  extensive  atrophy  uf  the  stroma  of  the  choroid,  which  is 
especially  apt  to  be  injiiriouB  to  the  sight  if  the  exudations  are  large,  situated 
in  the  region  of  the  yellow  spot,  and  coalesce  together,  so  as  to  form  exten- 
sive atrophic  patches.  Moreover,  in  forming  our  prognosis,  we  must  alwaya 
bear  in  ttiind  that  the  retina  is  very  prone  to  suffer,  both  from  direct  com- 
pressi<in  of  its  elementj*  and  from  their  destruction  (inore  especially  the  rods 
and  bulbs)  by  their  becoming  glued  to  the  choroid,  and  pigment  being  infil- 
trated thence  into  the  retina.  Atrophies  of  the  retina  and  optic  nerve  are, 
therefore,  not  unfrecjuent  consequences  of  disseminated  choroiditis. 

The  causes  of  this  disease  are  often  obscure,  but  by  far  the  most  frequent 
is  syphilis.  The  insidious  choroiditis,  which  is  accompanied  by  serous  iritis, 
is  sometimes  observed  in  delieatCj  scrofulous!,  or  c^jnsnniptive  individuals. 

The  treatment  must  consist  chiefly  in  the  administration  of  mercurials. 
Indeed,  the  inflammatory  diseases  of  the  choroid  appear  to  be  must  benefi- 
cially influenced  by  small  d«Be*<  (one-twentieth  or  one-sixteenth  of  a  grain  two 
or  three  times  daily)  uf  the  bichloride  uf  mercury,  couiinued  for  a  very  lone 
period.  If  there  are  distinct  evidences  of  syphilis,  and  if  the  disease  is  rapid 
in  its  progress,  salivation  should  be  quickly  induced,  so  as,  if  possible,  to  check 
the  further  effusion  of  lymph  and  hasten  tlie  absorption  of  that  already  ex- 
uded. If  this  be  nut  done,  larger  doses  of  the  bichloride,  in  combination  with 
the  iodide  of  potassium,  should  be  given.  The  artificial  leech  should  be  ap 
plied  occiisionally ;  but,  if  the  patient  is  very  feeble,  but  little  blood  should 
i>e  taken,  or  dry  cupping  should  be  subslituted.  He  must  be  strictly  ordered 
to  abstain  from  all  use  of  the  eyes  in  reading,  etc.,  and  they  should  be 
guarded  against  bright  light  by  tlie  employment  of  dark  glasses.  If  the 
functions  of  the  liver,  uterus,  ur  digestive  organs  are  out  of  order,  these 
should  be  uttended  to;  an<l  much  benefit  is  often  experienced  from  the  use 
of  mildly  purgative  mineral  watei:s,  such  as  Pullna,  Marienbad,  Karlsbad, 
etc.  [The  frequent  employment  of  the  Turkish  bath,  or  a  thorough  course 
of  Zittmann's  decoction,  or  the  hypodermatic  injection  of  the  hydrochlorate 
of  pilocarpine,  are  all  remedies  of  great  value  in  this  disease. — B.J 


8.— SCLERECTASIA    POSTERIOR   (SCLEROTICO-CHOROIDITIS  POSTE- 
RIOR,  POSTERIOR  STAPHYLOMA).    Plato  IL,  Fig.  8. 

[The  process  which  leads  to  the  formation  of  a  posterior  staphyloma  is 
different  from  the  process  which  is  at  work  in  an  anterior  sclerectasia.  While 
an  inflammatory  process  is  generally  at  the  bottom  of  an  anterior  staphy- 
loma of  the  sclera,  La  the  development  of  a  posterior  sclerectasia  it  is  gener- 
ally conspicuous  by  its  absence, — B.] 
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is  but  seltloni  absent  in  I  he  mure  considerable  degrees  of 

must  be  regarded  its  a  grave  complication. 

Eye*  ftffected  with  sclerectasia  posterior  jrcnerally  appear  ti>  be  ubnorroally 

large,  prominent,  and  ovoid  in  shape.     The  palpebral  aperture  is  widely 

open,  which  ia  especially  conspicuous  if  only  one  eye  is  aflected.     [These 

pr*>nouuced  signs  are  only  praseut  when  the  posterior  ntaphyloma  is  very 

mghly  developed, — B.]     The  eyeball  al:*o  appears  lengthened  in  its  antero- 

]KiStenor  diaraeter,  and  the  intundibulum  or  hollow,  which  is  seen  in  the 

normal  eye  (when  it  is  much  turned  in)  between  the  outer  canthus  and  the 

elohe,  has  disappeared  ;  s*i  that  the  pc^terlor  segment  of  the  eyeball  api>ear8 

IcDgthened  and  square,  and  perhaps  of  a  slightly  bluish  tint.     The  lateral 

movements  of  the  eye  may  be  somewhat  curtailed  if  the  disease  is  extensive. 

The  patients  often  complain  of  a  feeling  of  tension  and  fulness  of  the  eye- 

the  latter  were  too  large  for  the  socket,  and  there  also  may  be  pain 

>und  the  eye. 

The  ophthalrooscupic  i?yn»ptoni8  are  generally  very  marked  and  unmis- 
tikable.  The  characteristic  symptoni  is  a  brilliant  Mdiite  or  pale  yellow 
cn»:ent  at  the  edge  of  the  optic  dii«k,  generally  at  the  outer  side  tin  the 
reverse  image  it  will,  of  course,  ap[>ear  towards  the  nasal  side).  This  crescent 
mav  vary  much  in  size,  from  a  snuill  white  arc  to  a  large  zone,  and  extends 
perbftps  all  round  the  disk  and  embraces  even  the  region  of  the  vellow  spot, 
its  greatest  extent  being  always  in  the  direction  of  the  latter.  Its  edges 
may  be  either  sharply  and  distinctly  defined,  or  may  be  irregular,  and 
gradually  lost  in  the  surrounding  healthy  structures;  irregular  patches  of 
pigment  are  strewn  about  it*  margin,  and  also,  |>crhaf»8.  on  its  surface,  so 
tKit  little  dark  islets  of  varying  size  and  f  jrm  appear  in  its  expanse.  The 
crescent  itself  is  of  a  brilliant  whiter  so  much  so  indeed,  that  the  disk«  by 
oofltragt,  appears  to  be  abnormally  pink.  On  account  of  the  white  back- 
ground, the  small  retinal  vessels  ran  be  traced  more  distinctly,  and  their 
miimte  branches  be  more  easily  followed,  over  this  patch  than  in  the  neigh- 
boring fundus.  This  white  crescent  is  due  to  a  thinning  antl  atrophy  of  the 
fitnima  of  the  choroid  :  indeed,  the  latter  has  occa.^ioually  been  found  quite 
wfttitiQ]?  in  this  situation.  The  pigment  cells  are  not  necessarily  destroyed, 
but  there  is  an  absence  of  pigment  molecules,  for  the  irregular  black  patche-s 
mentioned  above  are  patholngical  agglomeratirms  of  pigment.  On  account 
of  the  loBS  tif  pigment  ami  the  atrophy  or  thinning  of  the  stroma  of  the 
choroid,  the  glistening  sclerotic  shines  through  the  latter,  and  lends  the 
brilliant  white  appearance  to  the  figure.  This  want  of  pigment  also  gives 
riaetotbe  sense  of  glare,  which  the  patient  experiences  in  a  bright  light. 
The  amblyopia  which  frequently  exists  in  this  disease,  is  also  undoubtedly 
partly  due  t<:»  this  fact,  for  we  find  that  the  sight  of  auch  patients  is  ofleu 
njmarkflbly  benefited  by  blue  spectacles.  The  amblyopia,  however,  as  a 
rule,  depends  chiefiy  upon  the  disturbance  in  the  intra*ocular  circulation, 

euced  bv  the  state  of  chronic  congestion  of  the  venous  system  of  the  eye. 
ce  we  iind  that  vision  is  generally  greatly  improved  by  depletion,  and 
'nf>reesf>ecially  by  the  artificial  leech. 
The  retina  generally  sutfera  only  m  so  far  from  this  loss  of  pigment  in  the 

'  Wc  miiMt,  however,  He  citreAil  not  to  call  pvery  ltttk>  vrhlU'  rim  nt  tho  edge  "»f  tlna 
ii-A  ' -( [i  [fM  titniu  pobterior,"  for  thk  mny  be  causcH]  simply  by  the*  choroid  rwceding 
"ihL'\*hiit  liMCd  the  optic  nerve,  und  pennittini!;  the  Yi^^ht  to  l'^]]  at  thin  *spot  thmugh  the 
Minn  upon  the  deiuided  sclerotic,  thus  Hl!t>rdiHg  the  {ipjK^unmce  of  a  white  glistening 
run.  But  this  arc  i«  tiarrow,  Us  wl^es  are  nhrtrply  detiiiixl,  iind  there  urn  no  ulrt>phio 
chanitM  of  ilie  choraid  around  it.  This  condition  may  ocour  in  myopic,  emmetropic^ 
Mfl  hypermetropic  eyes. 
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may  graduully  extendi  towards  each  other  i  leaAHUg  lea?  and  less 

Jthy  structures  betwfon  them,  until  tliey  tinally  pass  into  each  other,  and 
one  Inrye  white  figure. 

The  oecurrenee  id"  inthirumatory  changes  in  the  choroid  and  retina  in  the 
rrgion  of  the  yellow  spot»  j^^enerally  causes  great  impairment  of  vision,  and 
the  patient  also  complains  of  the  cousttant  api>earance  of  one  or  more  central, 
fistNl,  dark  opot»  ^scotoraata)  in  the  field  of  vtsiou.  It  sliould  be  mentioned 
that  they  may  be  apparent  to  the  patient  lon^  before  wv  are  able  to  detect 
with  the  ophthalmost^ope  any  changes  in  the  region  of  the  maeula  lutea. 

Von  Graefe'  long  ap^o  called  attention  to  the  important  fact  that  serondary 
glaucoma  may  supervene  upon  sclerectasia  pt^terior,  and  leml  to  great  im- 
painnt^t  of  vision,  or  even  blindness,  if  the  true  character  of  the  coiufdica* 
tion  i,*  not  recognized  sufficiently  early  an<i  a  timely  irideetoiny  perforuii'd. 
It  always  atta{*ks  both  eyes  s^ooner  or  later.  He  states  that  this  §eeondary 
glaucoma  may  either  assume  the  charaeter  of  glaucoma  sim[»lex,  or  that  of 
the  inHammatory  form.  Glaucoma  simplex  occurs  chiefly  in  those  cases  of 
sclereetiisiti  posterior  in  which  inflammatory  symptoms  are  absent,  and  all  the 
tissues  are  normal,  excepting,  of  coiii-se,  m  regards  the  ehangcii  produced  by 
the  elongation  of  the  optic  axis,  and  the  attenuation  of  the  sclerotic  and 
choroid  at  the  posterior  hemisphere  of  the  eyebalL  If  in  such  eyes  glaucoma 
simplex  supervenes*  we  find  that  the  tension  of  the  eyeball  Increases,  the 
optic  disk  becomes  excavated,  the  visual  field  impaired^  and  the  sight  de- 
teriorated, but  generally  only  after  the  field  has  alrea^ly  become  greatly 
contracted:  the  refracting  media,  aa  a  rule,  remain  transparent.  According 
to  Von  Graefe,  the  glaucoma  simplex  would  appear,  in  such  cases,  to  bo  partly 
dae  to  the  advancing  age  of  the  patient,  for  then  the  sclerotic  becomes 
(r  and  leas  elastic,  thus  offering  a  greater  resistiince  to  the  process  of 

_  ing  (ectasia),  which  causes  a  tendency  to  retardation  in  the  venous  cir* 
mitatton,  and  also  compresses  and  irritates  the  ciliary  nerves  which  pass 
thniugh  it  here.  This  tendency  to  glaucoma  may  also  be  hereditary,  shi>wing 
iti*elf  in  several  members  of  the  same  family.  In  such  instances,  the  myopia 
hai{  generally  reached  a  considerable  degree  in  childhcM>d,  and  then,  between 
tJie  jiges  of  twelve  and  eighteen  years,  glaucoma  simplex  supervenes.  When, 
In  mi<ldle  age,  the  latter  attacks  eyes  which  are  only  moderately  myopic^ 
on  Grncfe  thinks  that  the  combination  is  accidental, 

Frefiueutly,  however,  secondary   glaucoma   does   not    manifest   itself   in 
'Icrcctasia  |X)8terior  until  symptoms  of  sclerotico-choroiditis  posterior  have 
led,  and  then  it  mwtly  assumes  the  character  of  irido-choroiditia 
th  periodic  cloudiness  of  the  aqueous  humor,  and  effusions  into  the 

With  regani  to  the  excavation  of  the  optic  nerve  which  is  met  with  in  the 
of  glaucoma  complicating  sclerectasia  posterior,  it  must  be  observed 
it  does  not  always  present  the  very  marked  features  of  the  glaucoma- 

10  or  [iresgurc  ctip.  This  is  especially  the  case  if  the  atrophy  of  the  cho- 
roid encircles  the  disk,  for  the  steepness  of  the  excavation  will  then  be  less 
evident,  a8  also  the  bending  of  the  vessels.  Hence,  ns  Von  Graefe  points 
out,  we  must  consider  every  excavation  in  sclerectasia  posterior  as  being 
gkucomatoui*  in  character,  if  the  edge  of  the  disk  is  tolerably  distinctly 
cuppi^d.  if  the  larger  veins  show  a  ditlerence  in  their  fulness  at  its  margin, 
aad  if,  together  wuh  these  symptoms,  the  eye-tension  is  increased,  and  there 
'■"  corre&pmdiog  functional  disturbances  in  the  eye  {e.  g.,  contraction  of 

**  A.  f.  0,/'  iv.  2,  15^;  iM.,  viiL  2,  304.     The  reader  ihoiild  lapeciiilly  consult  Ills 
lobwrvfttiom*  up»in  this  point  in  the  urticle  recently  publi^bed  (♦<  A.  f.  O.,'*  xv,  8, 178). 
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the  field).  In  some  of  these  cases  the  sight  remains  wonderfuiiv  -uimi,  ofl^H 
sideriiig  the  great  contract! on  of  the  field,  and  we  may  find  that  when  Che^| 
contraction  haj*  gradtiully  extended  from  the  inner  side  till  it  has  nearlyS 
reached  the  centre,  it  passes  upwards  and  downwards,  leaving  the  central ■ 
part  unimpaired,  to  meet  again  ^m  the  other  side,  and  thus  a  small  ii^let  olfl 
the  field  may  he  left  in  the  centre  of  the  blank.  W 

Sometimes  the  excavation  is,  so  to  speak,  double,  the  margin  of  the  dUk  ^ 
being  cupped,  and  a  second   (perhaps  eteeperj  excavation  existing  in  the 
sclerotic  at  a  distance  of  from  one-quarter  to  one-half  uullimetre  from  the  M 
edge  of  the  disk.     In  other  cases  the  excavation  is  extremely  steep,  present^  m 
ing  all  tbe  fe^iturey  of  a  very  marked  glaucomatous  or  pressure  cup;  one 
peculiarity  being  that  the  sight  remains  relatively  remarkably  good. 

Iridectomy  must  be  performed  as  early  aa  possible,  for  paracentesb  proves 
of  no  permanent   relief.      It   must  be  mentioned*  however,  that  in   some 
instances^  where  the  contraction  of  the  fiekl  ah^eady  encroaches  chieely  on 
the  centre,  the  operation  sometimes  causes  a  deterioration  of  the  sight  {Von    ■ 
Graefe).  | 

€hmplieati0ii8. — When  inflammatory  symptoms  have  supervened  and  the 
disease  has  assumed  the  cliaracter  of  sclerotico-choroiditis  posterior,  the 
vitreous  humor  ollen  becomes  clouded,  and  its  posterior  portion  even  perhaps 
fluid  or  detached.  The  vitreous  opacities  may  be  dark  fixed  specks,  or  float- 
ing membranous  films  of  varying  size  and  shape,  and  are  often  a  source  of 
great  anxiety  to  the  patient,  for  even  the  physiological  motes  are  rendered 
very  distinct  in  short-sighted  eyes,  on  account  of  the  circles  of  dittusion  upon 
the  retina  (xnde  article  on  *' Opacities  of  the  Vitreous  Humor").  The  most 
dangerous  form  of  opacity  of  the  vitreous  is  that  which  comes  on  very  sud- 
denly, is  confined  to  the  p<tsterior  segment  of  the  vitreous  humor,  uniform  in 
character,  and  sharply  defined  against  the  transparent  vitreous.  It,  more- 
over, shows  a  slight  teuflency  to  oscillate  or  tremble,  and  aflbrds  a  faint  gray 
reflex,  which  may  easily  cause  it  to  \ye  mistaken  for  detachment  of  the  retina, 
until  a  close  examination  of  its  margins  shows  that  the  retina  is  in  ]>erfect 
apposition  with  the  choroid.  This  form  of  opacity  is  generally  the  precursor 
of  detachment  of  the  retina,  and  Von  Graefe*  thinks  that  the  foHowing 
reasons  speak  for  k»  being,  in  all  probability,  a  detachment  of  the  \ntreous- 
1,  ItJ<  sudden  appearance,  \vherea.<  the  majority  of  opacities  of  the  vitreous, 
with  the  exception  of  the  hemorrhagic,  are  more  gradual  in  their  develop- 
ment. 2»  Its  sharply  defined  limitation,  in  spite  of  its  considerable  extent; 
whereas  we  find  that  iufiltration.s  of  the  vitreous  of  like  magnitude  generally 
pass  over  gradually  into  the  healthy  portion  of  vitreous,  3.  The  almost 
oonstant  sujierveiition  of  detachment  of  the  retina. 

In  speaking  of  detachment  of  the  vitreous  I  mention  that  Iwauoff  had 
observed  it  sometimes  in  sclerectasia  posterior,  and  he  thinks  that  in  such 
cases  it  is  produced  in  the  following  manner:'  **The  vitre<5us  humor  does 
not  grow  in  proportion  to  the  gradually  inrrea,sing  size  of  the  eye,  and  the 
serous  exudation  is  not  at  the  same  time  converted  into  the  tissue  consti- 
tuting the  vitreous  humor,  nor  does  it  dissolve  it,  both  remaining  indiffereiit 
to  each  other:  the  cifnnection  between  the  vitreous  and  retina  becoming, 
however,  loosened,  according  to  the  amount  of  ctf'usion.  Now  in  the  space 
which  is  thus  formed  between  the  vitreous  and  retina  we  find  that,  in  pro- 
portion to  the  development  of  staphyloma,  moi-e  and  more  serous  effusion 
IS  collected,  detaching  the  vitreous  more  and  more  from  the  retina," 
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P  DelachmctU  of  the  retina  is  unfortunately  another  not  unfrequent  complica- 
liop  of  the  rai^rc  considertible  degrees  of  sclerutico-ehoroiilitii*  posterior.  Ita 
WEtrnt  miiy  be  at  lirt*t  but  slight,  and  be  produced  by  a  serous  or  hemorrhagic 
dTusion  between  the  churoid  and  retina;  or  it  may  be  caused  by  the  con- 
irBction  of  some  of  the  exudatioiii^  in  the  vitreuua  humor  exertiuj^  traction 
tt|>ou  the  retina,  and  thun  detaching  it'  {rule  arttde  un  ** Detachiutmt  of 
Retina);" 

Opaeiiy  at  the  poHterior  pok  of  the  lefts  sometimes  occurs  in  the  later  stages 
of  the  diawijse.     Tht»  opacity  h  f^enerally  .situated  very  close  to  the  turniug- 

Soint  uf  the  eye,  and  hence  renuiin.s  immovable  when  the  eye  is  turned  in  a 
iffereut  direction.     Caturacta  accreta,  irido-choroiditis,  and  atrophy  of  the 
globe  may  ehise  the  scene* 

(kmt^. — The  origin  of  the  affection  is  still  a  matter  of  controversy.     [In 

certain  eyea,  the  insertion  of  the  choroid  around  the  optic  nerve  entrance  is 

of  sucli  a  nature  that  the  capability  of  reai.'^tauee  of  the  choroid  in  cases  of 

Increasing  extension  of  the  grovving^  eye,  and  in  the  varying  tension  of  the 

coAts  of  the  eye  in  the  devehiped  organ,  is  less*  than  it  shouhi  be.     In  these 

*ye8  aim  the  attachment  of  the  sheath  of  the  optic  nerve  deviates  from  the 

normal,  and  thb  influences*  the  power  of  the  re.si.stanre  of  the  sclera.     In 

^dh  an  eve  the  posterior  staphyloma  must  be  regarded  either  as  the  oom- 

Piete  development  of  a  congenital  malformation,  or  tu>  the  re.^jult  of  a  patho- 

lOfiiciil  proces-s   engrafted  on  a  congenital  ly  weak  spot.     A  second  factor 

*fiioh  enters  into  the  causation  of  a  posterior  staphyloma  is  an  abnormal 

^lion  of  the  external  mosclee  of  the  eyeball.     The  insufficiency  of  the 

iQternal  recti  muscles,  so  often  seen  in  progressive  myopia   with    posterior 

*tnphyh>ma,  postulates  a  previous  straining  of  these  muscles. — B.]     Without 

^oubtv  there  generally  ex ist^s  a  congenital  (and  often  hereditary)  tendency  to 

elongation  of  the  eyeball  in  the  optic  axis;  and  thit*  iriust  necessarily  cau^e 

*  stretching  and  thinning  of  the  sclerotic  and  choroid  in  this   direction, 

which  i*«  generally  soon  fallowed  by  consecutive  atrophy  of  the  latter.     The 

I  development  of  this  prulongation  of  the  optic  axie*  is  greatly  favored  by  the 
atrong  convergence  of  the  visual  lines  and  the  state  of  congestion  of  the  eye 
which  fKTCur  <luring  accommodation  tor  near  objects,  more  particularly  if 
these  are  small  and  insufficiently  illuminated.  For  during  such  accommoda- 
tion, a  certain  pressure  upon  the  eye  always  occurs,  accompanied  by  increased 
intra-ocular  tension;  in  consequence  of  which,  the  venous  circulation  within 
the  eye  becomes  retarded,  and  a  more  or  less  considerable  state  of  mechanical 
congestion  is  produced.  Irkstauces  of  such  intra-ocular  congestiou  are  fur- 
tiished  by  cases  of  amblyopia  due  to  opacities  of  the  corneal  or  lenSj  in  which 
the  myopia  is  caused  by  the  patient's  bringing  small  objects  very  near  to  the 
^re,  in  order  to  gain  larger  retinal  image.**.  A  .'iimilar  thing  may  occur  if 
iiie  patient^  whilst  using  concave  spectacles  for  reading,  gradually  approaches 
Ihe  book  too  near  to  his  eyes.  We  occasionally  iind  that  vitreous  opacities, 
ind  even  detachment  of  the  retina,  occur  in  such  cases  so«.m  after  long-con- 
linued  reading  or  working  with  spectacles. 
I  This  stiite  of  congestion  and  increased  pressure  of  the  intra-ocular  fluids 
lea<ls  t-o  softening  and  extension  of  the  tunics  of  the  eyeball.     As  the  latter 

|re^!eives  no  support  at  tlie  posterior  pole  from  the  muscles,  the  prolongation 
occurs  chiefly  at  this  ptiint,  the  choroid  being  stretched  and  generally  uuder- 
guing  consecutive  atrophy.  At  a  later  stage  symptoms  of  inflammatiun  may 
arise,  and  the  disease  assume  the  character  of  sclerotico-ehoroiditis  posterior. 
The  changes  in  the  choroid  are  then  no  longer  simply  due  to  extension  of 
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the  eyeball,  but  to  inflammation.  Small  eircu inscribed  patches  of  cb 
roiilitis  appear  at  the  margin  of  the  origiual  white  figure,  or  show  then 
selves  in  the  form  of  chorouiu-retinitis  in  the  region  of  the  yellow  epot,  an 
the  vitreous  humor  becomeH  clouded ;  so  that  we  have  in  fact  more  f>r  \e 
prouounced  symptoms  of  choroiditis. 

This  choroidal  atrophy  may,  however,  exist  without  any  posterior  fltaph; 
lonm.  Indeed,  Schwi'lgj^t-r  states  that  a  real  etaphyloma  posticum,  t\  «., 
more  or  less  sharply  defined  Incal  ectaaia  of  the  walls  of  the  eyeball,  da 
not  take  place  in  the  majority  of  cases  of  myopia.  The  presence  of 
posterior  staphyloma  may  bo  diagnosed  by  means  of  the  opnthalmoscopi 
particularly  with  the  binocular,  for  we  then  see  that  the  white,  shining  poi 
tion  of  the  sclerotic  exposed  through  the  thinning  of  the  choroid  h  not  € 
normal  curvature,  but  is  peculiarly  cupped  backwards,  giving  risr  at  th 
part  to  a  slanting  position  uf  tiie  optic  disk.  Schweigger,  moreover,  think 
that  the  acuteness  of  vision  is  diminished  to  an  unusual  degree  in  tht^ee  cbm 
of  myopia  in  which  posterior  staphyloma  exists  beside  the  optic  nerve.  Thi 
is  the  more  Hkely  to  happen,  as  he  has  observed  that  in  cases  in  which  I 
existence  of  a  posterior  staphyloma  was  proved  anatomically,  the  retina 
the  expanse  of  the  bulging  portion  was  generally  found  tote  more  or  U 
changed  in  structure,  an<i  even  atrophied  and  adherent  to  the  remainn  of  t 
choroid  and  sclerotic.  [The  visible  gaping  of  the  intervaginal  sp»c«  of  Ui 
optic  nerve  ia  a  constant  accompaniment  of  the  development  of  a 
Btaphyloma,  and  increases  with  the  growth  of  the  latter.  This  sejKi 
the  sheath,  together  with  the  necessary  displacement  of  the  posterior  cilia 
'vessels,  causes  disturbances  in  the  circulation  in  this  region  of  the  eyebu 
and  may  explain  why,  in  advanced  posterior  staphyloma,  the  optic  nenro 
so  often  partially  atrophic— B.] 

When  the  sclerectasia  and  atrophy  of  the  choroid  are  considerable, 
the  myopia  high  in  degree,  symptoms  of  irritation  and  inflammation  aJm 
always  supervene.     Bonders'  thinks,  "that  almost  without  exception,  t 
predisposition  to  the  development  of  staphyloma  posticum  exist*  at  b 
that  it  is  developed  with  symptoms  of  irritation »  which,  in  moderate  d 
of  stafihyloma,  do  not  attain  any  great  clinical  importance;  but  that  in  t 
lligher  degrees  an  inflamnnitory  state  almost  always  occurs,  at  least  at 

iracwhat  mf>re  advanced  time  of  life,  as  a  result*  and  as  a  cooperative  ca 
)f  the  development  of  the  distention  and  of  the  atrophy/* 

Jaeger"  considers  that  this  crescent  or  posterior  staphyloma,  as  he  tertni* 
is  almost  always  congenital  and  often  hereditary.     It  may,  indee*!,  exist  f< 
many  years,  or  even  throughout  life,  without  increasing  in  size,  or  witho 
the  «»ccurronce  of  anv  choroidal  changes  in  its  vicinity,  its  margin  remain* 
distinctly  and  slmrply  defined.     But  we  more  frequently  find,  if  the  evf«  aj 
much  used  and  the  myopia  increases  at  all  considerably  in  degree,  ttat 

Igt!  of  the  crescent  becomes  somewhat  irregular  and  broken,  and  gradaal 
Rt- > '-  insiste;  this  being  evidently  due  to  inflammatory  ehangefr  in 


I  lu'jiwmt, — This  should  be  always  very  guarded  when  the  disease  is  at 
Ivanced,  when  the  myopia  is  progressive,  and  when  the  opacities  in 

or  nre  considerable.     It  becomes  still  more  questionable  if  tl 
ities  arc  diffuse,  or  large  and  numerous,  if  the  upper  or  io\ 
ti(j4i  ut  Ll»*'  visual  field  becomes  clouded,  which  is  premonitory  or  sym| 
mtic  of  iktacliment  of  the  retina;  and,  lastly,  if  ttie  choroiilal  cbaui 

fTfrtiUf^  f^f  BrfVnptbii  nnd  Accommodation,*'  p.  Rft4, 
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thtfir  appearance  in  the  region  of  the  macula  lutea.     They  show  them- 

iielv«8  in  the  form  of  small,  i&ulated  whitish  spoils,  around  the  edges  of  which 

xhtre  are  little  accumulations  of  pigment :  these  small  whitish  spots  increase 

it*  me,  and   coalesce,  and  then  the  atrophy  of  the  churoid  becomes  very 

ftppnrent.     During  this  process^  the  retina  is  more  or  less  irritt\tcd,  and  this 

prrxhice?!  dimness^  of  vision,  which,  however,  disappears  again  when  the  retinal 

irritfttiou  subsides.     These  atrophia  changes  in  the  region  of  the  yellow  spot 

give  ri#e  to  fixed  black  spirts  in  the  visual  field,  which,  if  eon?*iderable,  may 

render  working  at  ^mall  objects  impossible.     The  alterationi*  in  the  macula 

Itttea  generally  commence  first  in  one  eye,  ami  may  for  a  time  be  confined 

to  it,  but  eouner  or  later  they  mostly  extend  also  to  the  other  eyt*. 

Treatmeiit, — Patients  Huliering  from  sclerotico-choroiditis  pos^terior  siiould 

particularly   warned  against  working  for  any  length  of  time  at  near 

,  or  with  their  head  bent  forward,  for  intra-ocular  venous  congestion 

ttthua  efl£ilv  produced.     It  is  also  very  injurious  to  read  in  a  reeuml>ent 

pcwition.     The  best  posture  for  reading  is,  to  sit  with  the  head  thrown  back, 

wid  to  have  the  liglit  falliug  on  the  book  from  behind,  so  tliat  the  page  nuty 

b»  veil  illuminated,  hut  the  eye  not  expo&ed  to  the  direct  glare  of  the  light 

la  writing,  it  \^  advant4igeou8  to  use  a  sloping  desk,  so  that  the  person  need 

fttJt  .^t<j«jp.     If  such  persons  are  permitted  the  use  of  s|)ectacles  for  reading 

wid  writing*  we  must  particularly  point  out  the  danger  of  bringing  the  object 

too  near  when  the  eye  becomes  somewhat  tsitigiie<l,  as  this  will  cause  a  i^train 

of  the  accommodation.     The  work  or  book  should  then  be  laid  aside,  until 

the  «^yf«  have  been  thoroughly  rented.     In  extreme  cashes,  we  should  strictly 

forbid  all  work  at  near  object^s,  either  with  or  without  .*ipectacles. 

The  irritation  of  the  retina  which  gives  rise  to  the  appearance  of  flashes 
of  colored  light,  or  showers  of  bright  stiirs,  etc.,  is  best  relieved  by  the 
application  ot*  flying  blisters  to  the  temple  or  behind  the  ear.  They  may  be 
with  advantage  repeated  at  intervals  of  six  or  eight  days. 

The  feeling  of  glare  and  dazzling,  of  which  many  of  these  patienta  com- 
plain when  they  are  in  a  bright  light,  and  which  oiten  produces  severe 
citiary  neuralgia  and  headache,  is  effectually  alleviated  by  the  use  of  blue 
les. 
the  inflammatorv  changes  in  the  choroid  are  at  all  considerable  or 
ve,  we  should  always  prescribe  a  ]>rolonged  course  of  small  doses 
ichloride  of  mercury  (one-sixteenth  or  one-twentieth  of  a  grain). 
rivalives  acting  on  the  skin  and  kidneys,  and  hot  stimulating  foot-baths 
&t  night,  aliio  prove  beneficial. 

If  th*?  eye  is  very  irritable,  the  external  tunics  of  the  eyeball  injected,  the 
optic  disk  reddened  and  hypenemic,  and  if  the  patient  experiences  pain  in 
und  around  the  eye,  together  with  a  feeling  of  weight  and  heaviness  in  the 
.  xi^vdl  tusi  if  he  can  hardly  keep  his  eyelids  open,  we  must  insist  upon  a 
rest  of  the  eyes,  and  an  absolute  cessation,  for  scjme  length  of  time, 
**u.M  ji.i  working  at  near  objects.  We  must  be  extremely  stringeut  in  the 
enforc4»ment  of  such  directions,  as  the  patients  are  apt  to  resume  work  as 
•tcm  Hi*  their  eyes  feel  a  little  better,  and  then  at  once  to  call  up  again  all 
the  symptoms  of  irritation  and  congestion,  which  may  cause  a  rapid  increa.se 
of  the  myopia  and  (d*  any  existing  sclerotico-cboroiditis  posterior.  Such 
cwe«  mre  alst)  much  benefited  by  the  use  of  stimulating  lotions  to  the  closed 
eye  and  its  vicinity,  by  the  eye-douche^  and  by  the  application  of  the  arti- 
ficial h:^ch.  If  there  is  any  spasm  of  the  ciliary  muscle,  atropine  mu8t  be 
met  J  employed.    The  artificial  leech  generally  reliev^es  the  irritation 

of  ti  ud   the  peculiar  tuid  very  distressing  feeling  of  heaviness  and 

adiing  iu  the  eyeball,  when  all  other  forms  of  treatment  have  proved  of  no 
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avail.     But  when  the  disease  is  very  cousiderable,  and  wh^o^  there  i»  an^TJ 
fear  of  a  detaehmeDt  of  the  retina,  m  use  ia  often  dangerous,  for  the  sudilen 
relief  of  the  intra-t»cuh\r  eircohition   is  followed  by  severe  reaction,  and 
temporary  hyperfemin  of  the  ves^^els  of  tlie  choroid  and  retina;  and  heticej 
an  effusion  uf  blood  may  take  place  and  prLMluee  detachment  of  the  retina. 


4.~[PAKENCHYMAT01TS   OR   METASTATIC   CIIUROIDITIS.^B] 
SUPPUKATIVE  I'HOKOIDITLS.    (PANOPHTHALMITIS.) 


The  course  of  this  disease  is  generally  very  rapid  and  severe.  It 
tuences  in  the  form  of  «u  acute  and  violent  iuHammation  of  the  eye. 
eyelids  become  very  swollen,  re<K  and  o'demat'tiuSt  the  upper  lid  hanging 
down  in  a  large  uiaajsive  fold.  The  conjunctiva  and  subconjunctival  tiMue 
become  injected,  and  there  k  a  considerable,  firm  gelatinous  chemosis,  which 
surrounds  tlie  cornea  like  a  dusky-red  girdle,  and  perhaps  protrudes  between 
the  aperture  of  the  eyelids  when  they  are  slightly  opened,  A  thin  muco- 
purulent discharj^c  oozes  out  between  the  lids,  but  sometimes  it  is  aljsent, 
atid  the  edges  of  the  lids  and  the  chemotie  swelling  look  dry  and  crusted. 
On  opening  the  eye,  we  may  find  that  the  cornea  is  quite  clear,  but  the 
anterior  chamber  i,s  diminished  in  size;  and  occupied,  perhajis,  by  a  more  or 
less  considerable  hypopyon;  the  at|ueoua  humor  is  clouded,  the  iris  pushed 
forward,  discolored,  and  of  a  yellowish  hue;  tlie  pujjil  Ls  sometimes  dilatedj 
in  other  cases  it  ia  of  a  normal  i^he  or  slightly  contracted  and  tied  down  by 
lymph,  or  it«  area  occluded.  The  teusiuu  k  of\eu  increased,  and  the  eye  is 
acutely  sensitive  to  the  touch  ;  it  ifi  also  prominent  and  its  movements  are 
greatly  impeded,  on  account  of  the  inhltration  into  the  subet>njun clival 
tissue.  If  the  refractive  media  and  the  pupil  are  sutficiently  cleart  we  observe 
a  peculiar  yellowijih,  golden  reflex  from  behind  the  lens,  in  the  anterior 
portiou  of  the  vitreous  humor,  which  is  due  to  a  purulent  inHltration  of  the 
latter.  The  retina  may  become  infiltrated  with  serum,  or  undergo  :?uppu- 
rative  changes,  and  the  latter  also  extensively  afllct  the  choroid  and  ciliary 
bcjdy.  The  changes  cannot  he  seen  with  the  ophthalmoscope,  on  acc-ount  of 
the  exudation  into  the  pupil,  or  the  opaque  condition  of  the  vitreous  humor. 
There  is  often  a  serous  ef!uj!iiou  from  the  choroid,  which  causes  either  a 
circumscribed  or  complete  detachment  of  the  retina,  or  this  may  be  produced 
by  hemorrhagic  effusion  from  the  choroid.  ^lorcover,  it  must  be  remem- 
bered that,  together  with  this  pressure  of  serum  or  bloml  behind  the  retina, 
the  contmction  and  shrinking  of  the  exudations  in  the  vitreous  humor,  and 
the  consef|uent  traction  upon  the  retina  from  in  front,  tend  to  produce  a 
very  extensive  detachment,  generally  of  a  funnel  shape.  Iudee<l,  although 
the  detachment  may  for  a  time  remain  partial  and  circumscribed,  it  almost 
always  becomes  complete  as  the  disease  advances. 

The  cornea  may  remain  transparent  throughout;  but  as  a  rulejt  beooraes 
clouded,  infiltrated  with  pus,  and  then  gives  way,  shrivelling  up  into  a  little 
yellowish  membrane,  like  wash-leather;  or  it  raav  remain  entire,  and  a 
spontaneous  |>erforation  of  the  eyeball  occur  through  the  sclerotic,  generally 
at  or  between  the  insertion  of  the  recti  muscles.  The  disease  is  mostly  ac- 
companied by  very  intense  pain  in  and  around  the  eye,  which  often  extends 
over  the  corresponding  side  of  the  head  and  face.  It  is  frequently  must 
agonizing,  until  the  eyeball  perforates,  or  paracentesis  is  performeil,on  which' 
it  rapidly  subsides,  ^here  are  often  also  marked  febrile  symptoms,  accom- 
panied, perhaps,  by  severe  vimiiting.  In  other  cases,  the  inflammatory  symp- 
toms and   the  pain  are  far  less  pronounced,  and  the  whole  course  of  the 
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dtMsiue  is  more  iosidious  and  of  a  milder  tv[)e,  aUhough  itB  regults  may  be 
jui«t  M  dUastrous.  The  si^'ht  bocomos  rapidly  and  very  greatly  imijaired^  so 
tlmt  the  patieot  may  ouly  be  just  able  to  distinguish  between  light  and  dark, 
or  not  even  this.  He  h,  moreover,  niiieh  troubled  by  subjective  flashes  of 
light,  showers  of  bright  stars,  etc. 

AniADg  the  moat  frequent  emtAes  of  suppurative  choroiditis  are  injuries* 
and  woundij  of  the  eye,  and  the  lodgement  of  foreign  bodies,  more  es|Micially 
JJortions  of  gun-eap  or  metal,  within  the  eyeball,  particularly  in  tiie  ciliary 
Wjpon  and  vitreous  humor;  such  cases  being  often  accompanied  by  very 
mere  iaiianjmatory  symptoms  and  intense  pain.  Although  foreign  bodies 
may  remain  for  a  length  of  time  suspended  iu  the  vitreous  humor  without 
(JoiDg  much  harm,  or  may  become  surrounded  by  lymph,  and  be  thus  en* 
cysted,  or  ftica|)«?ulated,  yet  this  is  only  nf  very  exceptional  and  rare  occur- 
rence, more  particularly  if  they  are  considerable  in  size,  and  of  a  nature  to 
*^  up  irritation  by  undergoing  chemical  changes.  Inflammation  of  the 
vitreous*  humor  supervenes,  extending  to  the  retina  and  choroid,  and  the 
m  becf>me:5  destroyed  by  plastic  irido-choroiditis,  or  8Up|>urative  panoph- 
thalmitis. 

Thf  disease  may  also  ensue  upon  operations,  such  as  those  for  the  removal 

fjicatJiract,  either  by  extraction,  or  still   more  frequently  after  couching 

(vidii  th*»  article  upon  **  Cataract "  y.     It  occurs  moftt  frequently  in  old  ana 

Je«j  Ividuafs,  or  in  instances  in  which  the  patients  are  exposed  after 

till  n    {r*  bad  vcutiJation,  overcrowded   rooms,  or  other  influences 

whivh  i)  purity  of  the  air  (pyiemia  in  a  hospital,  tvphoid  iev^r^  etc.). 

If  i^  nn  Ji^  and  important  fact,  that  eyes  operaterl  u[>on  for  chronic 

litis  show   very  little  tendency  indeed  to  take  on  suppurative 

11.  even  although  the  lens  may  have  been  removed,  together  with 

ft  portion  ot  the  iris  and  dense  masses  of  exudation.     Indeed,  such  eyes  bear 

,a  great  deal  of  operative  interference  with  impunity. 

I  Suupurafive  inflammation  of  the  cornea  and  iris  {as,  for  instance,  in 
[parulent  and  diphtheritic  conjunctivitis)  may  also  be  followed  by  panoph- 
[tluilmitis. 

I     It  may  likewise  be  produced  by  a  direct  extension  <>f  the  inflammation 

rfri)Uj  the  meninges  to  the  eye,  as  iu  cases  of  typlius,  cerebro-spinal  nien- 

I  u\;  but  it  may  also  in  such  instances  be  due  to  metastasis,  examples 

1 1  are  not  unfrequently  aeen  in  puerperal  fever.     A  very  short  time 

jiJUr  the  occurrence  of  the  embolism  suffices  to  set  up  secondary  metastiitic 

ifoci  of  di-^oiise  in  even  distant  organs.     According  to  O.  Weber,'  two  days 

[will  -r  this.     This  metastatic  form  of  the  dir^ea^e  may  eitlier  assume 

h  r>  i'  and  acutely  inflammatory  type,  rapidly  leading  to  tiuppurative 

ieation  of  the  globe;  or  it  may  run  a  more  insidious  but  equally  de- 

;....  L  course.     It  is  chiefly  met  with  in  cerebro-spinal  meningiti.'f',  puer- 

Iperai   t'oser  and  pya?m!a :  and  then  almost  invariably  attacks  both  eyes.' 

[Ilji  a  case  of  douole  metastatic  choroiditis  in  a  puer|K'ral  wonuin,  reported 

[by  Uo«*ch,  the  microscope  showed  the  vitreous  of  each  eye  fllled  with  lepto- 

kbrix  fibres,  showing  the  abundant  development  of  a  fungoid  growth.    There 

mere  also  great  nund>ers  of  micrococci  in  the  retinal  vessels,  which  corre- 

f        '    I  exactly  with  the  fungous  ihn>mbi  found  in  other  septic  processes. 

:d  dcveio[)ment  of  pus  through  the  entire  retina,  uveal  tract,  vitreous, 

I    »   Vtdg  AtU'«  "  BmdU  der  Wipn^r  AuKenklinik,"  1867. 

I    •  ]:"     "        V      llnioli  dnr  Chinir^U-.'^ 

I   ■  I  '  ^  jirtk'l*'  *th  ''  Mriti^^tJitir  Chopoicliti*,"  *•  Arehiv  f.  O,/'  xiii.  1,  127; 

hiiu  1'.     TT   . -.iv  -  j..ij»*irf»n  •'Di^t'UM*^  **f  the  Eye  in  Cprcbr<>-*pinal  >k'nini;itiB,*'  "Dub. 

buut.  Joiim*,  •  Mttv,  1H*57  [iiUo  o^nrer.  Joiim.  Mf»d.  Sci./'  JiMiuary,  1873]. 
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cornea,  and  lens,  he  regards  as  due  to  tho  diapedesis  af  the  white-blood  cor- 
puscles under  the  influence  of  infectious  substances  in  the  blcxwi.  which  a4?t 
upnn  the  vascular  walls.  It  has  alsri  been  met  with  in  inflamiualion  of  the 
urabitical  cord  in  the  new-born  child,  in  scarlet  fever,  sTrmllpox,  nialig^nant 
pustule^  phlegmonous  erysipelas,  and  cholera.  .Schmifh-Rimpler  ha^  gcen  it 
m  rheuraatii^ui  with<mt  cardiac  c<nnplicntion,  and  in  general  tuberculosis,' — 
B,]  Aecording  to  some  writers,  an  important  symptom,  as  showincr  the  im- 
plication of  the  eye  in   cases  of  meningitis,  cerebro-spinal  n]<  or 


thrombus  of  a  cerebral  ginus,  etc.,  is  oedema  of  the  conjunctiva, 


nd 


orbital  cellular  tis^sue,  accompanied  by  more  or  less  considerable  exoph» 
thalraos.  This  fact,  which  shows  the  direct  connectit>n  between  the  ocular 
and  cerebral  nfFcction,  has  assumed  special  interest  and  importance  since 
Schwalbe  has  found  that  fluid  injected  into  the  arachnciid  space  passes  (by 
the  lymph  paths)  through  the  optic  foramen  into  the  capsule  of  Tenon,  orbit* 
and  also  between  the  sheaths  of  the  optic  nerve.  These  experiraents  of 
Schwalbe,  as  well  as  those  of  8(;hmidt  and  Manze,  will  be  referred  to  in  the 
chapter  upon  the  optic  nerve.  From  these  researches  it  appears  that  the  con- 
nection between  the  cerebral  ami  ocular  affection  is,  as  Berthold^  has  lately 
pointed  out,  a^s  foHows;:  He  believes — "  L  That  the  affection  uf  the  eye  in  the 
ditferent  forms  of  meningitis  is  due  to  an  extension  of  the  inflammatioo  of  the 
meninges  to  the  eyehall  2.  That  this  extension  of  the  inflammation  ot^curs 
through  the  optic  canal  by  means  of  the  lymph  paths.  3.  According  to  the 
intensity  of  the  inflammation  and  the  exudations  poured  out  by  it  into  the 
lymph  spaces  of  the  eye,  there  is  either  a  filling  of  the  ca[Jsulo  of  Tenon 
accompanied  by  conjunctival  cliemosis,  or  a  filling  of  the  sub  vaginal  space 
(between  the  two  sheaths  of  the  optic  nerve),  causing  engorged  papilla  or 
optic  neuritis;  or  again,  in  the  severest  cases  there  is  suppurative  inflamma- 
tion of  the  retina  and  vitreous.  4.  The  iritis  and  indo-cboroiditis  occurring 
in  meningitis  are  always  consecutive/'  It  is  a  question  whether  it  may  not, 
in  cerebro-spinal  meningitis,  be  sometimes  due  to  the  exposure  of  the  cornea 
to  injuries,  on  account  of  the  great  lagophthalmos. 

Dr.  Estlander^  describes  the  chort>iditi3  which  is  met  w^ith  in  relapsing 
fever,  and  generally  occurs  from  the  second  to  the  fourth  week.  The  first 
gymptom  is  a  more  or  less  diffuse  cloudiness  of  the  vitreous  humor,  which 
veils  the  details  of  the  fundus  oculi,  and  then  floating  or  fixed  opacities 
appear.  (Generally  iritis  superveuei;,  posterior  synechiie  are  funned,  and  at 
a  later  stage  hypojiyou  and  cliemosis.  He  considers  the  disease  to  be  an  in- 
flammation of  the  ciliary  body  due  to  a  tlisturhance  in  the  nutrition  of  the 
eye,  which  is  produced  by  the  changes  in  the  blood  in  this  kind  of  fever; 
and  points  out  that  it  is  ipiite  different  from  the  suppurative,  metastatic 
choroiditis,  which  is  ol>served  in  severe  case^  of  typhus  and  is  due  to  em- 
bolism. 

The  proj7»o*/^  of  suppurative  choroiditis  is  most  unfa vonible,  for  this  is 
one  of  the  most  destructive  and  intractable  diseases  of  the  eye.  It  is  but 
seldom  that  we  can  arrest  ita  progress  in  time  to  save  any  useful  degree  of 
sight.  In  most  cases  rt  soon  ends  in  atrophy  of  the  eyeball,  either  with  or 
witliout  a  previous  |>erforation  of  the  cornea  or  sclerotic  anti  escape  of  st^me 
of  the  contents  of  the  eye.  The  dangerous  nature  of  the  disease  is  especially 
terrible  in  cases  of  metastatic  choroiditis,  for  instance  in  puerperal  fever,  or 
cerebro-spinal  meningitis,  as  both  eyei?  are  generally  affected,  and  then,  if 


I 


n  "Graefe  und  Bftcmiech,"  iv.  p.  033.] 
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ibe  patient  ahuuld  survive,  it  will  be  only  to  pass  his  days  in  utter  biiridness. 
Bui  in  some  tvaee^,  the  danger  h  not  confined  to  the  loss  of  sight,  for  even 
life  may  become  iniperilledf  as  Von  Gmefe  has  shown,  by  the  exten^jion  of 
llic  euppurfttive  intiummation  to  the  brain,  there  setting  up  siippunuive 
iti»^,  which  may  prove  fataL 

!  f)crtbration  of  the  cornea  or  sclerotic  had  taken  place,  the  intense 
pain  und  intiammatory  symptoms  generally  at  onoe  subeide  to  a  very 
oonmderable  degree.  The  eye  diminishes  in  size,  and  gradually  becomes 
veiled  up  ami  changed  into  a  small  contracted  etiunp,  which^  as  a  rule, 
not  remain  painful,  and  is?  not  jirone  to  give  rise  to  sympathetic  iuflam- 
fiiation,  except  intleed  it  contains  a  Ibreign  body,  whicli  keei)j5  up  a  consid- 
emble  degree  of  irritation,  and  is  always  a  source  of  danger  to  the  other  eye. 
6ojtietiuiei»,  however,  the  eye  retains  a  certain  size  and  cousiisteuce,  not  be- 
coming more  completely  atrophied,  and  on  the  aqueous  and  vitreous  humor 
bec«>ming  more  transparent,  we  may  be  able  to  examine  them  with  the 
uphthahnoscope,  and  liud  that  fresh  masses  of  exudation  are  effused ;  the 
tos  subsequently  becoming  opaque. 

The  trcaUneiit  must  In  the  iir^i  place  be  directed  to  saving,  if  possible,  some 
remnant  of  sight,  and  then,  if  this  he  <jut  *»f  tlie  question,  to  n)itigiiting  the 
great  autferxogs  of  the  patient.  Thus,  if  it  be  produced  by  a  foreign  body 
which  it  is  j^ossible  to  seize  and  extract,  this  should  be  done  without  lows  of 
time,  even  although  it  may  be  necessary  to  pass  the  instrumeut  into  the 
vitreous  humor  wide  article  upon  "The  Presence  of  Ftireign  Bodies  in  the 
Vitreous  Humor'^J.  If  the  lens  h  injured  and  swollen,  it  should  be  at  once 
removed,  together  with  a  considerable  i>ortion  of  the  iris,  if  symptoms  of 
severe  inllammation  supervene. 

If  there  is  a  ])erforating  ulcer  of  the  cornea  with  hypopyon,  either  para- 
centesis q>erhaj>s  frequently  repeated;  or  iridectomy  should  be  perlbrmed. 

~    n.  foreign   body  has  entered  the  vitreous  humor  and  lies  beyond  our 
»b»  ajid  if  it  be  small  and  haw  not  injured  the  lens  or  committed' any  con- 

terabte  mischief  in  its  course,  we  must  endeavor  by  the  strictest  antiphlo- 
gij<tic  treatment  to  subdue  the  inliammatory  complications,  and  if  possible, 
tu  prevent  suppurative  choroiditis.  Indeed,  in  some  of  these  eases,  the 
foreign  IxhIv  necomes  encapsulated  and  remains  innocuous,  an  excellent 
dugree  of  vision  being  j>erhaps  restored.  But  when  a  foreign  body  remains 
ill  \h^  ey*^,  we  must  always  keep  in  mind  I  he  great  danger  of  sympathetic 
infl  u.     If  the  eye  is  hopelessly  destroyed  by  the  accident,  it  will  be 

far  ^t  and  safest  course  to  remove  it  at  once,  so  as  not  only  to  avoid 

nil  danger  of  sympathetic  irritation,  but  also  the  occurrence  of  suppura- 
live  choroiditis.  I*  or  when  symptoms  of  panophthalmitis  have  siipervejied, 
it  will  be  no  longer  safe  U^  do  so,  because  there  is  imminent  risk  of  the  sup- 
Ltion  extending  to  the  brain  and  producing  flital  suppurative  meningitis. 
i,  in  which  this  has  (Xjcurred  after  excision  of  the  eyeball  during  acute 
lophthalmitis,  have  been  recorded  by  Von  Graefe,  Knapp,  Manhardt,  etc.* 

If  the  inflammatory  symptoms  are  very  severe,  and  of  a  sthenic  character, 
iced  compresses  should  be  constantly  applied  as  long  tia  they  prove  agree- 
able to  the  patient.  Leeches  should  be  placed  on  the  temple,  and  if  the 
^patient  ia  strong,  and  the  suppuration  has  not  already  become  too  extensive, 
\m  as  to  atford  little  or  no  chance  of  arresting  it,  rapid  salivation  shoidd 
be  induced,  in  the  hopen  of  checking  the  inflammation  and  preserving  some 
degree  of  sight.  Generally,  however,  this  prov^es  futile.  The  severe  pain 
I  in  aud  around  the  eye  is  often  most  relieved  by  hot  poppy  fomentations  or 


>  ♦^KL  Monttt*bl,"  1863,  p.  456. 
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poultices,  and  by  tlie  subcutaneous  injection  of  morphia  at  the  u^r. 
there  is  hypopyon,  or  the  tension  of  the  eye  is  much  increaseci,  par 
of  the  anterior  chamber  should  be  performed,  and  repeated  at  interval::  -jl 
day  or  two,  or  eveu  lesB,     If  the  eye  is  very  distended,  and  cause*  great  su 
fering  to  the  patient,  the  paracentesis  may  be  made  into  the  vitreous  hum 
instead,  which  oileii  afToras  great  relief. 

Tlie  patient's  strength  must  be  sustained  by  a  very  nourishing  diet^  th 
free  use  of  slimulnots,  and  by  the  administration  of  tonics. 

If  the  pain  and  inflammation   are  very  severe  and  protracted,  and 
greatly  enfeeble  the  patient  as  even  to  endanger  life,  it  will  be  b«t  to 
move  the  eye  at  all  hazards,  even  at  the  risk  of  an  extension  of  the  d* 
to  the  brain,  in  order  at  once  to  remove  all  source  of  pain,  and  thus  enfthle 
the  patient  to  regain  his  strength. 

[This  procedure  is  Btill  regarded  by  many  as  questionable  surgery .     There 
are  too  many  cases  on  record  of  a  fatal  termination  by  the  extension  back- 
wards of  the  inttanunation  to  the  nieninges.     In  most  of  the  severer  cai 
there  is  more  or  k'Bs  infiammation  of  the  orbital  cellular  tissue,  and  re) 
may  sometimes  be  obtained  by  incising  the  orbital  tissue  as  well  as  the  ey^ 
ball,  for  the  purpose  of  lessening  the  tension. — B.] 


rhere  m 
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Knapp*  baa  described   two  very  interesting   cases  of  embolism    of  th< 
choroidal  vessels.     In  each  patient  there  existed  welbmarked  canliac  dis^i 
(in  the  one  endo-carditid,  in  the  other  insufficiency  and  stenosis  of  the  aorti* 
valvt^  with  hypertrophy  of  the  left  ventricle).     The  affection  of  the  sight 
was  tpiite  sudden,  the  patients  noticing  a  dark  cloud  before  the  eye,  which 
at  first  pervaded  the  whole  visual  field,  but  then  became  concentrated  in  thej 
central  portion.     The  impairment  of  vision  does  not  occur  with  such  greal 
suddenness  as  in  embolism  of  the  central  artery  of  the  retina,  nor  to  such  ani 
extent,  for  in  the  one  case  V  =  one-tenth,  in  the  other  the  patient  could  read] 
the  finest  print,  and  only  noticed  a  large  scotoma  lying  near  the  axis  of  visionJ 
There  were  marked  chromopsy  and  photopsy.     The  ophthalm«>scope  revealed 
a  circumscribed  cloud  or  veil  in  the  central  portion  of  the  fundus  (and  cor- 
responding  to  the  scotoma),  which  was  due  to  a  serous  effusion  into  the  retina 
which  extended  to  the  disk.     The  vessels  were  also  hyperajmic  in  this  clouded 
portion  of  the  retina.     These  conditions  were  evidently  tho«^  of  collateral 
cffhsion  and  hypenemia,  and  due  to  embolism  of  some  of  the  choroidal  vessels 
at  this  point.     These  i>hen<jmena  are  easily  explained  when  we  remember 
the  anastomosis  between  the  central  artery  of  the  retina,  and  those  ciliary 
arteries  which   perforate  the  sclerotic  in   the  vicinity  of  the   diak.     The 
patients  subsequently  quite  regained  their  sights  and  the  fundus  resumed  its 
normal  apj)earance, 

5 [WARTY  OUTC4KOWTH8  OF  THE  CHOROID.— B.]    COLLOID 

DISEASE  OF  THE  CUOROia 

ThU  affection  waa  first  described  by  Wedl,*  and  consists  in  the  formatioil 
of  peculiar,  transparent,  bead-like  globules  on  the  inner  surface  of  lh« 
choroid,  Dunders'  supposed  them  to  be  due  to  senile  changes,  dependent 
Upon  u  colloid  metamorphosis  of  the  nuclei  of  the  hexagonal  pigment  ce\h^ 
wnercnx  H.  MOller*  thought  that  these  little  bodies  lie  horizontally  behind 
the  pigment  celb,  and  are  due  to  an  adventitious  thickening  of  tb«  elaiitie 


I  •♦A,  f,  0.,'*xiv.  L 
•♦*A.  f  0.,*M.  2,  107. 


*  '•  Gnindjfiugo  der  Histologi©,'*  1864. 
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lamina.  From  the  researches  of  Mr.  Hulke,  the  latter  view  appears  to  be 
the  tnie  one  ;^  be  moreover  found  that  the  capillary  vessels  of  the  choroid 
do  not  appear  to  be  primarily  affected,  as  the  blood  corpuscles  could  be  dis- 
tinctly seen  gliding  along  the  capillary  vessels  in  unbroken  column  beneath 
the  globules,  i.  e,,  to  the  outer  side  of  them. 

The  colloid  globules  are  highly  refracting,  and  are  arranged  sindy,  or  in 
little  eroupe  or  clusters.  They  assume  various  shapes,  being  globular,  oval, 
or  club-shaped.  They  are  but  slightly,  if  at  all,  affected  by  reagents.  Their 
nse  varies  from  one  twelve  hundred  and  fiftieth  to  one  four  hundred  and 
thirtieth  of  an  inch  (Hulke).  They  are  very  apt  to  undergo  chalky  and 
fiitty  degeneration,  and  then  present  a  finely  granular  appearance.  [They 
oft^  present  a  concentric  lamellar  structure.  The  retinal  epithelium  is  not 
directly  involved  in  their  growth. — B.] 

On  account  of  the  colloid  masses  pushing  aside,  or  even  destroying,  the 
hexagonal  pigment  cells,  the  latter  are  crowded  together,  so  as  to  form  a 
nwrow,  dart  rim  or  fringe  around  the  single  or  aggregated  globules.  Hence, 
the  choroidal  epithelium  presents  here  and  there  a  somewhat  variegated, 
pttchy  appearance.  Indeed  this  is  about  the  only  sign  by  which  the  presence 
of  oolloid  disease  of  the  choroid  can  be  recognized  with  the  ophthalmoscope. 
We  notice'  small,  faintly  pigmented  pale  patches,  surrounded  by  a  dark 
fringe  of  piement  cells,  the  choroidal  vessels  being  hidden  by  the  chalky 
deposits.  These  patches  may  be  strewn  about  at  small  intervals  over  a  con- 
nderable  portion  of  the  choroid,  more  especially  towards  the  equator  of  the 
fbnduB. 

It  was  supposed  that  these  colloid  formations  were  due  to  some  senile 
dumges,  as  they  are  most  frequently  met  with  in  old  persons.  But  Hulke' 
haa  Been  them  also  occur  in  quite  young  individuals,  and  considers  that  in- 
ftunmation  is  the  cause  of  these  adventitous  thickenings  of  the  elastic  lamina, 
as  he  baa  frequently  found  colloid  disease  associated  with  inflammatory 
changes.  He  states  that  it  is  almost  always  present  in  shrunken  globes 
which  have  been  repeatedly  inflamed,  and  he  has  also  seen  it  several  times 
in  acute  traumatic  inflammation. 

On  account  of  the  atrophy  of  the  choroidal  epithelium,  and  consequent 
injury  to  the  rods  and  bulbs  of  the  retina,  the  sight  is  often  much  impaired 
at  an  advanced  stage  of  the  disease,  and  if  the  latter  has  invaded  the  posterior 
pole  of  the  eye.  Fortunately,  however,  it  frequently  remains  confined  to  the 
periphery  of  the  fundus  (the  vicinity  of  the  ora  serrata),  and  then  of  course 
only  the  outline  of  the  visual  field  will  be  aflected. 

6.—TUBERCLES  OF  TUE  CHOROID  [CUOROIDITIS 
TUBERCULOSA.— B.]. 

It  was  formerly  supposed  by  some  surgeons  that  a  peculiar  form  of  plastic 
choroiditis  was  sometimes  met  with  in  the  later  stages  of  chronic  tuberculosis, 
and  was  consequently  termed  "  tubercular  choroiditis."  The  extensive  and 
very  careful  researches  of  Cohnheim  have  shown,  however,  that  this  is  not 
the  case,  for  he  has  failed  to  detect  the  presence  of  tubercular  deposits  in 
the  choroid  in  any  case  of  localized  tuberculosis  of  the  lungs  or  intestines.* 
Manz,^  however,  discovered  anatomically,  in  three  instances,  the  important 
and  interesting  fact  of  the  presence  of  tubercles  in  the  choroid  in  acute 

» *•  R.  L.  O.  H.  Rep.,"  i.  pp.  70  and  180.  »  Liobroich,  "A.  f.  O.,"  iv.  2,  290. 

»  «*R.  L.  O.  H.  Rep.,"  i.  181.  *  "A.  f.  O.,"  xiv.  1,  188,  note. 

»  lb.,  iv.  2,  120,  and  ix.  8,  188. 
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BuBch*  aubaequently  narrated  another 
of  the  Mucity  of  the&e  instauces,  it  wtu;  generally  8up] 


tttbercies  in  the  choroid  with  iicute  miliary  ti-». 
mtx  ran?  «i>d  exceptional.  The  great  error  of  this  sapp(»sitiot:M 
bam  ^uwQ  hr  Cohnheim»  who  found  in  eighteen  eases  of  m  i 
low  <  wliicli  ttmierwent  post-mortem  examination  in  the  Berliu 
llHti^lQiiaJ  lubercleg  in  the  choroid  of  one  or  both  eyes  in 
Witt  ihnr  praeoce  was  tbut^  proved  anatomically,  it  vrtuB 
V.^,»  Hp^^^  Io  make  the  first  ophthalmoscopic  diagnosis  of  the 

r^^  to  I>e  Wecker,  the  first  ophthaTmoecopLc  d^ 
uuvsvfui&i  iabercle?  was  published  by  Ed.  von  Jaeger  in  1855.  C 
rtr\^  t  pmkt,  Heilkunde,"  No.  2,  Jan.  26,  1855. )~B.] 

Wllk  liM  opbth&loio&cope,  tubercles  in  the  choroid  ap]>ear  ii 
iiiMill  letrenlar,  eircumscribed  spots  of  a  pale  r\>se  color,  ur  grayisi 
m^  '".  t*iie  fnmi  one-third  to  two  and  one-half  millimetres. 

rh  t'tti   in  the  vicinity  of  the  optic  disk,  but  may  exte 

N-  di.<ttttjfe  from  it.    Although  the  ijmallerlut^ 
_;   ur  widen ing-uj>  of  the  choroidal  epitheli 
nt  moleculcii,  aofl  heuce  unly  give  rise  to  a  mi 
roid  at  this  spot  (\'on  Graefe),  yet  they  should 
lb'  ireful  and  dextertjus  ophthalmoscopist,  mure 

U  v*.v^^  V,..  near  the  centre  uf  the  fundus.     If  they  occu 

«k|UMiuc  il  I  tferent,  more  ei^{>eciu)]y  as  these  patients  are 

•''■   '      ^  .  ..ii  account  of  their  re*^tless  or  comato<ae  condi 

ive  rise  to  more  marked  changes,  and  are  distinctl 
"  •'       'n^roid,  as  h  evidenced  l)y  the  parallax  wh 
(  iii  found  to  \iBss  over  one  of  these  n»jK:i 
vi.  Lilt    hUtor  iii  quite  normal,  iind  there  is,  except  io— 

1,^.  u>u  of  pigment  around  lhem»  nlthough  at  their  ma 

II  .  \u\  by  which  the  paler  red  or  grayish  central  porti 

tti  '    JUlo  the  normally  tinteti  choroid.     Together  w*' 

id,  there  may  exint  more  or  leaa  marked  liype^ 
r  i*  not  the  least  trace  of  any  loss  of  tranep**- 
lu  the  vicinity  of  the  ililated  vessels.     The  numb 
tfv  frouj  nue  to  fiflv-two  (CohuhcimK' 

<iise  aftect:?  both  eyes.     It  has  been  proven  by -^ 
,,  a  rt'al  tuberculous  choroiditis.     The  entire  thick- 
;>  (»c  involved  by  the  cellular  elements  of  the  tuberch 

*X'4«'^  vi^^wdeil  t«*wartls  the  sclera,  and  the  rcHinal  ejntheliui 
IHlMM.'i.     This  ii*  iHstinut  from  the  isolated  tuberculous  nodules. 
f»iirt»id  may  not  he  the  result  of  chronic  or  acute  g 
V  hiive  been  recognized  in  the  choroid  montlis  befo 
mptoms  manifested  themselves, 
I  i'ted,  though  sometimes  this  is  not  the  awe. 
the  subject,  t*ee  **  Graefe  und  l^aemiach's  Handb. 


^.  Mifir  Wiact  mo<le  oi  development  is  yet  uncertain.     Thug 
k4i  il^v  urigiuttted  primarily  in  the  tunica  adventitia  or 


U,  tilr  dphth,,"  XXV.  4,  pn   163-236.— B.] 

no  doubt  that  the  tubercles  are  formed  in  the  stro 


1 


Vivlitv,"  vol  3«»  p.  448.  «  *«  A.  f,  O.,  '  xiv.  I,  193. 

M«  *W  Ut^'ly  rej^Kirtcd  two  case*  of  miliary  tuborciilrjsb  in  childj^^ 
l^W  «iv«iv  diiiir*"'**'^  ^"  *^®  choroid  during  life.     '*  BerL  klin.  Wc 


>\*  T  and  S»  1876.] 
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veoels;  Buech  thoutrht  that  they  were  formed  from  the  colorless 
8  of  the  Btnima  oi'  the  choroid ;  ^vhereas  Cohnheim  consjidei^s  thut  tliey 
are  developed    fruni    j>ecuHar  migratory  cells  ( Wnndcrzellen)   resemhling 
lymph*e<.»q>uscles,  which  He  strewn  about  in  the  choroid. 

Soon  iiller  the  publicatioD  of  Cohnheim's  paper,  I  was  fortunate  enough 
to  dijip:no«e,  with  the  ophthalmoscope,  the  presence  of  tubercles  in  the  cho- 
roid, and  submitted  the  preparation  tfj  the  Pathological  Society. 

As  this  is  the  tirst  vnse  in  which  tubercles  of  the  choroid  have  been  met 
with  in  England,  and  n^  it  lUustratiis  well  their  ophthalmoscopic  charaeter- 
ics.  I  give  it  in  exiett^o. 

M.  J.  1*.,  a  little  girl,  set,  eight,  was  admitted  on  November  5,  1867,  into 

iiig*B  Cf>llege  Hospital,  under  the  care  of  Dr.  Garrod,  with  symptoms  of 

ate  tiiberculoeifl.     Bhe  had    become  rapidly  emaciated  during   the   last 

oath,  and  bad  during  that  time  suffered  from  dyspnti^a  and  dry  cough» 

n  admission  there  was  great  febrile  disturbance,  pulse  13li,  respirations  6f», 

ture  101°.    Slight  dulnesa  of  left  side  of  chest,  and  crepjtiition  about 

cond  intercostal  space,    November  6th:  Tempemture  10*i'^,  pulise  148» 

spiration  9G.     Urine  acid,  no  albumen.     Puerile  respiration  on  right  side, 

y  tubular  on  lefl.    I  examined  the  eyes  with  the  ophthalmoscope,  and 

"  the  presence  of  tubercles  in  the  choroid.     November  11th:    The 

t  grew  rapidly  worse  and  died  on  this  day. 

Po«t-niortem  examination  by  Dr.  Kelly: 

The  brain  substance  was  apparently  normal,  but  on  the  sufierior  aspect  of 
k»R  bemiaphere  were  seen  two  or  three  small  opacities  in  the  pia  mater, 
th  lungs  were  filled  with  miliary  tubercle.  Liver  and  heart  healthy, 
kidneys  contaiual  tul>ercle^  in  their  cortical  sub&tance^  and  were  congesttil 
tkrougbout.  Capsule  of  spleen  had  some  tubercular  i^i)  dei>08it8,  the  organ 
itielf  ijeing  heAlihy.  The  mesenteric  glands  were  sitmewhat  increased  in 
mm  and  number,  and  some  solitary  glandi*  of  the  small  intestines  were  en- 
lanpd.  The  surface  of  the  peritoneum  was  healthy. 
Examination  of  the  eyes  during  life: 

I  found  that  the  eyes  appeared  externally  quite  normal.  The  sight  was 
perfect  (No.  1  Jaeger).  The  field  of  vision  normal.  The  refracting  media 
perfectly  transparent.  With  the  ophthalmoscope,  it  was  found  that  tne  optic 
nerve  and  retina  were  healthy,  the  retinal  veins  slightly  dilated;  the  outline 
of  the  disk  perfect.  In  the  clinroid — which  was  otherwise  perfectly  normal 
— were  noticed  numerous  t^mall,  circular,  prominent,  grayish-white' notiulee, 
hich  were  chiefly  situated  in  the  vicinity  of  the  optic  disk,  more  especially 
the  region  of  the  yellow  spot.  Towards  the  periphery  of  the  fundus  they 
e  rooro  sparsely  scattered.  The  epithelium  of  the  choroid  around  the 
ules  was  only  very  slightly  altered  in  appearance,  the  cells  being  evi- 
ntly  oj:M?ned  up  or  pushed  aside  by  the  nodules,  and  there  was  no  agglomer* 
ion  of  pigment  around  the  latt^fr,  but  the  thinned  portion  of  the  epithelium 
|Mied  insensibly  over  into  the  normal  con<lition.  At  some  points,  a  nodule 
Qodd  tn?  seen  lying  beneath  a  retinal  vessel  which  passed  distinctly  over  it. 
lie  nodules  were  prominent,  but  whether  or  not  the  retinal  v^sel  was  arched 
iorward  by  the  tubercle  could  not  be  accurately  determined,  as  it  was  quite 
ittpoasible,  on  account  of  the  restless  movements  of  the  patient*s  eye,  to  dis- 
"*  guisb  witl)  certainty  as  to  the  presence  of  a  parallax.  The  condition  was 
TV  similar  in  both  eyes. 

The  diagnosis  of  tubercular  deposits  in  the  choroid  was  verified  by  a  care- 
ful dissection  made  by  Hr.  Bowater  Vernon,  the  cunitor  of  the  Moorfielda 
Hospitalt  an  account  of  which  will  be  found  in  the  *'  K.  L.  O.  H.  Reports/' 
vi.  2,  163. 

24 


401  [ 


870 


DISEASES    OF    THE    CHOROID. 


Other  ioterestiag  facts  io  cunnection  with  this  subject  are,  that  Cohuheini  i 
found  that  the  thyroid  gland,  which  was  supposed  to  eojoy  a  gpeojal  im- 
munity from  tubercuhir  deposits,  was  in  most  cases  iuiplicated.  hi  Guinea- 
pigs  he  had,  moreover,  succeeded  iu  producing  tubercles  iu  the  choroid 
by  inoculation.  The  mutter  was  taken  from  a  tuberculous  lymphatic  glan« 
and  the  animal  tiled  five  weeks  oiler  the  inoculation,  when,  besides  thoee 
the  choroid,  miliary  tuljercles  were  met  with  in  all  the  orgaos,  viz.,  In 
lungs,  liver^  kidneys,  spleen,  serous  membrane,  etc."* 


7,— TUMORS   OF  THE   CHOROm. 


[The  choroid  is  very  often  the  seat  of  tumors,  most  of  which  belong  to  the 
class  of  njelano-sarcoma.  ^fuch  more  rare  are  the  un pigmented  fibro-sarco* 
mata,  and  the  rarest  of  all  are  the  niyomata  or  fibromata,^ — B.]  But  in 
many  instanoes  the  tumor  presents  a  mixed  charactej,  being  partly  earoc^ 
matons  and  par*'"  ^»^«;»-.-«^*....^      a^^,.«^:«,,  *..  \7..«  ri^....i..t  *».«  ,,-«-♦ 


carcinomatous.  According  to  Von  Graeie,*  the  grent 
majority  of  choroidal  tumors  are  of  a  sarcomatous  nature ;  a  much  smaller 
proportion  are  of  a  mixed  character ;  and  only  in  exceptional  instance*  are 
they  carcinomatous.  These  differences  in  the  nature  of  the  tumor  are,  how 
ever,  only  recognizable  with  the  microscope,  as  the  eye  does  not  present  an 
special  symptoms  which  would  enable  us  to  decide  whether  or  not  a  giveft 
case  of  intra-ocular  tumor  is  of  a  sarcomatous  or  carcinomatous  nature. 

[The  melanotic  sarcoma  is  the  most  common  of  all  choroidal  tumors,  and 
is  generally  situated  in  the  equatorial  or  ciliary  regions,  though  it  is  ooca- 
Bionally  met  with  in  the  posterior  paxt  of  the  eye  in  the  neighborhood  of  the 
optic  nerve. 

The  unpigmented  or  leuco-sarcoma  is  much  less  common  than  the  pig- 
mented, and  is  generally  composed  of  round  cella,  though  occaj^ionallv  there 
are  found  large  numbers  of  very  large  fusiform  cells*  According  to  &jiapn, 
the  sarcomata  which  are  compose<l  to  a  large  extent  of  these  elongated  celJB 
probably  proceed  from  the  external  layers  of  the  choroid,  while  the  small 
round-cell  tumor  arises  from  the  chorio-capiUaris,  Tlie  former  variety 
sembling  fibro-sarcomat  have  a  much  slower  course,  and  are  not  so  much' 
inclined  to  produce  metastatic  deposits  as  the  smaU-cell  variety. 

The  term  cav*rrnom  sarconm  is  used  to  describe  a  form  of  growth  in  which 
there  is  an  enormous  development  of  vessels 

In  rare  cases  a  sarcoma  may  undergo  partial  ossification,  and  these  tumon 
are  known  histologically  as  osteo-sarcoma. 

Among  the  more  rare  mixed  forms  of  tumor  may  be  mentioned  the 
coma-carcinomatosum,  the  glio-sarcoma,  and  the  myxo-«arcoma. — B-] 


1 


lall 

1 


^1)    tSAUrOMA   OF   THE   ClIOROll). 

The  disease  presenta  itself  at  the  outset,  as  a  small  nodule  in  tl 
or  lateral  portion  of  the  choroid,  being  developed  from  the  piL 
nective  tissue  of  the  latter.     During  the  earliest  stage,  the  choroidal  cpitl 
lium  and  the  retina  may  remain   unaffected,  passing  intact  over  the 
nodule;  but,  as  the  latter  increases  iu  size,  the  retina  generally  bccomt 

»    ♦A.  to.,"  xiv,  1,205. 

*  *' A   r  0,,'*  xjv.  2,  115.    The  reiider  will  And  in  thU  article  a  very  intcrwliog  and 
1  Ic  Account  of  tlio  chief  dirt>renc<*n  l>etwt»eD  the  «yinpioiaa,  dcreloptneDt,  and  oouno 
nuiii  of  the  choroid  and  plioraii  retina?. 
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mof^  or  le»  detached  by  the  effusion  of  a  eeroiiB  or  hemorrhagic  rethJish' 

browo  lluid,  which  causes  the  detached  portion  of  the  retina  to  fluctuate  and 

tremble  on  every  movement  of  the  eye.     According  to  IwanoflT/  detachment 

of  the  vitreous  precedes  that  of  the  retina  in  tumors  of  the  choroid.     Subse- 

queutly  the  retina  mostly  becomes  completely  detached  (the  vitreous  humor 

midergoing  corresponding  diminution  in  volunie),  giving  ri.se  to  the  >vell- 

IcDown  funnel-shaped  detachment,  the  apex  of  which  is  situated  at  the  optic 

tterve,  the  base  at  the  ora  serrata ;  the  space  external  to  the  detached  retina 

Wng  t>ccypied  by  the  tumor,  and  more  or  less  fluid.     The  lens  now  soon 

becomes  cataractous,  if  this  has  not  already  occurred,  more  especially  at  its 

pOdJterior  pole.     The  vitreous  humor  may  lose  its  transparency  at  an  earlier 

•togiF^  of  the  disc-ase.  whilst  the  detachment  is  still  but  partial,  so  that  the 

deuiis  of  the  fundus  are,  perhaps,  obscured   by  a  diffuse  haziness  of  the 

iitroous,  interruixed  with  more  or  less  flliibrm  or  membranous  opacities.     If 

tb< retina  retains  its  transparency  and  lies  in  close  contact  with  the  tunior, 

it  may  be  possible,  in  some  cases,  to  recog^nize  the  latter  with  the  ophthalmo- 

soope,  as  it  present's  the  appearance  of  a  distinct,  smooth,  «jr  slightly  nodu- 

ktid  BwelHng,  the  color  of  which  may  vary  from  a  pale-brown  to  a  dark 

eoffe^Ksolored  tint,  according  to  the  amount  of  pigment  which  it  contains.    If 

the  detached   retina  should  undergo  inflammatory  or  fatty  changes  and 

become  thickened,  a  yellow  reflex  may  take  the  place  of  the  brown  color  of 

the  tumor.    But  this  reflex  differs  from  that  met  with  in  glioma,  by  not  being 

of  such  a  brilliantly  white  or  whitish-yellow  tint,  or  so  brightly  opalescent 

(Von  Graefe).*     As  a  rule,  the  early  stage  of  the  disease  is  accompauied  by 

•  serous  detachment  of  the  retina,  which  will  completely  hide  the  presence  of 

the  tumor;  and  it  is  only  when  the  latter  increases  in  size  and  reaches  up 

to  the  detached  retina,  that  small,  dark,  knob-like  protuberances  may 

T  bene&th  the  latter,  side  by  side,  perhaps,  with  portions  of  detached 

&,  which  show  a  distinct  treraulousness  when  the  eye  is  moved.     I 

ay  as  well  now  call  attention  to  the  fact  that  the  degree  of  the  intra- 

lar  tension  is  of  great  diagnostic  importanee  in  cases  of  detachment 

e  retina  ;  for  whilst  it  is,  as  a  rule,  diminiished  in  cases  of  simple  detach- 

,  it  either  remains  normal  or  is  more  or  leas  increased  when  the  latter 

e  to  the  presence  of  an  intra-ocular  tumor.     Indeed,   in   the   more 

idvaneed  stages  of  sarcoma,  the  disease  of\en  assumes  marked  glaucomatous 

symptoms.     The  tension  of  the  eye  is  greatly  increased,  the  cornea  perhaps 

•tCAmy,  roughened,  and  aua&sthetic,  the  anterior  chamber  very  shallow,  the 

iris  poshed  forward  and  its  tissue  atrophied,  the  pupil  dilated  (often  irrreg- 

ulany),  the  lens  perhaps  opaque,  the  sight  lost.     The  patient  complains  of 

great  ciliary  neuralgia,  extending,  may  be,  to  the  corresponding  side  of  the 
ead  and  face.    The  sufferings  are  especially  acute  and  sudden  if  intra-ocular 
hemorrhage  haa  occurred.     At  a  later  date  staphylomatous  bulgings  may 
appear  in  the  cilian^^  region,  and  might  be  mistaken  for  masses  of  tumor ; 
heir  transparency,  when  a  strong  light  is  thrown  upon  them,  will,  however, 
lard  u«  against  such  an  error  (Von  Graefe).     After  the  increased  tension 
as  existcfi  for  some  length  of  time,  a  severe  attack  of  acute  glaucomatous 
ammation  may  supervene.     Von  Graefe  calls  attention  to  the  fact  that 
e  had  several  times  noticed  this  occurrence  after  atropine  had  been  applied 
br  the  purpose  of  facilitating  the  ophthalmoscopic  examination.    Now,  if  we 
'o  Dot  know  the  history  of  the  case  ( the  prior  detachment  of  the  retina,  etc,) 
and  the  media  are  too  clouded  to  permit  of  an  ophthalmoscopic  examination, 
it  may  be  very  difficult  to  recognize  the  true  nature  of  the  disease^  and  it 


A.  f.  0.,'»  xv.  2,  69. 
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will  be  perhaps  eonsiclerei]  a  simple  case  of  glaucoma.  An  iridectomy" 
iimde,  and  the  pain  tenipurarily  relieved  by  the  diminution  of  the  temioi 
But  it  soon  recurs  with  all  its  former  viuleuce,  the  eye  again  become*  hard^ 
our  Buepicions  are  aroiis^e<l  as  to  the  presence  of  an  intra-iicular  tumor,  th4 
eyeball  is  enucleated,  iiud  out  eoojectures  are  verified.  This  tact  has  U 
some  surgeons  to  the  belief  that  melanotic  sarcoma  is  very  prone  to  becofiK 
developed  in  glaucomatous  eyes.  But  this  doe^s  not  appear  to  be  the 
the  glaucomatous  condition  being  simply  one  phase  of  the  di^ase.  Sue! 
cases  of  auppoeed  glaucoma  in  which  intra-oeular  tumors  were  subeequentl; 
found,  have  been  observed  by  Bmvman/  Vrm  Graefe/  Hutchinson,*  Dur,*e< 

Sometimes,  however,  the  presence  of  the  tumor  seta  up  greiit  irritation,  an< 
finally  gives  rii*e  to  u  plastic  form  of  trid<M*hor(iiditis,  which  leads  to  a  mui 
or  lc-38  considenible  temporary  atrophy  of  the  eyeball.     The  shrunken  globi 
becomes  the  seat  of  iuten^^e,  persi?itent  pain,  for  the  relief  of  which  enuclea-* 
tion  is  performed,  and  then  the  tumor,  the  real  source  of  the  mischief,  m  di 
covered.     It  must  be  mentioned,  however,  that  whilst  temporary'  atrophy  o 
the  globe  is  not  onfref|Uently  observed  in  the  course  of  glioma  retinae,  this  ii 
oidy  exceptionally  the  case  in  sarcoma  of  the  choroid ;  as  the  choroidal  inJ 
flammation  generally  ansumes  a  secretory  or  serouB-hemorrhagic  character, 
indeed  the  giaucomatoua  condition  may  even  continue  after  the  extra-oculnr 
development  of  the  disease.    The  atrophy  generally  depends  upon  sloughing 
of  the  cornea  from  paralysis  of  the  corneal  nerves,  which  is  followed  by  more 
or  less  severe  suppurative  panophthalmitis  (Von  Graefe).*     Attantton  has 
been  callefl  by  Vou  Graefe*  to  several  points  which  may  enable  us  to  distin- 
guish between  simple  atrophy  of  the  eyeball,  and  that  which  is  dependent 
upon  intra*ocular  sarcoma.     In  the  latter  case,  very  severe  spontaneous  par- 
oxysms of  pain  occur,  whilst  the  ciliary  region  is  hardly,  if  at  all,  sensitive 
to  the  touch  ;  whereas,  in  the  atrophy  ensuing  upon  irido-cyclitis,  the  revere 
obtains,  there  being  but  little,  if  any,  spontaneouw  pain,  but  the  eye  remaiQing 
for  a  long  time  sensitive  to  the  touch.     Moreover,  if  a  8arci>ma  is  present  in 
the  atrophied  globe,  the  diminution  in  size,  or  flattening  of  the  eyeball,  occi 
in  the  antero-posterior  axis^,  the  equatorial  region  not  contracting  to  the  sami 
extent     The  depressions  caused  by  the  four  recti  muscles  ai*e,  therefoi 
unusually  apparent  upon  the  anterior  surface  of  the  globe.  Again,  on  account 
of  the  subsequent  contraction  of  the  connective-tissue  elements,  which  hav< 
been  formed  within  the  eye  in  the  course  of  the  pano|)hthalmitia,  a  barrier] 
is,  to  a  certain  extent,  placed  against  the  development  of  the  tumor  in  fnmt,] 
Hence,  although  the  latter  increases  in  size,  the  collapsed  eyeball  dties  nol 
fill  out  and  become  plumiier,  but  remains  flattened,  and  a  retroocular  exten- 
fiion  of  the  morbid  growth  occurs,  pushing  the  eyeball  forward,  and  thus' 
causing  a  certain  degree  of  exophthalmos.     In  estimating  the  d^ree  of  the 
latter,  we  must  not  forget  that  the  eyeball  is  diminished  in  size,  otherwise 
we  may  easily  undervalue  the  extent  of  the  protrusion. 

The  progress  of  sarcoma  of  the  choroid  is  generally  slow  aa  long  aa  it  la 
confined  by  the  firm  sclerotic  within  the  cavity  of  the  eje,  and  it  may 
remain  stationar}^  for  a  considerable  length  of  time;  but  if  it  has  onoe  per- 
fonite<l  the  coats  of  the  eyeball,  it«  progress  is  very  rapid.  Its  exposed  sur-^ 
face  become**  ulcerated,  and  covered  by  a  dark-red  crust  of  blood,  Am 
ichorous  discharge,  upon  the  laceration  of  which  it  bleeds  freely,  often  v« 
proftiaely.     Perforation  may  take  place  through  the  cornea,  (generally  at 


>  "  K.  L.  O.  H.  Rep.,"  iv,  81, 
»'*R.  L.  O.  H,  Rep.,'  V.  88. 
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the  ecIero-€orneal  junction),  at  the  front  part  of  the  sclerotic,  or  at  it« 
^^^.  'ior  j>ortiou,  close  to  the  optic  nerve.  The  disea.se  may  also  extend 
into  the  optic  nerve;  small,  Jark,  stringy  patches  being  fonad  to  pass  back - 
wartls  frtim  the  lamina  cribrc»sa  between  the  nerve  tubules,  and  thus  causing 
4?xteasion  of  the  disease  into  the  orbit,  or  towards  the  brain.  With  regard 
imi)licatian  of  the  optic  nerve^  Von  Graefe  is  of  opinion  that  the 
the  outset  extend*  from  the  lamina  cribroaa  along  the  inner  sur* 
'the  uerve-aheatb,  or  alon^  the  septa  of  the  perineaurium.  Whereas 
ID  glioma,  the  whole  thickness  of  the  nerve  is  simultaneously  aflected.  Or 
agaixi,  small,  circumscribed,  black  patches  make  their  appearance  on  the 
0cierotiCf  being  apparently  independent  of  the  disease,  and  their  presence  ia 
'Uerally  prognostic  of  a  rapid  extension  of  the  tumor.  According  to 
irchow,  the  microscope,  as  a  rule,  reveals  a  progressive  implication  of  the 
dcrotio. 

The  appearance  which  the  tumor  presents  on  section,  varies  with  the 
'      int  ol  pigment  which  it  contains.     It  is  generally  marbled  or  speckled, 
pt^rtions  being  pale,  others  of  a  more  or  less  deep  brown  tint.     These 
lelaootic-sarcomatous  tumors  may,  however,  be  of  a  uniform,  black,  inky 
r.     But  according  to  Virchow,'  sarcoma  of  the  choroid  may,  in  very  ex- 
iooal  cases,  be  quite  colorless.     It  has  hence  been  termed  **  leuc<»-sar- 
;"  and   this   is   probably   due   to   some   local  ciuise,  it  being  perhaps 
primarily  developed  from  the  less  pigmented  inner  portion  of  the  choroid, 
[These  teleangiectatic  forms  of  sarcoma  are   not   very    uncommon,  and 
lerally  occur  in  unpigmented  tumors. — B.] 

Sarcoma  is  characterized,  microscopically,  by  the  presence  of  cells  of 
rarying  size  and  shape.  They  may  be  stellate,  spindle-shaped,  oval,  or 
ijund,  having,  perhaps,  well-marked  prolongations.  They  contain  nuclei 
iud  nucleoli.  Siimetimes  the  cells  ure  uf  an  extremely  large  size  (giant  cells 
>f  Virchow),  and  contain  a  great  number  of  nuclei.  Bet^veen  the  cells  is 
deserved  a  variable  quantity  of  scanty,  fibrilkued,  intercellular  tissue.  But 
lere  is  a  complete  absence  of  an  areolar  uKwle  of  arningement,  and  in  the 
►arc  form  of  sarcoma  the  cells  are  not  collected  into  group.-?  or  nesls  within 
irge  meshes  of  connective  tissue.  Where  the  latter  arrangement  prevails 
n  a  portion  of  the  tumor,  it  proves  that  it  is  not  a  simple  sarcoma,  but  of  a 
iiixr-d  nature,  viz.,  carcinomatous  sarcoma.  The  cells  often  contain  a  eon- 
Icrable  amount  of  pigment,  and  the  disease  is  then  termed  melanotic 
rooma.  This  is  very  frequently  the  structure  of  intra-ocular  tumors. 
^he  mode  of  origin  of  the  various  forms  of  sarcoma  is  not  entirely  known. 
is  still  undecided  whether  they  arise  from  proliferating  cells  which  have 
led  from  the  vessels,  or  whether  they  originate  in  the  stroma  of  the  ad- 
itia  of  the  vessels. — B.] 

1th  regard  to  the  prognosis  of  simple  sarcomatous  tumors,  there  is  no 

doubt  that  they  are  decidedly  malignant,  and  manifest  a  great  tendency  to 

mctajitttfiis*    According  to  Virchow,  the  degree  of  malignancy  varies  with  their 

tfiniteture.     Thus  he  states''  that  those  sarcomata  which  contain  small  cells 

irrespeetive  of  the  shape  of  the  cell)  are  far  more  dangerous  than 

to  which  the  celU  are  large.     On  account  of  the  small  size  and  vast 

itity  of  the  cells,  such  tumors  are  generally  soft,  and  should  be  viewed 

rith  very  great  suspicion,  whereas  the  giant  cell  (myeloid)  sarcomata  afford 

relatively  tavorabie  prognosis. 

There  can  be  no  doubt  of  the  ikct  that  the  intra-ocular  growth  is  the 

J  f  Hif-  TCr»MU!*-Mtf*n  Geschwubte,"  ii,  284;  vide  hIso  Hulku,  *^R.  L.  0.  H.  Rep.,"ii 
1  Knnpp,  "  Intmooulnre  GeschwtiLite,"  p.  126. 
um  G«Ji<."bwulate,"  ii.  269, 
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primary  affection,  and  that  the  metastAtic  tumorB  are  secondary.  They 
occur  chiefly  in  the  liver,  lungs,  brain,  and  kidney.  A  peculiarity  of  the 
sarcoma  to  11  ft  tumoi's,  which  disting^uisheg  them  from  the  carcinomatous,  is, 
that  they  show  little  or  no  tendency  to  afieet  the  lymphatic  glands,  and 
hence  it  is  more  than  prt^bable  tliafc  tlie  infecLiuu  of  distant  organa  is  caused 
through  the  bkwjd,  and  not  through  the  lymphatic  system. 

The  causes  of  intra-ocular  earcoma  are  yet  uncertain,  but  there  is Bo  doubt 
that  it  not  un frequently  becomes  develope<i  after  injuries  of  the  eye.  It 
may  also  be  formed  in  eyes  which  have  undergone  atrophy  after  iridocho- 
roiditis,  etc.  Here,  however,  we  must  be  upon  our  guard  not  to  mistake 
cause  and  effect.  But  if  the  eye  has  been  for  many  years  lust  from  irido- 
choroiditis,  before  symptoms  of  an  intra-ocular  growth  reveal  themstjlvee,  it 
may^  I  think,  be  fairly  assumed  that  the  latter  is  a  secondary  atfection. 
Thus^  Mr.  Bownmu  removed  an  eye  atfected  with  melanotic  sarcoma,  which 
had  been  lost  from  acute  iutlammatiou  twenty  years  previousl}',* 

Sarcoma  of  the  choroid  occurs  moiri  frequently  after  the  age  of  thirty, 
being  but  very  rarely  seen  under  the  age  of  tirteen  f  Hir^ichberg,  however, 
records  a  case  in  which  a  colorless  sarcoma  of  the  choroid,  with  secondary 
nodules  in  the  retina,  occurred  in  a  girl  aged  twelve.^  Von  Graefe  has  never 
observed  a  siugle  instance  in  which  choroidal  sarcoma  affected  both  eyes, 
although  he  has  met  with  cascH  in  which  the  second  eye  became  amaurotic  j 
the  ophthalmoscopic  examination  yielding  at  first  a  perfectly  negative  result, 
but  at  a  later  perioo,  atrophy  of  the  optic  nerve  set  in.  In  two  of  these 
cases,  melanotic  nodules  were  found  at  the  base  of  the  brain,  reacting  on  the 
chiasma  and  the  optic  nerve  of  the  other  side, 

liS/stohl  formations  are  mentioned  by  Alt,  They  are  situated  in  the  equa- 
torial region  and  have  an  endothelial  lining.     Alt  saw  them  in  only  one  case. 

Granuloma  of  the  choroid  is  sometimes  met  with  after  injuries.  This 
tumor  never  attains  any  great  size,  and  seems  eventually  to  be  changed  into 
cicatricial  tissue.  There  is  a  case  reported  by  Leber  of  a  granuloma  of  the 
choroid  from  a  patient  who  had  suffered  from  trachoma. 

Enchondtoma  of  the  choroid  has  been  reported  by  Knapp.  It  was  probably 
in  the  beginning  a  sarcoma  whieh  had  subsequently  undergone  cartilaginous 
degeneratitm.  Alt  thiuks  that  the  hyaline  cartilage  is  developeil  from  tlie 
remains  of  the  vitreous  inclosed  in  the  tumor,  (See  "Comp,  der  Hietologid 
des  Auges.**) 

The  treatment  consists  in  enucleation  of  the  ball  as  soon  as  po*«sible«  and 
before  the  glaucomatous  symptoms  have  set  in,  or  the  intra-ocular  growth 
has  become  also  extra-ocular. — B.] 

Sarcoma  of  the  ciiiaTy  body*  is  also  sometimes  met  with,  and  when  it  has 
acquired  some  size,  it  can  be  distinctly  observed  protruding  into  the  anterior 
chamber.  The  iris  is,  at  this  point,  pushed  aside  from  its  ciliary  insertion 
by  a  dark-brown  tumor,  which  mrtre  or  loss  fills  up  the  anterior  chamber,  its 
apex  perhaps  lying  in  cootact  with  the  cornea;  the  pupil  is  at  the  same 
time  irregularly  distorted.  Oo  examining  the  position  of  the  mt)rbid  growth 
behind  the  iris,  with  the  oblique  illumination,  we  may  perhaps  observe  it 
encroaching  upm  the  area  of  the  pupil,  and  extending  backwards  into  the 
vitreous  humor,  the  lens  being  generally  displaced  to  a  corresponding  degree 
backwards  or  upwards.  The  surface  presents  a  dark-brown  appearance, 
beiug  either  quite  smooth  or  somewhat  lobulated. 

1  «*R.  L.  0.  H.  Rep.,"  lii.  270.  »  *^  A.  f.  O.,*^  xlv.  2»  106.  '  Ihid.,  xvi.  S02. 

*  Vid4  You  Graefe' f  cHses,  '*  A,  f.  O.,"^'  xii.  2,  233;  also  una  reported  by  the  author 
in  '» LancH,"  Jannnri'  22,  1870. 
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[The  c«ae  of  Dc  Weckcr*8  reported  tis  myoma  of  the  choroid,  probably 
began  in  the  ciliary  bcKiy.  Primary  sarcoma  of  the  ciliary  bi>dy  is  certainly 
Teiy  rare»  the  growths  involving  thii?  region  usually  spreading  from  the 
dioroid. — B.] 


(2)  Cabcinoma  of  the  Choroid. 

lay  distinguish  two  forms  of  cancer  of  the  choroid,  viz.,  the  medullary 
tad  the  melanotic.  I  have,  however,  already  stated  that  we  cannot  with  any 
degree  of  certainty  diagnose  the  true  nature  of  these  tumors,  except  by  an 
exajninntion  of  their  minute  structure.  We  may,  however,  find  some  assist- 
ance in  framing  our  diagnosis,  by  remembering  that  cancerous  tumors  show 
&  more  rapid  progress  than  simple  sarcoma,  leading  at  un  earlier  peritnl  to 
metastatic  anectiooB,  and  manifesting  a  great  tendency  to. implicate  the 
lymphatic  glands. 

On  a  microscopic  examination  of  medullary  carcinoma,  we  notice  large 
areolar  spaces,  formed  by  fibrillie  of  connective  tissue;  and  within  these 
spaces  are  contained  nests  of  variously  shaped  cancer-cells.  The  latter  may 
be  stellate,  fusiform,  ovoid,  or  round,  and  closely  resemble  epithelial  and 
ganglion  cells.  They  contain  a  large  nucleus,  and  within  this  there  are 
Dumerotis  nucleoli. 

The  melanotic  carcinoma  is  only  distinguished  from  the  medullary  by  the 
^^jnore  or  less  considerable  amoimt  of  pigment  contained  in  the  cells  and  the 
^■Irabecnl^  forming  the  areolae.  It  may  be  so  great  as  to  give  a  dark  inky 
^Kolor  to  the  tumor.  In  the  melanotic  cancer  there  are  also  large  areolse 
^fcnchising  nests  of  pigmented  cancer-cells. 

^"     The  melanotic  cancer  is  extremely  dangerous,  and  is  very  prone  to  recur 

at  an  early  date.     Von  Graefe  states  that  he  does  not  remember  any  case  in 

inrhich   the  apparent  cure  exceeded  four  years.     In  the  majority  of  cases 

le  disease  recurred  locally  or  in  other  organs  within  three,  six,  or  twelve 

lonths. 

Hometimes  the  tumor  presents  a  mixed  character,  being  in  part  sarcoma- 

>os,  in  part  carcinomatous,  and  the  relative  predominance  of  the  one  over 

other  mav  influence  the  rapidity  of  the  progress  and  of  the  recurrence. 

probably,  however,  the  sarcoma  may  have  existed  for  some  time,  when 

LDcer  elements  become  developed  and  greatly  hasten  the  growth.     Vir- 

does  not  believe  that  the  sarcomatous  elements  pass  over  into  those  of 

ic«*r,  so  that  the  latter  is  developed  from  the  sarcoimi,  but  that  the  two 

mditinas  exist  aide  by  side,  arising  out  of  the  same  primary  structure,  and 

^ing  together  like  two  branches  from  one  stem.* 

\v  treatment  to  be  adopted  for  these  tumora  (both  the  sarcomatous  and 

tDomatous)  is  the  same,  viz,,  the  extirpation  of  the  eve  as  soon  as  the 

liagnosis  can  be  established  with  anything  like  certainty,    I'lie  early  removal 

>f  the  eye  is  indicated,  not  only  because  we  may  thus  perhaps  be  in  time  to 

irevpnt  the  infection  of  other  organs,  but  also  to  prevent  me  extension  of 

r  rise  to  the  optic  nerve.     In   removing  the  eyeball,  the  optic  nerve 

i'  cut  very  far  back,  so  that  we  may,  if  possible,  get  beyond  the  seat 

»f  the  diiieaae. 

If,  on  removal  of  the  eye,  the  cut  end  of  the  optic  nerve  looks  swollen 

lud  dark,  il  should  be  pulled  out  as  far  as  possible  with  a  pair  of  forceps, 

ind  dividtki  close  to  the  orbit.     This  is  often  very  difficult  if  we  endeavor 

look  for  the  nerve,  and  hence  it  is  best,  as  Mr.  Hutchinson'  suggests,  to 
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feel  for  its  trunk  with  our  forefinger,  and,  when  it  is  thus  fouad,  to  sebe 
its  extremity  with  a  pair  of  strongly  toothed  forceps,  and  drawing  it  fbrih, 
divide  it. 

When  the  optic  nerve  is  found  to  be  diseased,  or  the  tumor  has  extended 
into  the  orbit,  the  chloride  of  zinc  paste  should  ahvavs  bo  employed  (vide 

"Tumors  of  Orbit")-, 

De  Wecker^  describes  a  unique  case  of  fnyotna  of  the  choroid  which 
occurred  in  hk  practice.    The  patient's  left  eye  waa  hard,  the  aaterior 
ciVmry  vessels  dilated  and  tortuous,  and  he  suffered  from  severe  paroxysms 
of  pain.     Nearly  the  whole  of  the  internal  half  of  the  iria  wsis  pressed 
forward  towards  the  cornea  by  a  reddish-bruwn  tumor,  which  also  occupied    _ 
the  greater  portion  of  the  pupil.     The  vitreous  humor  was  clear,  the  optic   ■ 
disk  somewhat  hyperLcmie.     The  eye  wag  enucleated,  and  the  microscopic    " 
examination  of  the  tumor  was  made  by  Iwauoff,  who  found  that  it  was  a 
myo-sarcomaj  there  being  in  it  distinct  unstriped  muscular  fibres. 

Leber,^  again,  describes  a  very  interesting  and  peculiar  case  in  which  the 
sarcoma  of  the  choroid  assumed  a  distinctly  cavernous  character, 

8.— FORMATION  OF  BONE  IN  THE  CHOROID. 

A  formation  of  true  boue  is  not  unfrequently  met  >vith'  on  the  ioner  sur- 
face of  the  choroid,  in  eyes  which  have  undergone  atrophy  and  become 
shrunken.  True  osae^ms  tissue  occurs,  according  to  Kuapp,*  in  the  eye  only 
in  consequence  of  plastic  iDflainmation  of  the  capillary  layer  of  the  choroid; 
whereas  cretefaction  may  occur  in  all  the  tissues  of  the  eye.  The  nature  of 
the  process  of  ossification  is  identical  with  the  formation  of  bone  in  perioe- 
teum.  These  osseous  deposits  may  uj)pear  in  the  form  of  small  circum- 
scribed  spot.i  or  plates,  or  they  may  be  so  extensive  as  to  form  a  complete 
hollow  cup,  reaching  from  the  ciliary  processes  to  the  optic  nerve,  and  being 
perforated  by  the  latter.  In  close  apposition  to  this  formation  of  bone  may 
often  be  noticed  cartilaginous  tissue*  M 

The  shrunken  eyeball  iu  which  ti  deposit  of  bone  has  taken  place,  is  not  | 
uufrequently  very  painful,  both  to  the  touch  and  spontaneously,  and  may 
give  rise  to  sympathetic  inflammation. 

9.^COLOBOMA  OF  THE  CHOROtD, 

The  ophthalmoscypic  e^ymptoms  presented  by  this  condition  are  very 
striking  and  characteristic,  and  show  a  remarkable  similarity  in  all  cases, 
although,  of  course,  the  extent  of  the  coloboma  and  of  the  bulging  baek> 
wards  of  the  sclerotic  greatly  influence  these  appearances.  Liebreich  gives 
an  admirable  illustration  of  this  condition  in  his  "Atlas.*** 

With  the  ophthalmoscope  there  is  observed  a  most  peculiar,  large,  white 
figure  at  the  lower  part  of  the  iundus,  extending  perhaps  nearly  up  to  the 
disk,  or  even  embracing  this  in  its  expanse.  Anteriorly  it  may  reach  more 
or  less  closely  up  to  the  ciliary  processes,  or  even  quite  up  to  the  corre* 
sponding  coloboma  of  the  iris.     In  some  rare  instances,  however,  the  colo- 

«  *'  Tniit^  Theoriquo  <?t  Pratique  dea  Maladies  dee  Yeux ''  (2d  editJon)|  1,545. 

«»<A,  f.  0.,"xiv.  2,221. 

»  Vifte  Wedrs  ''  AtlnA  dcr  Pathologiftche-Histologie  dca  Auge«."^ 

*  Knapp's  "Archive?,"  ii.  1. 

4  Plate  rii.  Fig.  5.     [S€«  ftko  Schiesi-G^Hiuseus,  *'  A.  f.  O.,"  xix,  I,  p.  2HK— B.] 
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of  the  cboroirl  exists  without  there  beinj^  any  cleft  in  the  iris.     I  had 
liilely  under  my  care  at  Moorfiehls,  a  patient  in  whose  right  eye  there  was  a 
colf»b«mia  of  the  iris  and  choroid,  whereas  in  the  left  eye  there  was  only  a 
colohnnia  of  the  choroid.     It  is  also  very  rare  to  meet  with  a  colohoma  of 
the  choroid  confined  to  the  region  of  the  yellow  spot,*     Together  with  the 
colohoma  of  the  choroid,  there  always  exists  a  fitaphylomatous  hulfjing  back- 
wartU  of  the  sclerotic.     This  may  be  nearly  of  the  same  depth  throwfrhout, 
or  suddenly  and  abruptly  increase  in  depth,  which  can  be  distinctly  observed 
with  the  ophthalmoscope,  as  it  produces  a  peculiar  appearance  in  the  course 
of  the  retinal  vessels,  which  will  be  seen  suddenly  to  dip  round  this  edge 
W»d  he  slightly  interrupted   in   their  I'oiirse,  thus  p:iviii^'  rise  to  a  marked 
Ittmllax.     These  appearances  can  be  well  studied  in  Liebreich's  illustration. 
Oo  the  white  expanse  are  notice<l  the  retinal  vessels^  which  do  not,  how- 
ever, pursue  their  regular  course,   but    undergo  peculiar  windings,  some 
tirigtiDtr  and  curling  round  over  the  edge  of  the  coloboma.     The  presence  of 
thft  retina,  or  at  least  of  some  attenuated,  vicArious  membrane,  is  proved  by 
tht  appearance  of  the  retinal  vessels  on  the  surface  of  the  coloboma.     The 
wtitia  may  either  He  in  apposition  with  the  sclerotic,  or  be  stretched  across 
thf  bulge  in  the  latter,  and  in  this  case  it  is  often  slightly  folded,  so  that 
hratichen  of  it<  vessels  may  appear  to  spring  directly  from  the  sclerotic,  on 
■ccoimt  of  their  continuity  with  the  other  retinal  vessels  being  hidden  by 
the  folds.     Traces  of  choroirlal  vessels  may  also  be  noticed  upon  the  white 
"J?«rie,    The  margin  of  the  latter  is  very  sharply  defined,  of  a  dark  reddish* 
*»rf»wii  or  coffee-colored    tint,  and   strongly  pigmented.     If  the  deft  stops 
ibortaf  the  disk,  it  will  be  divided  from  the  latter  by  a  sharp  line  of  demar- 
<*Hori,  and  a  more  or  less  normal  portion  of  fun<lus;  whereas,  if  the  disk  is 
lOcludeil  in  the  coloboma,  ite  appearance  is  remarkably  changed,  for  it  can 
hartily  he  digtinguished  from  the  rest  of  the  white  figure  except  by  its  more 
^W-gray  tint:  its  form  being  elliptic,  with  its  long  diameter  placed  hori- 
«ODtally. 

If  the  anterior  extremity  of  the  coloboma  does  not  reach  up  to  the  cleft 
in  ihe  iria,  there  are  noticed  small  rudimentary  ciliary  processes,  and  it  i§ 
divided  from  the  coloboma  of  the  iris  by  a  more  or  less  extensive  portion  of 
perhaps  darkly  pigmented  fundus,  traversed  bv  a  kind  of  raphe,  or  wdiite 
stripe'  f sometimes  there  are  two  or  three).  Where  the  coloboma  of  the 
choroid  touches  that  of  the  iris,  the  ciliary  processes  may  he  cumpletely 
wanting.  Saemisch*  narrates  a  very  interesting  ease  of  coloboma  of  the  iris 
and  choroid,  in  which  the  former  was  divided  from  the  pupil  by  a  narrow 
band,  which  was  probably  a  remnant  of  the  pupillary  membrane.  Bauraler* 
has  also  noticed  such  little  bands  traversing  the  area  of  the  pupil  in  cases  of 
ooloboma. 

If  the  region  of  the  yellow  spot  is  not  involved,  the  sight  may  be  tolerably 
good,  Vmt  there  is  always  an  interruption  in  the  field  of  vision  (scotoma), 
corres|>ondinjr  in  size  and  situation  to  the  coloboma  of  the  choroid, 
Liebreich  has  also  observed  and  figured  ('*  Atlas,"  PL  xii.  Fig,  4)  the  very 
and  curious  condition  of  a  coloboma  of  the  sheath  of  the  optic  nerve. 


»  Firf*  Dc  W«*ker.  "Tmit^  dc«  Malndies  dn  Fond  de  TCEil,' 
Mfttwtabl."  1872,  p.  &l 
'  VUie  A  Hi,  "  KntnJcheitcn  de«  Auges,"  i 
p  ^^ 


128; 


p,  207;   aUo  **K1, 
also  Suemigch.  *^K1.  Monatsbl.,** 


»i.: 


87. 


**  Wursiburg^r  Med.  ZyJUchrift,  '  iii.  84. 
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cases.  The  field  of  Yision  is  sometimes  contracted  at  the  periphery,  and 
there  may  also  be  interruptions  (jicotainata)  iu  it,  corresponding  in  situation 
to  the  rupture  in  the  choroid. 

Although,  in  favorable  caifes,  the  cicatrization  of  the  rupture  in  the  choroid 
ifi  not  followed  by  any  subseauent  affection  of  the  retina  or  optic  nerve,  yet 
the  former  may  afterwards  oecome  detached.^  Dr,  Frank^  also  narrates  a 
case  in  which  rupture  of  the  choroid  was  followed  by  atrophy  of  the  optic 
oervc. 

The  treatment  must  principally  consist  in  hastening  the  absorption  of  the 
hemorrhagic  effusions  into  the  choroid  and  vitret^us  humor,  and  for  this  pur- 
pose the  compress  bandage  and  the  repeated  application  of  the  artificial 
Wch  will  Ix?  tbund  most  serviceable. 

Incised  wiyund^  of  the  sclerotic  and  choroid  are  not  generally  accompanied 
by  a  protrut*ion  f  hernia)  of  the  choroid,  but  the  edge  of  the  wounded  choroid 
nwiy  be  forced  out  between  the  lips  of  the  sclerotic  incision  by  the  exuding 
Titreoua  humor.  In  wounds  of  the  choroid  there  is  often  a  considerable 
effusion  of  blood  into  the  choroid  and  vitreous  humor. 


II.— HEMURKUAGE   FROM   THE   CHOROID. 
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Extravasation  of  blood  from  the  choroid  may  be  protluced  by  an  accident, 
»uch  as  a  blow  upon  the  eye,  or  a  wound  implicating  the  sclerotic  and  cho- 
roid. But  it  also  occurs  in  diseases  of  the  eye  wliich  influence  the  intra- 
CHTular  circulation — as  for  instance  glaucoma,  Bclcrotico*choroiditis  posterior, 
etc, — and  produce  a  congestion  of  the  choroidal  vessels,  more  especially  if 
the  latter  *»hould  be  diseased.  [Occasionally  well-marked  signs  of  perivas- 
cu!i^  nieiu  have  been  observed  in  these  cases* — B.]    In  such  cases»  any 

fudn  111,  such  as  violent  vomiting  or  retching,  or  the  sudden  relief  of 

the  tjitni-ocular  tension  by  paracentesis  or  iridectomy,  may  cause  a  rupture 
af  some  of  the  a  mailer  cfioroidal  vessels,  antl  perhaps  consiilerable  hemor- 
rhage. It  may  also  occur  spontaneously,  or  after  severe  and  protracted 
exertion  of  the  eye,  as  in  engraving,  sewing,  prolonged  use  of  the  raicro- 
MOjpe,  etc. 

The  blood  may  be  effused  between  the  choroid  and  sclerotic,  into  the  tissue 
of  the  choroid,  or  between  the  latter  and  the  retina.  If  the  hemorrhage  is 
but  alight,  it  will  simply  produce  small  circumscribed  ecchymoses  in  the 
choroid,  but  if  it  is  considerable  iu  quantity,  it  may  cause  detachment  of  the 
retina,  or  perforate  the  latter,  and  escape  into  the  vitreous  humor.  This, 
fig  will  be  stated  in  the  article  upon  hemorrhage  into  the  vitreous  humor, 
chiefly  depends  upon  the  situation  of  the  hemorrlmgc,  for  if  the  latter 
taVes  place  near  the  om  serrata,  it  is  more  likely  to  perforate  the  retina 
{on  account  of  the  thinness  of  the  latter  at  this  point),  and  to  escape 
Into  the  vitreous  humor.  Wliereas,  if  the  extravasation  occurs  near  the 
pulmor  pole  of  the  eye,  it  is  more  apt  to  produce  detachment  of  the 
nKna.  Bsmarch^  has  narrated  a  very  interesting  case  of  extravasation  of 
bk>od  from  the  choroid,  with  perforation  of  the  retina  in  the  region  of  the 
yellow  8j>ot  and  escape  of  the  blood  into  the  vitreous  humor,  where  it  grad- 
ually underwent  absorption,  until  nothing  remained  but  a  small  dark  speck 
about  the  size  of  a  pin's  head,  the  perforation  iu  the  retina  having  healed 
without  leaving  any  trace  behind  it.  8oraetime«,  however,  the  pfjsition  of 
Uie  little  cicatrix  may  remain  recognizable  as  a  small  black  pigment  spot. 


»  **Kl.  McifmUbK,"  1866,  p.  111. 
«  "A.  f.  0,,**iv.  I,  350. 
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Effusion  of  blood  between  the  sclerotic  and  choroid  may  produce  detitchment 
of  the  latter. 

With  the  ophthalnioacope,  effusions  of  blood  into  the  choroid  may  be, 
recognized  by  their  presenting  the  appearance  of  uniform,  dark,  cherry- 
colored  patches,  of  varying  size  and  shape,  being  irregular,  circular,  oviU, 
etc.  Their  edges  may  be  sharply  defined,  or  somewhat  indistinct  and  irr^- 
ular.  The  color  of  the  apoplexy  is  uniformly  red,  and  not  striated,  nor  are 
its  edgea  serrated  or  "  feathery,"  as  is  the  case  when  blood  is  effused  into  the 
inner  layers  of  the  retina,  and  follows  the  course  of  the  optic  nerve  fibres. 
Again,  the  retinal  vessels  can  be  distinctly  seen  to  pass  straight  over  the 
emision,  without  being  interrupted  or  hidden  by  it.  If  no  retinal  vesaela 
should  be  situated  over,  or  in  very  cla-^e  proximity  to  the  hemorrba^,  the 
situation  of  the  latter,  upon  a  plane  deeper  than  that  of  the  retina,  is  beat 
recognized  by  means  of  the  binocular  ophthalmoscope.  If  the  disease  has 
lasted  some  little  time,  some  of  the  neighboring  extravasations  have  probably 
undergone  partial  absorption,  and  given  rise  to  peculiar  appearances  in  the 
choroid,  which  will  aid  us  in  our  diagnosis  of  the  exact  situation  of  any 
special  ecchyraoaes.  During  the  process  of  absorption,  the  effusion  gradually  ^ 
assumes  a  paler  and  more  yellowish-white  tint,  and  becomes  fringed  by  a  f 
circlet  of  pigment.  The  smaller  ecchymoses  may  leave  no  trace  behind 
them,  or  only  a  small  pigment  spot. 

If  the  hemorrhage  is  but  slight,  and  is  situated  at  the  periphery  of  the 
fundus*  it  may  produce  no  impairiueiit  t^i'  vision,  or  ouly  a  small  scotoma ; 
but  it  is  very  different  when  it  is  situated  at  or  near  the  yellow  sp4:)t»  for  then 
it  niav  very  greatly  affect  the  sight,  and  render  the  patient  unable  to  read 
even  large  type ;  a  more  or  less  dense  cloud  or  spot  covering  the  letters  and 

idering  them  indistinct. 

The  treatment  must  be  the  same  as  that  which  b  adopted  for  byperamia 
'  the  choroid  and  retina,  and  hemorrhagic  effusions  into  the  latter. 

[Embolus  of  one  of  the  ciliary  arteries  or  of  one  or  more  of  the  choroidal 
vessels  has  been  found  in  the  eyes,  but  there  is  no  special  ophthalm* 
sign  of  its  presence. — B.] 


I 


12.-«DKTACHMENT  OF  THE  CHOKOID  PROM  THE  SCLEROTIC. 

A  feiv  cased  of  this  very  rare  affection  have  been  described,  more  especially 
by  Von  Graefe  and  Liebreich,'  and  a  very  beautiful  illustration  of  triis  con- 
dition will  be  found  in  the  latter*s  ^'  Atlas/ '^  Iwanoff*  has  also  given  a  very 
careful  description  of  the  dissection  of  an  eye  affected  with  detachment  of 
the  choroid. 

The  ophthalmoscopic  symptoms  of  thia  disease  are  very  marked  and  char- 
acteristic. A  more  or  less  considerable  globular  protrusion  is  oWrved  in 
the  vitreous  humor.  Its  outline  is  sharply  defined,  its  surface  tense  and 
smooth,  and  devoid  of  all  wrinkles  or  foldings,  and  upon  it  the  retinal  vessels 
can  be  distinctly  traced  as  they  pivss  over  it  from  the  normal  fun<lus.  But 
the  most  characteristic  symptom  of  all,  is  the  appearance  of  the  choroidal 
vesjsels  and  intra-vascular  spaces  lying  close  beneath  the  retina.  At  the 
angle  where  the  protrusion  springs  from  the  normal  fundus,  the  retina  is  not 
unfrequently  somewhat  detached,  becoming  still  more  so  at  a  later  date. 
The  color  of  the  protrusion  varies  from  a  pale  yellowish-gray  tint  to  a  darker 
red,  according  as  the  fluid  causing  the  detachment  is  of  a  serous  or  hemox^ 


I  "A.  t  O.,''  iv.  2,  226;  Liebrelch,  ibid.,  v.  2,  2.59. 

>  PL  vit  Fi?,  4.  *  "A.  f.  O,"  xl  1»  191, 
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rhagic  nature.  Its  surface  is  not  unfrequently  studded  with  small  ecchy- 
moees.  On  account  of  the  protrusion  being  situated  so  far  in  front  of  the 
focal  length  of  the  eye,  it  can  be  distinctly  seen  in  the  erect  image  at  some 
distance  mm  the  eye,  affording  a  faint  yellow  reflex  in  place  of  the  bright 
red  glow  of  the  normal  fundus.  The  retinal  vessels  can  also  be  distinctly 
obeerved  to  traverse  its  surface.  It  may  be  especially  distinguished  from 
aimple  detachment  of  the  retina,  by  the  fact  that  it  does  not  oscillate, 
tremble,  or  fall  into  small  wavy  folds  when  the  eye  is  moved  in  different 
directions,  but  retains  its  tense,  smooth,  bladder-like  appearance. 

It  may  be  difficult,  or  indeed  quite  impossible,  to  determine  whether  the 
detachment  of  the  choroid  is  due  to  a  serous  or  hemorrhagic  effusion,  or  to 
some  morbid  growth  pressing  it  forward.  And  only  as  the  disease  progresses 
shall  we  be  able  to  decide  this  question  with  certainty,  for  simple  detaeh- 
ment  of  the  choroid  by  fluid  always  ends  in  irido-choroiditis,  and  softening 
and  atrophy  of  the  eyeball ;  whereas,  in  intra-ocular  tumors,  symptoms  of 
increased  tension  and  glaucomatous  inflammation  generally  supervene  as  the 
disease  progresses. 

[Detachment  of  the  choroid  has  been  known  to  follow  cataract  extraction. 
C  Arohiv  f.  Augen-  und  Ohrenheilkunde,"  Bd.  i.  S.  186.) 

That  part  of  the  choroid  next  the  ciliary  body  is  most  apt  to  be  detached, 
and  here  it  is  most  likely  to  be  mistaken  for  a  sarcoma.  But  in  the  latter 
the  tension  is  increased,  while  in  detachment  of  the  choroid  the  tension  is 
diminished. 

The  subject  of  treatment  has  not  received  any  attention,  probably  on 
tooount  of  the  extreme  rarity  of  the  disease.  Whether  the  scleral  puncture 
or  the  method  by  draint^,  as  pursued  in  detachment  of  the  retina,  would 
prove  of  any  use,  can  only  be  determined  by  trial. — B.] 
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1.  Inereased  TetLfmi  of  the  EyehalV—Tihis  is  generally  Dot  very  congiiler- 
able,  and  never  reaches  the  highest  degree.  [It  is  remarkable  that  with  a 
vcT  ^  rable  tlegree  of  increased  tenyi  un,  the  vision  remains  nortnah — B.J 
In  I  ji  wiiich  glaueoma  is  hereditary,  a  marked  increase  of  tension  19 
ofUiU  ait-L  with,  even  in  early  life,  although  the  disease  may  not  break  out 
till  a  mueh  later  period,  or  even  not  at  all  In  such  cji:se«,  there  can  bo  no 
objection  to  look  upon  this  abnormal  tension  as  a  predisposing  element  of 
L'laucvjuja,  more  particularly  if  it  be  accompanied  by  hyperraetropia,  iukI  a 
disproportioDate  diminution  of  the  range  of  accommodation,  It  has  been 
sutipcised  by  &ome,  that  the  increased  degree  of  tension  always  precedes,  for 
a  longer  or  shorter  period,  the  other  symptoms  of  glaucoma;  Von  Graefe 
hm,  however,  met  with  several  marked  exceptions  to  this  rule.     In  some 

in  which  he  operated  for  glaucoma  iu  the  one  eye,  the  other  Vfa»  found 
to  be  of  a  perfectly  normal  tension  at  the  time  of  operation,  but  was  soon 
after  attacked  by  glaucoma,  in  one  case  even  by  glaucoma  fulminans.  But 
1  increase  in  the  tension  of  the  eyeball  should  always  excite  our  auspicious, 
*  should  at  once  lead  us  to  examine  jis  to  the  presence  of  other  symptuius 
nf  glaucoma ;  if  we  find  none,  we  should  still  watch  the  eye  with  care,  and 
warn  the  patient  carefully  to  observe  whether  any  other  symptoms  begin  to 
show  themselves,  e,  g,,  minbows  around  a  candle,  rapidly  increasing  presby- 
opia, periodic  dimness  of  virion,  etc.  We  must  be  upon  our  guard  against 
the  but  too  frequent  error,  that  a  sense  of  fulness  or  tension  within  the  eye 
experienced  by  the  patient,  is  any  proof  of  the  increased  hardness  in  the 
eyeball ;  for  this  feeling  of  fulness  may  exist  without  the  slightest  increase 
of  tension.  Another  frequent  error  is,  to  supptjse  that  all  acut«  inflamma- 
tions of  the  eye  are  accompanied  by  an  increase  in  the  intra-ocular  pressure. 
A  careful  examination  of  ordinary  cases  of  acute  inflammation  of  the  cou- 
JQUctiva,  cornea,  iris,  etc.,  will  at  once  prove  the  fallacy  of  this  opininn,  for 
tension  will  be  found  normal.  If  the  degree  of  tension  is  incre^^ed,  we 
regard  it  as  a  dangerous  complication,  which  is  to  be  carefully  watched, 
it  be  the  precursor  of  other  glaucomatous  symptoms. 

2.  Rapid  Jncrease  of  any  pre'exMng  Presbyopia. — [A  better  expression  is 
^'leoession  of  the  near-point**  and  diminution  of  the  range  of  accommoda- 
tion ;  or  the  refraction  may  be  diminished ;  the  latter  is  not  a  common 
anomaly,  and  Laqueur  even  denie-8  it.  Ilelmhoitz  explaiuis  it  by  the  eyeball 
having  become  more  nearly  a  sphere  under  the  influence  of  the  ui creased 
intra-ocular  tension ;  and  this  has  been  proven  by  measurements  of  the 
corneal  radius. — B.]  As  the  persons  attacked  by  glaucoma  are  mostly 
beyond  forty-five  or  Ehy  years  of  age,  some  degree  of  presbyopia  is  generally 
already  present,  but  it  is  found  that  this  often  increases  in  a  very  rapiil  ana 
marked  manner  during  the  premonitory  stage  of  glaucoma;  so  that  the 
patient  may  be  obliged,  in  the  course  of  a  few  months,  frequently  to  change 
hh  reading-glasses  for  stronger  and  stronger  oneij.  Thi>»  rapid  increase  in 
the  presbyopia  appears  to  be  not  so  much  due  to  a  flattening  of  the  cornea 
through  an   increase  in  the  intra-ocular  tension,  as  to  the  action  of  this 

ure  upon  the  nerves  supplying  the  ciliary  muscle,  thus  causing  paralysis 
hf  Irttter-     Haflmaus  has  called   particular  attention  to  the  fact  that 
yi  I'ia  very  frequently  occurs  together  with  glaucoma.     It  appears 

pro  :«t  hypermetropic  eyes  are  more  prone  to  glaucoma  than  others; 

nut  hypermetropia  may  also  be  developed  in  the  course  of  the  disease.     The 
cause  of  this  is,  however,  still  quite  uncertain ;  it  is  probably  to  be  sought 


'  Tba  method  of  ft^ortaining  luid  noting  the  degree  of  intnuociiliir  tension  is  f\ally 
^xpb%in«^  in  the  Intrciduction,  p.  36. 
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for  in  some  ehauges  in  the  crystallitie  lens  (rapidly  progressive  senile  involu- 
tion), by  wliifh  the  refractive  power  of  the  latter  is  considerably  dirainishexi- 

3,  Venom  H^erceinla. — The  eongestion  of  the  anterior  ciliary  veins  is  gen- 
erally slight  dyring  the  premonitory  stage,  and  they  never  present  that  peculiar 
torttKHJe,  dilated  appearance,  so  characteristic  of  chronic  glaucoma.  Gener- 
ally, only  a  few  st^attered,  dilated  veins  are  seen  running  over  the  sclerotic. 
On  examination  with  the  optithalmoscope,  the  retinal  veins  are  also  found 
to  be  dilated  and  tortuous,  there  may  be  likewise  spontaneous  venous  pulsa- 
tion, or  this  may  be  produced  by  slight  pressure  upon  the  eyeball.  [It 
should  not  be  forgotten  that  spontaneoug  venous  pulsation  also  ^wcurs  in 
perfectly  normal  eves.  The  narrowing  of  the  veins  begins  at  the  porus 
opticus,  and  the  dilatation  tbilowe  from  the  periphery  towards  the  centre, 
immediately  succeeding  the  radial  pulse. 

4,  Arterial  Pulsation, — This  ia  iirst  seen  on  the  disk,  and  Is  always  path- 
ologicaL  It  can  be  produced  in  the  normal  eye  by  firm  pressure  with  the 
finger,  and  can  be  increased  in  the  glaucomatous  eye  in  the  same  way.  The 
arterial  branches  on  the  disk,  one  or  all,  contract  and  dilate,  but  the  pulsa- 
tion is  not  noticetl  beyond  the  margin  of  the  disk.  This  spontaneous  pul- 
sation is  of  great  diagnostic  importiince.  Von  Graefe  saw  it  twice  in  orbital 
tumors,  and  once  in  descending  neuritis,  in  neither  of  which  caaes  was  there 
any  glaucoma, — B.] 

5.  Cloudiness  of  the  Aqueous  and  Vitreous  Huni&ra. — The  aqueous  humor 
is  often  found  slightly  but  uniformly  hazy,  rendering  the  structure  of  the 
iris  somewhat  indistinct,  and  causing  a  slight  change  in  its  color.  The 
vitreous  humor  also  becomes  a  little  clouded,  but  uniformly  so,  for  on  oph- 
thalmojicopic  examinatioaj  we  do  not  find  dark  masses  floating  about  in  the 
vitreous  humor,  but  only  a  diifused  cloudiness,  which  renders  the  details  of 
the  fundus  more  or  less  indistinct.  This  haziness  of  the  humors  is  verv  vari- 
able in  its  degree  and  ilu ration ;  si>metimes  it  is  so  slight  as  to  be  hardly 
|>erceptible,  at  others  it  is  so  considerable  as  to  prevent  any  opbthalmoecopic 
examination.  In  the  majority  of  cases»  however,  it  is  but  moderate  in  the 
premonitory  stage.  It  may  come  on  several  times  a  day,  lasting  but  for  a 
few  minutes  at  a  time,  or  it  may  be  less  frequent,  or  of  longer  duration. 
[The  cause  of  the  cloudiness  is  an  exudation,  which  is  either  inflammatory 
in  its  character  i^r  the  consequence  of  venoua  stasis.  In  some  case-s,  the  cornea 
is  also  diffusely  cloudy  in  its  parenchyma.  Oblique  illumination  will  also 
in  some  cases  render  visible  a  punctate,  gray  precipitate  upon  the  membrane 
of  Descemet.^ — B,] 

6.  Diktiation  and  SfugffishneM  of  the  Pupil, — On  comparing  the  pupil  of 
the  eye  aiiected  with  premonitory  symptoms  of  glaucoma,  with  that  of  the 
other  (supposing  this  to  be  heaUhy),  the  former  will  be  found  somewhat 
dilated  and  sluggish,  reiicting  but  slightly  on  the  stimulus  of  light  The 
dilatation  is  never  so  considerable  as  in  the  advanceti  stages  of  glaucoma, 
when  we  often  tind  the  pupil  widely  dilated  and  quite  immovable;  its  slug- 
gish neSiH  is,  however,  generally  well  marked,  [This  condition  of  the  pupil 
is  probably  not  due  to  diminution  of  function  in  the  retina,  but  to  an  irido- 
plegia  cau*ed  by  paralysis  of  the  ciliary  nerves  going  to  the  iris,  the  din*ct 
result  of  the  increased  tension, — B.] 

7  P^indic  Dimnem  of  Sight — The  patient  is  troubled  by  oocaaional  inteiN 
iji  niness  of  sight.     At  such  times,  surrounding  objects  appear  veiled 

aif  iitct,  as  if  they  were  shrouded  in  a  gray  fog  or  smoke.    The  dognw 

of  dimness  varies  considerably,  as  does  also  the  duration  of  these  attacks ; 
sometimes  they  mav  last  for  several  hours,  at  others,  only  for  a  few  minutes. 
At  such  a  time  there  may  only  exist  a  slight  contraction  of  the  field  of  < 
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tlflicn;  generally,  however,  there  is  ooly  indistinctness  of  eceentnc  impres- 
iionA  m  certain  directions.  Ahliough  the^e  obscurations  may  be  due  to 
isitory  cloudiness  of  the  aqueous  and  vitreous  humors,  they  are  generally 
d  by  disturbances  in  the  circulation  of  the  eye.  The  character  of  these 
obseuratiun^  may  be  iniitated  by  pre^ure  upon  the  healthy  eye,  and  Donders 
has  found  that  the  dimness  of  vision  shows  itself  as  soon  as  retinal  arterial 
pul^tion  is  produced  by  this  pressure  upon  the  eyeball.  I  have  experi- 
meJited  a  good  deal  upon  this  point,  and  have  arrived  at  the  same  rei«ult9» 
I  have  also  found,  by  experiments  upon  myseH*  that  by  regulating  the 
amount  of  pressure,  I  have  been  able  to  produce  any  kind  of  obscuration, 
from  the  slightest,  in  which  only  the  objects  lying  quite  at  the  periphery  of 
the  field  of  vision  appeared  somewhat  clouded,  to  that  excessive  dimness  in 
which  the  light  of  a  bright  lamp  was  rendered  quite  unapparenL  The  in- 
creai«ed  intra-ocular  pressure,  acting  directly  upon  the  retina,  does  not, 
therefore,  appear  to  be  so  much  the  cause  of  tnese  obscurations ;  but  we 
must  seek  for  it  rather  in  the  itnimirment  of  the  circuhitiou,  the  atagnation 
and  fulness  of  the  veins,  and,  perhaps,  the  emptying  of  the  arteries  (igchiemia 
retinse).  The  increased  pressure  produces  the  changes  in  the  circulatioD, 
and  the  latter  causes  the  obscurations.  The  truth  of  this  assertion  is  also 
proved  by  the  fact  that  these  attacks  of  dimness  are  generally  brought  on 
W  anythio^  that  causes  congestion  of  the  bloodvessels  of  the  eye — for  in- 
stance, a  full  meal,  great  excitement,  long-continued  stooping,  violent  exer- 
cise, etc. 

8.  The  appearance  of  a  halo  or  rainbow  around  a  candle, — ^This  is  also  a  very 
constant  symptom  of  the  premonitory  stage.  On  looking  at  a  candle,  the 
patient  sees  a  colored  halo,  or  rainbow,  around  the  light.  The  outer  m\e  of 
the  ring  is  red,  the  inner  bluish-green.  This  has  been  supposed  by  some  to 
he  a  mere  physical  phenomenon,  due  to  a  ditfraction  ( interference )  of  the 
rays  of  light,  owing  to  some  change  in  the  refractive  media,  especially  the 
peripheral  portion  of  the  lens. 

It  is  seen  when  the  pupil  is  dilated,  but  disappears  w*hen  the  patient  is 
directe*!  to  look  through  a  small  opening.  It  may,  however,  be  also  due  to 
eongGslion  of  the  vessels,  for  I  have  seen  it  sometimes  brought  on  by  sto^>ping. 

9.  ciliary  Neuralgm,  i,  e.,  pains,  more  or  lass  acute,  in  the  forehead  and 
temples  and  passing  down  the  side  of  the  no8e,ot^cur  occasionally  at  an  early 
period,  but  eometimes  only  at  a  later  part  of  the  premonitory  stage,  at  the 
same  time  with  the  intermittent  obscurations.  In  some  instances  they  are, 
however,  quite  absent  [The  sudden  increase  of  tension  will  in  some  cases 
explain  this  neuralgia  by  pressure  upon  the  ciliary  nerves  in  the  sclera, 
Wiien  the  neuralgia  involves  several  branches  of  nerves,  we  must  assume 
some  irritation  of  the  trigeminus. — B.] 

10.  The  field  of  vUicn  is  occasionally  somewhat  contracted;  generally, 
however,  there  is  only  some  indistiuutness  of  eceeatrie  impressions  in  certain 
directinns,  more  particulorly  if  the  ilUimination  is  but  moderate.  In  glau- 
coma^ the  contraction  of  the  field,  as  a  rule,  commences  at  the  inner  (nasal) 
side,  and  extends  thence  towards  the  centre,  as  well  as  above  and  below, 
until,  at  a  later  stage  of  the  disease  perhaps,  only  a  small  slit-shaped  field  is 
left  at  the  outer  side. 

The  intensity  of  these  symptoms  varies  with  the  severity  of  the  attack. 
Tbev  may  be  so  alight  as  to  escape  all  observation,  or  they  may  be  very 
marked  if  the  attack  is  severe,  and  then  there  are  often  added  to  the  symp- 
toms above  enumerated,  diminution  in  the  size  of  the  anterior  chamber, 
arterial  pulsation,  and  indistinctness  of  eccentric  vision.    The  latter  symptom 
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may  be  absent  if  the  illumiiiatiau  is  very  bright,  but  becomes  evident 
be  moderated. 

At  the  commenccmeDt,  these  premonitory  Bymptoms  only  show  tbetuselvea 
at  long  intervale,  of  perhui>s  several  months,  out  grndually  tbey  become 
more  frequent.  At  firi?t,  months  may  elapse  between  each  attack,  tlien 
weeks,  then  days,  and  when  they  occur  at  intervals  of  a  few  days,  the  second 
stage,  the  glaucoma  evolutum,  may  be  expected,  although  this  may  even 
occur  when  a  long  interval  exists.  This  stage  may  aUo  be  sn&pected  aa 
close  at  hand,  if  the  premonitory  symptoms  do  not  disap]iear  after  sleep, 
even  of  short  duration  (Von  Graefe).  If  the  jieriodic  attacks  no  longer  leave 
behind  tbem  a  normal  pupil,  and  a  normal  acuteness  of  vision,  still  more,  if 
the  optic  nerve  le  already  cupped,  we  must  no  longer  designate  it  as 
premonitory  stage,  but  as  a  case  of  glaucoma  evolutum,  with  periodic 
crease  of  the  symptoms. 

The  premonitory  st^ige  may  last  for  an  indefinite  period ;  years  may  e 
elapse  before  it  leads  to  confirmed  glaucoma ;  but  in  the  majority  of  cases 
docs  not  extend  beyond  a  few  month?,  or  it  may  pass  over  into  glttucoroa 
even  oiler  the  second  or  third  attnok,  there  being  only  remissions,  and  not 
clear  and  well-defined  intervals  between  the  attacks.  Sometimes,  a*  has 
been  mentioned  above,  the  premonitory  symptoms  are  so  slight  as  quite  to 
escape  the  notice  of  the  patient,  particularly  if  the  other  eye  is  still  perfectly 
healthy.  It  is  ditiereut,  however,  when  one  eye  has  already  been  li>8t  by 
glaucoma,  for  then  the  patient's  attention  and  anxiety  are  at  once  arou 
by  any  of  the  preinotiitory  symptoms,  and  he  early  consults  his  medi 
attendant,  fearful  lest  he  should  also  lose  the  sight  of  the  second  eye* 

[Laqueur's  observations  upon  the  prodromal  stage  of  glaucoma  are  in 
esting.  He  thinks  that  the  influence  of  advanc^  years  in  the  etiology 
glaucoma  has  been  over-estimated,  and  that  the  climacteric  period  in  womi 
nas  no  influence  at  all  in  its  production,  A  very  common  cause  of  t 
appearance  of  the  prodromal  symptoms  is  intense  hunger.  In  other  palientl 
the  symptoms  appear  after  sudden  attacks  of  fright  or  anger,  after  sleepless 
ness,  violent  and  exhausting  exercise,  etc.  The  well-known  symptoms  of 
colored  rings  or  circles,  which  are  most  distinct  at  the  centre  of  the  field, 
are  also  visible  to  the  patient  as  far  ta  the  extreme  periphery  of  the  field, 
though  less  distinctly  ;  and  an  observant  patient  will  also  see  a  faint,  colore 
less,  diflfuse  ring  outside  of  the  colored  ones.  The  prodromal  stage  may 
either  disappear  of  itself,  or  during  Bleep,  or  as  a  consequence  of  the  instil- 
lation of  eserine.  Under  the  action  of  the  latter  remedy  the  vision  becomes 
perfectlv  clear,  the  tension  diminishes,  the  cloudy  and  colored  ring^  disap^ 
pear.  Laqueur  attributea  the  production  of  the  latter  symptoms  to  the 
difibsc  corneal  opacity.  He  considers  that  eserine  simply  p06tpo>oe»  an 
attack  of  glaucoma,  and  that  it  never  exercises  any  influence  on  the  ultimate 
course  of  the  disease. — B.] 

In  the  great  majority  of  cases,  as  already  8tate<l,  acute  inflammatory 
glaucoma  is  preceded  by  a  more  or  leas  marked  premonitory  stage  of  Tarylliff 
duration.  The  intervals  between  the  premonitory  attacks  become  Uses  and 
less  frequent,  until  the  latter  recur  perhaps  every  tw^o  or  three  days,  or  even 
every  day.  The  patient  is  then  suddenly  seized,  frequently  at  Digbt*time 
and  after  having  passed  perhaps  several  sleepless  nights,  by  a  severe,  often 
excruciating,  pain  in  and  around  the  eye,  which  extends  to  the  forehead, 
temple,  and  down  the  corresponding  side  of  the  nose,  as  lar  as  the  extremity 
of  tne  bone.    Sometimes  this  pain  reaches  also  to  the  corresponding  half 
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thf  hrnrl,  and  even  to  the  occiput,  which  causes  it  often  to  be  mistaken  for 
an  attack  of  rheumatism.  At  the  same  time  there  may  be  considerable 
constitutional  disturbance,  febrile  excitement,  and  severe  nausea  and  vomit- 
ing, and  these  symptoms  may  be  of  such  prominence  that  the  patient  is  sup- 
posed to  be  Buffering  from  a  severe  bilious  attack,  and  the  aflTection  of  the 
eye  ia  either  overlooked,  or  is  thought  to  be  dependent  upon  this,  But  the 
eye  shows  marked  symptoms  of  acute  internal  inflammation.  The  eyelids 
iFJBAy  be  much  swollen,  red,  and  putfy.  The  conjunctival  and  subconjunctival 
BkoIs  are  injected,  the  veins  in  particular  being  dilated  and  gorjs^ed.  There 
Ihay  also  be  very  considerable  serous  chcmoais,  which  completely  hides  the 
deejHtr  subconjunctival  vascularity  and  the  rosy  zone  around  the  cornea. 
There  are  also  much  photophobia  and  lachrymation,  but  they  arc  accom- 
panied by  very  little  mucous  discharge,  and  this  chiefly  of  a  thin  frothy 
charact'Cr.  The  cornea  is  clouded  on  its  posterior  surface,  bein^  perhaps 
studded  with  minute  opacities,  deposited  from  the  aqueous  humor,  [There  may 
W  h>ss  of  the  epithelium  of  its  anterior  surface  and  circumscribed  opacities. 
Fuchs  describes  this  cloudiness  of  the  cornea  as  an  o&dema.  The  cornea  is 
equally  f^dematous  in  all  its  layers  in  but  a  few  cases,  the  anterior  layers 
being  usually  the  most  cedematous.  The  cedema  also  collects  between  the 
iiQtorior  layers  and  Bowman's  membrane.  Very  marked  changes  in  the 
anterior  epithelium  are  occasionally  met  with,  such  as  very  small  drops 
lying  upon  Bowman's  membrane  between  the  feet  of  the  basic  cells,  their 
coDtentA  being  either  homogeneous  or  granular.  These  drops  are  usually 
situated  at  the  anterior  end  of  the  nerve-channels.  All  these  changes 
nothing  but  an  anlematous  condition,  which  is  the  immediate  cause  of 
corneal  opacity,  (See  **Archiv  fiir  Ophthitlmologie/'  xxvii.  3.) — B>] 
le  sensibility  of  the  cornea  may  be  also  somewhat  diminished,  hut  this 
ansesthesia  never  attains  the  same  degree  as  in  chronic  glaucoma,  where  it  is 
of\en  so  great,  that  the  cornea  may  be  touched  or  even  rubbed  with  a  roll  of 
paper  or  the  brush  of  a  quill  pen,  without  its  being  felt.  Occasionally,  the 
ansesthesia  is  only  partial ,  being  confiued  to  a  certain  portion  of  the  cornea. 
Thizi  loss  or  diminution  in  the  sensibility  is  due  to  the  compression  of  the 
nerves^  supplying  the  cornea  by  the  increased  intra-ocular  tension »  as  is 
proved  in  cases  of  acute  glaucoma,  where  the  sensibility  at  once  returns  after 
diminutioQ  of  the  tension  by  iridectomy  or  paracentesis.  The  sensibility  of 
the  cornea  is  best  tested  by  touching  it  delicately  with  a  finely  rolled  spill  of 
silk  paper,  care  being  taken  to  keep  the  eyelids  well  apart^  so  that  the  con- 
junctira  is  not  touched.  In  healthy  eyes,  the  cornea  is  so  exquisitely  sensitive 
that  the  slightest  touch  of  a  foreign  body  will  be  felt  and  resented. 

The  anterior  chamber  is  found  to  be  somewhat  more  shallow,  the  [lens 
and]  iris  bying  pressed  forward,  and  even,  perhaps,  in  contact  with  the 
cornea,  the  aqueous  humor  is  clouded,  the  iris  somewhat  discolored  and  of  a 
dirty  hue— in  some  cases  there  may  even  be  acute  iritie.  with  deposits  of 
lymph  at  the  e<Jge  of  the  pupil — the  pupil  is  dilated  and  sluggish,  and  in 
elderly  people  a  peculiar  green  reflex  is  often  seen,  coming  apparently  from 

I  the  buck  ol  the  eye. 
-  It  has  already  been  stated  that  this  green  reflex  was  formerly  considered 
■  the  principal  and  pathognomonic  symptom  of  glaucoma.  It  is  due  to  the 
Kllowing  cause:  The  lens  undergeies  certain  physiological  changes  after  the 
age  of  forty,  amongst  others  tissuming  a  yellowish  tint.  Now,  if  the  eye  of 
WM  elderly  pereon  (and  they  are  the  most  prone  to  the  disease)  is  attacked  by 
■Aucoma,  the  aqueous  humor  becomes  turbid  nnd  of  a  dirty,  bluish-gray  color, 
and  this  bluish-gray  tint,  mixing  with  the  yellow  of  the  lens,  gives  rise  to  this 
peculiar  green  reflex.    The  latter  is  the  more  marked  on  account  of  the  dila- 
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tation  of  the  pupil  which  exists  in  glaueoraa,  ss  more  light  is  thus  reflected 
from  the  lenSj  more  particularly  its  periphery,  than  when  the  pupil  i»  of  the 
normal  size.  The  grayish  haziness  of  the  vitreous  humor,  moreover,  al&o  te.iids 
to  increase  the  iutensity  of  the  reHected  light.  Two  facta  prove  that  this  is  the 
true  explanation  of  this  green  reflex.  1st,  If  the  anterior  chamber  ia  lappe^^ 
and  the  aqueous  humor  flows  oflf,  the  green  reflex  at  once  disappears.  2a.  If 
a  youthful  eye  is  attacked  by  glaucoma,  this  reflex  is  not  visible,  for  at  thk 
period  of  life  the  lens  hasi  not  yet  acquired  a  yeUow  tint,  and  in  such  a  caae 
the  pupil  looks,  thereibre,  only  of  a  dirty,  bluish-gray  color. 

The  eyeball  will  be  found  abnornuiHy  hard.  The  retractive  media  are 
generally  so  clouded  as  to  render  au  ophthalmoscopic  examination  im|>c«* 
Bible,  if  they  are,  however,  sufficiently  clear  to  permit  of  the  details  of  the 
fundus  being  seen,  we  find  the  retinal  veins  dilated »  tortutms,  and  perhapa 
pulsating ;  the  optic  disk  may  be  slightly  reddened  or  of  a  dirty-yelJoir 
appearance,  and  there  is  either  spontaneous  arterial  pulsation,  or  this  may 
be  readily  produced  by  slight  pre^asure  on  the  eyeball.  In  the  first  attack  of 
acute  glaucnnm,  no  cupping  of  the  optic  nerve  is  found,  for  thiB  only  occuw 
when  the  increased  tension  has  iHsted  for  .^>me  time.  ^ 

Aller  iridectomy,  ue  generally  And  more  or  less  extejisive  hemorrhagic  ■ 
eflTusions  into  the  retina  and  choroid.     It  was  formerly  supposed  that  they  " 
often  exist  prior  to  the  operation,  but,  according  to  Von  Crraefe,  this  is  not 
the  case,  except  the  glaucoma  is  secondary  to  sonie  hemorrhagic  afiectioD  of 
the  retina  (<?,  fjr.,  retinitis  npoplecticaj. 

Vision  may  be  either  greatly  impaired,  so  that  the  patient  is  only  able  to 
distinguish  letters  of  the  largest  type  or  to  count  fingers,  or  it  may  be  lout 
completely  and  suddenly,  as  at  one  stroke,  being  diminished  to  a  mere  quan- 
titative perception  of  light,  /.  c,  to  a  mere  distinction  between  light  and 
dark,  nut  an  appreciation  of  colors  and  objects.  In  some  very  severe  casee 
even  this  is  lost.  The  field  of  vision  is  generally  somewhat  contracted,  often 
concentrically.  The  patient  is  in  most  cases  also  troubled  with  subjective 
appearances  of  light,  halls  of  fire,  showers  of  bright  stars,  etc. 

The  impairment  of  sight  is  evidentlv  not  so  much  due  to  direct  compression 
of  the  nerve-fibres  of  the  retina  by  the  increased  tension,  as  to  the  impedi- 
ment of  the  arterial  blood  supply  (ischa^mia  retime)  which  is  produced  by 
the  latter.  Moreover,  Von  Graefe*  thinks  it  probable  that  when  the  impair- 
ment of  vision  is  very  great,  as  in  cases  of  acute  inflammatnry  glaucoma,  in 
which  of  course  there  is  no  excavation  of  the  optic  nerve,  the  tissue  of  the 
retina  is  also  specially  aflected.  This  supposition  is,  moreover,  supported  by 
the  fact  that  retinal  hemorrhages  are  of  constant  occurrence  after  the  iridec- 
tomy, if  there  has  bien,  together  with  considerable  increase  of  tension, 
marked  cloudiness  of  the  refracting  media.  Von  Graefe  formerly  explained 
the  occurrence  of  these  ecchyraoses  as  being  due  to  the  sudden  diminution  of 
the  morbidly  increased  tension ;  but  this  explanation,  as  he  now  points  out, 
appears  to  be  insufficient,  more  especially  when  we  remember  that  in  ca;ses 
of  glaucoma  simplex  these  retinal  hemorrhages  do  not  occur  after  iridectomy, 
even  although  ihe  tension  had  been  greatly  increased.  Hence  he  thinks  it 
probable  that  the  interrupted,  and  therefore  defective,  supply  of  arterial 
olood  (which  is  evidenced  by  the  spontaneous  arteria!  puieation  which  is  but 
seldom  absent  during  the  glaucomatous  attack),  the  impediment  of  the 
venous  circulation,  and,  finally,  the  inundation  of  the  retinal  tissue  by  the 
fluids  eflbsed  Irom  the  uveal  tract,  lead  to  a  state  of  frangibility  (softening) 
of  the  retinal  tissue,  which  favors  the  occurrence  of  these  hemorrhages. 

»  ^^  A.  f.  O.,"  XV.  8,  lOIi;  vide  aUo  Kvdel.  ib.,  xviii.  1,  K 
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The  inflammatory  symptoms  may  gradually  subside,  but  the  blindness 
cotttinue  ;  this  is,  however,  very  exceptional.  In  most  cases,  the  Lnflamma- 
tary  attack  paiises  off  after  a  few  days  or  weeks,  having,  perha|>s,  undergone 
during  this  time  several  remisaioius,  and  vision  may  be  entirely  restored,* 
Such  u  temporary  recovery  may  occur  spontaoefmsly,  or  after  the  uae  of 
autiph logistics,  mercury,  opium,  leeches,  etc.  But  the  eye  dws  not  return 
to  Its  normal  condition ;  the  anterior  chamber  mostly  remains  somewhat 
shallow,  the  iris  discolored,  the  pupil  dilated  and  sluggish,  the  field  of  vision 
somewhat  contracted,  and  the  tension  of  the  eyeball  more  or  lejss  augmented. 
But  the  tli»ease  is  not  arrested.  The  acute  inflammatory  attacks  may  recur 
Iffain  and  again^  leaving  the  vision  each  time  in  a  worj^e  condition,  and  the 
▼wuai  field  more  contracted,  unti  i  the  sight  is  finally  completely  destroyed.  In 
other  cases,  no  further  acute  inflammatory  attacks  occur,  but  chronic  intiam- 
naatory  exacerbations  take  place.  Or  the  diseiise  may  progress  insidiously, 
without  any  apparent  recurrence  of  the  inflaramatory  symptoms.  The  eye- 
ball becomes  more  and  more  tense,  the  tield  of  vision  more  contracted,  often 
to  a  slit  shape,  the  sight  gradual ly  lost,  the  fixation  perhaps  eccentric,'  the 
cornea  ronehened  and  aufcsthetic,  the  anterior  chamber  very  small,  the 
pnpil  greatly  dilated  and  iixeil,  the  irLs  discolored,  atrophie<l,  and  shrivelled 
up  to  a  narrow  rim,  the  subconjunctival  veins  turgi<i  and  tortuous,  forming 
I(*op»  round  the  cornea.  If  the  refractive  media  are  sufficiently  clear  to 
permit  of  an  ophthalmoscopic  examination,  we  then  find  that  there  is  a  pro- 
gressive excavation  of  the  optic  nerve,  that  the  retinal  veins?  are  dilated  and 
tortuous,  and  that  there  is  either  a  spontaneous  or  ejisily  producible  arterial 
palsntion.  We  not  unfrequently  find,  even  after  the  disease  has  thus  insid- 
iously run  its  course  without  any  inflammatory  exacerbation  since  the  first 
acute  attack,  that  at  a  later  stage  these  inflammatury  attacks,  even  of  a  very 
acute  kind,  may  again  occur.  When  the  disease  has  run  its  course,  and  all, 
even  quantitative,  jierception  of  light  is  lost,  Von  Graefe  calls  it  **  glaucoma 
oousunimatum,"  or  **  absolutura." 

>  <s  we  meet  with  o.  suhamUe  form  of  glaucoma,  in  which  all  the 

iut;  ry  symptoms  are  much  diminished  in  intensity;  the  pain  is  also 

Icsb,  iitij-  is  the  sight  so  much  impaired  as  in  the  acute  ciii^es. 

The  very  dangerous  disease  which  has  often  been  termed  **  hemorrhagic 
elaucoma,''  is  really  a  secondary  glauc(mia  supervening  on  some  of  the 
neinorrhagic  affections  of  the  retina,  especially  retinitis  apoplectica,  and  will 
therefore  be  described  in  the  section  on  "Secondary  Glaucoma.'* 

Von  Graefe*  has  called  attention  to  a  class  of  cases  in  which  the  course  of 
acute  glaucoma  is  most  rapid,  so  that  the  sight,  even  all  quantitative  per- 
i»ption  of  light,  of  a  previously  |>erfectfy  healthy  eye,  may  be  entirely  lost 
within  a  few  hours,  or  even  within  half  an  hour,  of  the  outbreak  of  the  dis- 
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Mr.  Fridirin  Teale  hfts  ioCDirned  me  of  the  interesting  fact  that  incretuted  gluuco- 
:iy  bo  relieved  by  morphiii.     Ho  wjis  calb^tl  U*  a  patient  aiifferiixej  from 
r  a  fV'w  hours'  diimtion,  find  Win^  unable  to  ind»>cUnnizc^  f<tr  somo 
.i.jti'ttHl  nrii'-i^i)Ljblh  of  a  grain  of  rnor|)hia  niuli^r  tho  skin  in  order  to 
I'lhi      In  htiJf  iin  h*mr  i]w  pHin  had  gone,  the  dimness  of  sij^ht  almost 
blindnc**  bad  di*up]te4ir«?d,  and  on  his  seeing  the  patient  four  hours  after- 
iiMori  (4-2)  htul  iHj'c^imit  nunual.     He  at  once  deferred  the  operation  until 
[MTvcnwI  II  furtiiight  Inter, 
U^  th(j  [vnu  **iMjnti*ul  fixation*'  u  meant^  that  a  lino  drawn  from  the  object  throui?h 
irJfTiln'  (if  the  cornea  of  the  oUserviT  w<mld  strike  hia  ycUow  spjit ;  his  visual  line 
'    t.  fljtpd  ujKin  the  object.     EcM?entrie  fixation^  then^fore,  means  that  soroe 
than  r.he  yellow  9|K»t  h  diret'ted  to  the  object,  having  n^tairKHl  more  semi- 
i>  iiiMii  ;Im'  inoeuhi  lutea. 
**A.  f.  O./' viiL2. 


392 


QLAtJCOMA. 


ease.     He  has  termed  this  glau&>ma  fulminant.     It  i»,  however,  a  very  rare 
form  indeed,  in  comparison  with  the  common  acute  glaucoma. 

He  has  found  that  cases  of  glaucoma  fulminans  are  also  occasionally  dis- 
tinguiehed  by  a  very  rapid  develapiiieut  of  the  other  synintomsi  of  increased 
intra-<JCiilar  pressure,  viz,,  intense  ciliary  neumlgia^  rapiJ  dilatation  of  the 
pupil,  soon  reaching  its  maximum  extent,  rapid  diminution  in  the  size  of  the 
anterior  chamher,  anaesthesia  of  the  cornea,  and  stony  hardness  of  the  eye- 
ball. Sometimes,  however,  these  symptoms  are  not  more  pronounced  tJiaii 
in  the  common  form  of  acute  glaucoma,  and  yet  the  sight  may  be  completely 
destroyed  within  an  hour  or  two.  The  phenomena  of  vascular  excitement 
may  appear  simultaneously  with  the  loss  of  sight,  but  they  occasionally  lag 
behind  in  a  peculiar  manner.  On  microscopic  examination,  the  aqueoua 
and  vitreous  will  be  found  to  be  ditfusely  clouded,  but  if  they  are  sufficiently 
clear  to  permit  the  details  of  the  fuudue  to  be  &een,  a  considerable  overful- 
ness  of  the  retinftl  veins  will  be  observed.  Dimbution  in  the  size  of  the 
arteries  and  excavation  of  the  optic  nerve  appear,  comparatively,  very 
rapidly.  Von  Graefc  has  in  one  case  noticed  the  latter  in  a  verv  deep  furm, 
even  within  a  few  weeks  after  the  outbreak  of  the  disease.  He  thinks  we 
must  assume  that,  in  this  form,  the  increase  in  the  tension  is  either  more 
considerable  or  more  sudden  than  in  the  ordinary  cases.  On  account  of  the 
great  stagnation  in  the  venous  circulation  of  the  eye  in  these  cases,  iridec- 
tomy is  often  followed  by  extensive  heruorrhage  into  the  retina  and  choroid. 


2— CHRONIC  INFLAMMATORY  GLAUCOMA, 


This  disease  may  be  insidiously  developed  from  the  premonitory  stage. 
The  pi-emonitory  symptoms  become  more  frequent,  and  continue  for  a  longer 
period  ;  the  intcrmis-sinns  are  of  less  duration,  until  there  arc  no  longer  any 
distiiict  intermissions,  but  only  reraiseions,  and  the  disease  gradually  and 
almost  imperceptibly  passes  over  into  chronic  glaucoma;  the  eye  nssuraing 
the  same  condition  as  it  did  in  the  acute  form,  after  the  conclusion  of  the 
inflammatory  process.  It  becomes*  more  and  more  tense,  until  it  may  at  last 
assume  a  stony  hardness  (^  T.  3),  so  that  it  cannot  be  dimpled  by  even  a 
firm  pressure  of  our  finger.  The  subconjunctival  veins  become  dilated  and 
tortuous,  the  sclerotic  assuming  in  the  late  stages  of  the  disease  a  fHH-uliar 
wax}'  hue,  which  is  due  to  atrophy  of  the  subconjuoctival  tissue,  and  to  a 
diminution  in  the  calibre  of  the  subconjunctival  arteries.  The  cornea  grad- 
ually loses  its  sensibility  more  and  more,  frequently,  however,  only  in  certain 
portions.  It  also  becomes  flatter.  The  anterior  chamber  becomes  shallow,  the 
aqueous  humor  clouded,  and  this  turbidity  may  change  with  great  rapidity, 
occurring,  perhaps^  several  times  a  day.  It  may  be  produced  by  any  ex- 
citement or  fatigue,  often  coming  on  after  a  full  meal,  excessive  exercise, 
etc.  The  iris  is  pushed  forward,  so  as  to  be  perhaps  almost  in  contact  with 
the  cornea.  It  is  dull  and  discolored,  its  fibrillae  being  more  or  le^  obliter- 
ated, and  not  showing  a  clear  and  distinct  outline.  The  pupil  is  widely 
dilated,  and  either  immovable  or  extremely  sluggish  to  the  stimuhis  of  light. 
The  field  of  vision  becomes  greatly  contracted,  ai^uming,  perhaps,  a  slit 
shape.  As  has  been  befcire  pointed  out,  the  contraction  of  the  field  In  glau- 
coma begins,  as  a  rule,  at  the  inner  side,  extending  from  thence  upwards 
and  downwards,  so  that  the  outer  portion  is  the  last  to  become  affected* 
Vision  progressively  deteriorates,  the  fixation  often  becomes  eccentric,  and 
finally  the  sight  may  be  completely  destroyed,  so  that  not  even  a  remnant 
of  quantitative  perception  of  light  is  left,  even  although  the  light  be  intensi- 
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r  ineaiiB  of  a  nowerfiil  biconvex  lens.  On  ophtbalinoscopic  examina- 
tion, we  find  that  tne  fundus  always  appears  more  or  less  douaed,  often  to 
such  an  extent  aj?  to  prevent  our  distinguishing  the  details  of  the  background 
of  the  eye.  Tlii*  haziness  is  due  to  opacity  of  the  aqueous  and  vitreous 
humors,  and  in  some  cases  also  of  the  cornea  and  lens.  But  if  the  media 
remain  sufficiently  clear  to  permit  of  an  examination,  we  find  the  retinal 
vein«  widely  dilated  and  tortuous,  the  arteries  diminished  in  e«libre,  and 
|>re«cnting  either  a  sptmtaneous  or  easily  producible  pulsation;  the  optic 
Uervc  more  or  leas  deeply  cupped,  and  the  vessels  displaced  at  its  periphery. 
be  chief  and  characteristic  difference  between  the  acute  and  the  chronic 
nHammatory  glaucoma  is,  that  the  hitter  may  lead  to  even  complete  de- 
Uuetion  of  sight,  without  any  symptoms  of  severe  inflammation  or  great 
in.  There  may  only  he  insidious  attacks  of  chronic,  frequently  recurring 
ntlammation,  leading  gradually  to  loss  of  sight.  At  first  these  intliimmatory 
tracks  may  be  intermittent,  occurring  at  considerable  intervals,  whereas 
later  they  may  only  show  remissions.  In  other  cases  again,  after  the  eye 
lias  been  sufiering  for  some  time  from  these  insidious  chronic  inflammations, 
il  may  be  suddenly  attacked  by  a  severe  acute  exacerbation,  causing  very- 
great  pain  and  suffering.  These  acute  exacerbations  may  recur  again  and 
again,  and  the  pain  may  be  so  severe  that  recourse  must  be  had  to  an  iridec- 
tomy for  its  relief,  even  although  there  is  no  chance  of  restoring  any  sight. 
lu  such  instances,  the  patient  and  his  friends  must  be  warned  beforehand 
that  the  operation  is  not  performed  for  the  sake  of  giving  any  sight,  but 
only  in  order,  if  possible,  to  relieve  the  pain.  In  many  cases,  particularly 
if  the  iridectomy  be  made  sufficiently  large,  the  relief  may  be  [)ermanent ; 
in  others  it  is  only  temporary.  When  speaking  of  acute  glaucoma,  it  was 
mentioned  that  atler  the  first  acute  attack,  the  disease  might  gradually  pass 
over  into  chronic  inflammatory  glaucoma,  no  fresh  acute  attack  occurring, 
but  only  chronic,  latent,  inflammatory  exacerbations. 

When  the  disea;^^  has  run  its  course,  and  all  sight  is  lost.  Von  Graefe 
terms  it  "glaucoma  absolutum.**     Then  any  chance  of  benefiting  the  sight 

I  by  an  operation  is  past.  [Bhiiah-red  vessels  run  over  the  dense  white  sclera, 
the  limbus  as^«5umes  a  bluish  tint,  the  cornea  becomes  cloudy  in  spots,  and  if 
the  Jens  is  traii.iparent  tljc  optic  disk  is  seen  to  be  dense  white. — B.]  The 
leiLH  fret^uently  becomes  opaque»  assuming  the  peculiar  greenish  hue  so  cViar- 
a<:teristic  of  glaucomatous  cataract.  The  glaucoma  absolutum  may  exist 
for  n  length  of  time  without  the  eye  undergoing  any  changes,  except  that 
atrophies*  of  the  iris,  chort*id,  and  optic  nerve  become  more  and  more  ap- 
parent. In  other  cases,  frequent^ — often  very  acute  and  violent — ^inflamma- 
tory symptoms  show  themselves,  accompanied  by  intense  ciliary  neuralgia 
ftn^  hejidache.  In  the  last  stages  of  the  disease  other  changes  occur;  the 
iris  becomes  reduced  to  a  narrow  streak,  the  cornea  opaque  and  softened^ 
more  particularly  in  its  central  portion,  and  hemorrhagic  eflu^ions  tJtke  place 
into  tnc  anterior  chamber,  the  vitreous  humor,  and  the  inner  tl*i«ues  of  the 
eyeball.  Sclerotic  staphylomata  are  formed,  and  supp'^"^^^^*--  inflammation 
kjr  even  occur,  leading  to  atrophy  of  the  globe.  Von  Graefe  calls  this  the 
of  glaucomatous  degeneration.  In  it^  iridectomy  no  longer  proves  a 
attfe  remedy  lor  the  iiitlaramatory  complications.  Generally,  the  sight  is 
completely  lost  Sometimes  the  one  eye  may  be  lost  from  chronic  inflamma- 
Vity  glaucoma,  or  ft*oni  the  apparently  non-inflammatory  ft^rm  rglaucoma 
ftimplex),  and  the  other  he  attacked  by  acute  glaucoma. 
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a.^^LAUCOMA  SIMPLEX  (DONDEiLS).t 

This  disease  was  for  a  loog  time  coosidered  as  distinctive  from  glau 
with  whic'li  it  was  supposed  to  have  nothing  in  common  but  the  excavati 
of  the  optic  nerve,  and  was  origiBally  described  by  Von  Graefe  under  th 
title  of  *'  Amaurosis  with  excavation  of  the  optic  nerve/* 

The  course  of  tlie  disease  is  often  exceedingly  insidious,  so  that  it  mar 
considerably  advanced  before  the  patients  pay  any  particular  att4?ntioo  to  i 
supposing,  but  too  frequently,  that  tlie  increasing  weakness  of  sight  ia  simpl 
owing  to  old  age.     Though  this  impairment  of  vision  may  he  noticed  atsa 
for  distance,  it  makes  itself  particularly  felt  in  reading,  writing,  eewing»  etc 
and  convex  glasses  are  found  but  uf  silight  ai^sistauce.     There  ia  generally  d 
premonitory  Htage,  for  tht?  intermittent   obscurations,  raijibows   arouiid  a 
candle,  ete.»  are  mostly  due  to  some    slight  inflammatory  attack^  accom^ 
panicd  by  cloudiness  of  the  refractive  media. 

The  external  apf)earance  of  the  eye  may  be  perfectlv  healthy.  The  re- 
fractive media  may  be  Cfuite  clear,  the  cornea  sensitive,  the  anterior  chambe 
of  the  normal  size,  the  iris  healthy  and  not  discolore<i,  or  but  very  slightlf' 
so,  this  being  only  apparent  on  comparison  witli  the  iris  of  the  other,  healthf 
eye;  the  pupil  perhaps  slightly  dilated  and  a  little  sluggish.  But  the  eye* 
ball  is  generally  f<iund  to  be  abnormally  tense,  and  with  the  oph thai moecope 
we  observe  that  the  optic  nerve  shows  a  glaucomatous  excavation.  Some- 
times this  increiuse  in  tension  varies  greatly,  being  very  marked  at  ooe  time, 
and  hardly,  if  at  all,  apparent  at  another ;  it  is  of  great  consequence,  there- 
fore, to  examine  such  eyes  frei]uently,  and  at  different  periixls  of  the  day. 
There  is  still  a  goorl  deal  uf  discrepancy  of  opinion  as  to  the  invariable 
presence  of  increased  tension  of  the  eyeball  in  this  form  of  glaucoma. 
Some  assert  that  tension  is  always  increased  in  all  cases  of  glaucoma  sim- 
plex; others,  again,  think  that  although  this  undoubtedly  does  occur  in  the 
majority  of  cases,  yet  that  iu  others  it  is  absent.  Von  Graefe,  in  particular, 
maintains  that  the  intra-ocular  tension  is  not  in  all  c&ses  increased  in  a 
marked  manner.  He  thinks  that  the  occurrence  of  glaucomatous  excava- 
tion of  the  optic  nerve,  without  anv  marked  increase  in  the  tension  of  the 
eyeball,  may  be  explained  thus:  'fhat  perhaps  the  resisting  power  of  the 
optic  papilla  varies  in  different  individuals,  perhaps  also  at  different  o^. 
Juflt  a^  iritis  and  irido-cyclitis  serosa  may  iiccaiiioually  be  observed,  particu- 
larly in  young  individuals,  to  exist  for  some  length  of  time  with  an  unmia- 
takable  increase  of  tension,  without  any  excavation :  may  not»  on  the  other 
hand,  the  power  of  resistance  of  the  optic  papilla  be  absolutely  (?)  or  rela- 
tively so  diminished  that  an  exceedingly  slight  increase  of  tension,  not  ex- 
ceeding the  normal  range  of  variation  of  tension,  may  already  cause  an 
excavation?  But  every,  even  the  most  considerable  increase  of  tension, 
requires  to  act  some  time  before  it  leads  to  cupping.  The  truth  of  this  ia 
»hown  in  cases  of  acute  glaucoma,  where  there  is  no  cup  directly  afler  tha 
first  acute  attack,  although  this  may  have  lasted  for  some  weeks,  during 
vhich   the  intni-ocular  tension  was  greatly  increased.      In  glaucoma  ful* 

'nans  it  is  somewhat  different,  for  there  it  appears  to  supervene  earl; 

tt  a  long-continue<l,  though  slight,  increase  of  tension  will  lead  gradual 

an  excavation  of  the  optic  nerve,  which  increaaes  more  and  more  in  depth 

*  vessels  then  become  m terra pted  at  it«  edge,  and  there  is  spontaneous  or 
ly  prcKlucible.  arterial  pulsation.     The  veins  appear  dilated,  and  perhaps 
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famewhat  tortuoup.  If  the  tensiitn  coDtinuea,  the  optic  nerve  pradually 
fttFophies,  the  arteries  become  diiiiiiiished  iu  calibre,  and  complete  blindness 
may  8U|>erveDe,  It  is  found  that  if  the  increnjse  iu  tension  l»  very  hIow  and 
mduai,  the  excavation  of  the  optie  nerve  may  become  %*ery  considerable  in 
depth,  without  the  flight  or  field  of  vision  being  markedly  impaired*  In- 
creased intra-ocular  tension  is^  therefore,  generally  the  first  symptr»m  of 
glaucoma  simplex,  being  accompanied  perhaps  by  a  relatively  rapid  increase 
of  presbyopia,  and  some  hypermetropia ;  gradually,  however,  the  optic  nerve 
becomes  cupped,  and  thef^e  symptoms  may  last  for  a  considerable  time  without 
others  supervening.  In  some  cases,  however,  the  augmented  tension  may 
eii»t  for  a  long  period  without  the  presence  of  other  glaucomatous  sYmptoniB, 
Oct^asionally  glaucoma  simplex  may  run  its  course,  even  to  complete  olind- 
ne«^  without  the  appearance  of  any  inflammatory  ayraptoras.  The  disease 
tlowly  but  i*urely  progresses,  the  eyeball  becomes  more  and  more  hard,  the 
oornen  anfr-^thetic,  the  anterior  chamber  narrower,  the  vessels  more  turgid 
d,  the  pupil  dilated  and  sluggish,  the  retinal  veins  engorged,  the 
nished  in  calibre,  and  perhaps  pulsating,  the  optic  nerve  deeply 
»iid  whitish  in  color,  the  visual  fielii  mi>re  and  more  contracted,  and 
^  It  finally  d<^troyed,  [Beginning  glaucomatous  cupping  may  be  diag- 
tcated  when  a  vessel  makes  a  distinct  bend  at  the  margin  uf  the  dist, 
when  its  papillary  end  lies  deeper  than  its  retinal  end.  As  the  exca- 
vatiou  increases  in  depth,  and  the  wall  becomes  steeper,  the  apparent  dis- 
placement of  the  vessels  becomes  more  marked,  until  finally  they  appear 
mterrupted,  the  portion  between  the  margin  of  the  cup  and  its  bottom  neing 
Icwt  to  »ight. — B.] 

In  such  instances,  the  course  of  the  disease  may  be  so  insidious  that  the 
, fight  of  the  eye  (if  the  other  is  perfect)  may  be  completely  lost,  without  the 
mttent  being  aware  that  there  is  anything  the  matter  with  it.  Perchance 
he  closes  the  good  eye,  and  then  he  diiJcovers  the  blindness  of  the  other,  and 
thus  otYen  supposes  that  the  vision  has  been  suddenly  lost.  On  being  quee- 
Jttoned,  be  may  perhaps  remember  that  lie  occasionally  exj)erienced  slight 
in  and  around  the  eye,  which  was  supposed  to  be  rheumatic;  that  it 
times  became  a  little  flushed  and  watery,  which  was  attributed  to  a 
;  but  otherwise  he  noticed  nothing  peculiar.  This  may  not  only  occur 
[amongst  the  humbler  classes,  following  pursuits  which  require  but  little  em- 
jloyment  of  the  sight  in  reading,  sewing,  etc.,  as  amongst  laborers;  but  it 
[ioay  even  occur  amongst  men  of  literary  habits  and  avocations,  employed 
for  many  hours  daily  in  reading  and  writing. 

Bat,  in  the  majority  of  cases,  inflammatory  symptoms  show  themselves 
during  tl  1 1  .ss  of  the  disease,  and  these  may  assume  an  acute,  a  chronic, 

or  an  iu  st  type.     They  present  the  same  character  as  in  acute  or 

fdinmic  iiilliiiuiiiatory  irlaucoma ;  rapid  diminution  of  vision,  oljscu rations, 
Taiolx»ws  around  a  canrlle,  augmentation  of  tonsion,  dulness  of  the  aqueous 
land  vitreous  humors,  etc.  Sometimes,  however,  the?*e  inflammatory  symp- 
Utmis  may  not  a[>pear  until  the  disease  has  long  run  its  cotirse,  and  the  sight 
B&been  t!ompletely  h>st.  In  other  cjise.s,  they  may  be  so  transitory  as  to 
Hm|K!  our  oliservation,  and  their  previous  existence  may  not  be  ascert^iined, 
ffxccpt  by  a  very  close  examination  into  the  history  of  the  case.  Where 
hlottnifcst  symptoms  of  inflammation  are  apparently  wanting  in  a  case  of 
Iglmicomu  simplex,  the  condition  of  the  other  eye,  if  nealthy,  should  be  ascer- 
Ltoincd ;  and  then,  on  a  coniparisou  of  the  two,  we  may  often  detect  t*liglit 
Ichangt^s  in  the  color  aud  structure  of  the  iris,  and  slight  haziness  of  the 
[ft*]ucf»us  humor  of  the  affected  eye,  w*hich,  but  for  this  comparison,  would 
[bave  escjiped  our  attention,     V(m  Graefe  also  points  out  the  necesj*ity  of 
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examining  such  patients  at  a  period  of  the  day  most  favorable  for  the  ob- 
servance of  any  inflaniraatory  syinptoms,  and  points  out  the  fact  that  whilst 
the  iiirtanmiatory  symptonis  in  iritis,  etc.,  particularly  the  deeper  iujecliou, 
become  coniniouly  more  apparent  soon  alter  eleep,  the  reveree  obtains  in 

flauconia,  for  here  they  become  the  more  prominent  the  longer  the  patient 
eeps  awake,  more  particularly  if  he  remains  up  beyond  his  customary  time 
for  retiring  to  bed.     He  mentions  an  interesting  case,  illustrative  of  the 
j>ecnliur  transitory  character  which  the  inflammatory  aymptoni»  may  occa- 
sionally assume,    ^be  right  eye  of  the  patient  in  <juestion  ordinarily  preeenta 
a  perfectly  healthy  appearance,  but  for  several  yeans  past  it  assumes  a  well- 
marked  glaucomatous  condition  when  he  has  been  playing  cards  for  somi 
length  of  time,  and  only  then.     On  such  occaj?ions»  th6  anterior  cbambei 
becomes  jshallower,  the  aqueous  humor  diffujaely  clouded,  the  pupil  somewl 
dilated  and  sluggish,  the  retinal  veins  dilatjed,  particularly  t^:»wards  the  e6\ 
of  the  optic  disk  J  and  arterial  pulsation  may  be  produced  by  the  fain  test  j 
pressure  upon  the  eyeball  \  together  with  theae  symptoms,  there  ia  indistinct-] 
nees  of  vision,  surroumling  objects  appearing  to  be  covered  by  a  veil  or  cloud* 
Not  till  the  following  murning  have  all  these  symptoms  disappeared,  then 
the  sight  is  again  normal  (No.  1  of  Jagers  typt«  at  twelve  inches),  aud  the 
increase  in  the  tension  of  the  eyeball,  which  was  very  manifest  duriug  the 
attack,  is  no  longer  appreciable. 

Glaucoma  $implex«  as  a  rule,  attacks  both  eyes,  almost  symmetrically,  bat 
at  a  more  or  less  considerable  interval.  ■ 

[With  the  failure  in  central  vision  is  connected  also  some  indistlDctDees  in  ™ 
eccentric  vision,  and  even  a  pronounced  defect  in  the  field.     In  fact,  the 
latter  may  prece<le  the  former,  begins  at  the  periphery,  and  extends  on  the 
side  towards  the  centre,  the  temporal  side  being  the  longest  pre- 
veil— B] 

Haffmans  ci^nsidere  tliat  glaucoma  simplex  is  identical  with  the  pretnoni- 
y  stage  of  glaucoma  of  Von  Graefe,  and  maintains  that  all  the  symptoms 
enumtimted  as  existing  in  the  premonitory  stage  are  present  in  glaucoma 
simplex;  but  I  think  it  of  the  greatest  practical  importance  to  maiQt4iin  th< 
tiXifUllloe  of  a  premonitory  stage*  for  we  find,  after  all,  that  it^  course 
gOQerally  very  diiferent  fn^m  that  of  glaucoma  simplex.     The  nremouitory 
sU^  nuiT  exist  even  for  many  v^lts  without  producing  anv  glaucomatous 
diMlffet  in  the  eye,  the  symptoms  may  only  show  themselvte  at  long  ii 
ItrviUSi  aad  in  their  iutermi^ious  the  eye  may  be  perfectly  healthy ;  or  th*fi 
may  recur  at  more  firequent  interrab,  aud  peas  over  into  acute  or  cbronio] 
glaoeoma.    In  other  cadee,  they  may  pe»  over  into  develofied  glaucoma  al^«r| 
only  a  few  premonitory  attacka.    fiiesides  this,  we  find  that  the  most  briULaaij 
nrats  of  iridectomy  are  to  be  expected  iu  the  premouitory  etage;  but  thjcj 
ii  by  no  means  iIh^  rase  iu  ^lauooaia  ainplex«  Ibr  here  the  feeolta  of  iHdeo*i 
tomy  cliiTer  La  m  very  peculiar  and  importanl 
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We  find  thiit  mrtaiia  dvmmamoi  tlie  eye  om^  in  their  progress 
coniplt<^.u  luneoma,  the  e^  llieii  pKmm%m§ gtancoBiatous  symptoms 

aaprrsiih  /  of  the  ofiguuJ  dnenae.     Iadeed»  acoofdiug  to  Yon 

Gmrfi  tuy  inlMUBnlofy  dkMt  of  the  eye  which  m^y 

»'"    ''-  U>  MOtttdAry  ginBOQOML    lUit  i»»  however,  far  mo 

"•oiMs  wUbh,  vWibi  nuuing  their  typical  course, 
in  rvwT  ii%4c^u»^attt  tn  the  ey^leiiien.  than  in  th^  in  which  thn 
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m  Dot  afl'eeted,     Thus  difluge  keratitis  becomes  more  frequently  com- 

with  hecondary  glaiicf>nia  than  the  circumscribed  infiltration  of  the 

ea ;  and  the  equatorial  chorokUti.s  accompanied  with  vitreous  opacities, 

au  tlie  difc^eminalfd  choroiditis.^    Amongst  thediseast^w  iu  which  i^ccundury 

ima  moftt  frequently  supervenes  are:  L  Diffuse  keratitis  and  anterior 

yluum  of  the  cornea.     "2.  Iritis  serosa,  and  iritis  complicated  with  con* 

iiderable  posterior  synechiie.     3.  Traumatic  cataract,     4.  Di.slocation  of  the 

iens.      5.    Berous  choroiditis.       6.    Sclerectasia  poMcrior.     7.    Lntrw-ocular 

tumors.     8.  Hemorrhagic  affections  of  the  retina. 

A  fuller  account  of  this  subject  will,  however,  be  found  in  the  sections  in 
which  these  different  diseases  are  treated,     [Cicatricial  ectasia  of  the  cornea 
is  probably  the  most  frequent  cause  of  secondary  glaucoma,  eepecially  if  there 
ire  extensive  adhesions  of  the  iris  to  the  corneal.     Whether  the  secondary 
increa«*'  of  tension  in  these  cases  is  in  consequence  of  an  increase  of  i^ecretion 
lithin  the  eye  due  to  a  stretching  of  the  ciliary  ner%a^s,  or  t(»  the  collection 
'uid  behind  the  iris  causing  venous  stasis  in  the  ciliary  body,  is  still  a 
point. — B,]     With  regard  to  the  secondary  glaucoma  sujierveniDg  upon 
ntniitis  aponlectica,  I  mu»t»  however,  briefly  call  the  attention  of  the  reader 
to  BOiae  of  the  most  important  points.    This  complication  is  particularly  met 
with  in  persona  beyond  middle  age,  of  a  very  full  habit,  and  affected  with 
lore  or  less  extensive  sclerosis  of  the  coats  of  the  arteries.     The  disease 
oommences  as  retinitis  apop!ectica»  and  after  this  has  existed  for  from  one  to 
X  months  (Von  Graefe),  secondary  glaucoma  superv^enes,  which  may  assume 
very  pronounced  and  acutely  inflammatory  character,  in  which  case  it  is 
ften  accompanied  by  the  most  intense  ciliar>^  neuralgia.    The  field  of  vision 
but  slightly,  or  not  at  all,  contracted,  and  there  is  no  elauc^jmatoiia  ex- 
vat  ion,  nor^  as  a  rule,  arterial  pulsation.    Dr.  Hermann  Pageustecher'  has 
und  on  microscopical  examination   that  in  these  cases  the  walls  of  the 
fetinal  vessels  are  greatly  thickened  (sclerosis  i,  and  show"  considerable  vari- 
cosities.    This  sclerosis  of  the  walls  of  the  vessels  and  their  consequent  loss 
of  elasticity  naust,  as  he  points  out,  have  an  important  effect  in  disturbing 
Abe  circulation  of  this  part  of  the  eye.     He  mentions  one  curious  case  of 
rrhogic  glaucoma  ivhich  was  evidently  of  sympathetic  origin,  as  it  im- 
cd  very  greatly  and  rapidly  after  excision  of  the  other  eye.     Or  it  may 
ppear  in  the  form  of  glaucoma  simplex*  the  increase  in  the  tension  being 
ry  gradual,  acute  inflamniatory  exacerbations  occurring  only  at  a  later 
ge.     The  disease  is  otlen  accompanied  by  hemorrhagic  effusions  into  the 
itreous  and  aqueous  humors;  and  during  au  acute  parftxysm  the  sight  may 
suddenly  lost,  this  being  probably  due  to  a  hemorrhagic  detachment  of 
e  retina*     Von  Graefe  poiuts  out  the  fact,  that  in  such  cases  the  ai>plica- 
n  of  atropine  may  accelerate  the  outbreak  of  the  glaucoma.*    He  also 
tea  that  iu  two-thirds  of  the  ctisea  of  glaucoma  supervening  on  hemor- 


>  *•  A.  r  0,,'*  XV.  3,  121  *  -'  A.  r.  a,"  xvii.  2,  98. 

'  Thut  utropint?  will  »oTneiiiii»  e«iieo  tin  outbreiik  of  glaucoma  in  eiuea  of  intrii-ocular 

lor,  und  aciitfi  exacfTbntions  in  ehrfmie  jirlaurrjiTm,  wa*  pointed  out  by  Von  Graefe, 

A.  f.  ().,"  xiv.  2,  117.     Dr.  l>erby,  uf  Hoi^tnn,  ba^  uli^ti  rr'luted  two  cusef*  in  which 

in-t.iiiiti.r,  ..+  II  fr,, line  \\u&  dift'otlv  followed  by  an  outhrt'flk  of  acutC'  glaucoma 

I'-an  Ophthalniulogical  Society."  186U).     I  htixo  likewise  met 

i -,     In  one  case,  thp  pjilient  had  lo^t  the  left  eye  fVoni  chronic 

mm,  uiiU,  cumplttining:  of  flight  pn*mouitor>*»ymptotnR  in  the  rights  fltrtrpino  was 

U»  the  lutter.     1  briefly  exttmined  the  eye  witli  the  ophthiihii*i8co|x'!,  and  within 

ity-four  Itour^  ii  sevtre  stt«ck  of  acute  gluuconia  ix'curred.     Thesp  facts  ahovdd 

ram  us  not  to  enjploy  atropine  unneocsaarily,  to  b©  careful  m  to  it*  extreme  purity,  and 

kice  any  uphthalmoAOopic  examination  as  brief  and  as  little  trying  to  the  eye  aa 

Iblf. 
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rhagic  retinitis,  the  outbreak  occurred  between  the  fourth  und  the  teDth 
after  the  first  functional  disturbance  of  the  eye.     Henc€,  the  longer  th©  tenl 
week  has  passed,  the  le^  change  is  there  of  secondary  glaucoma. 

But  glaucoma  may  also  complicate  diseases  which  stand  in  no  causal  rela- 
tion to  it.     Thus  it  may  supervene  upoo  senile  cataract  or  upon  cerebi 
amaurosis.     In  the  former  case,  the  cataract  should  never  be  removed  at  th« 
aarae  time  that  the  iridectomy  i^  made  for  the  relief  of  the  glaucoma,  for  ia< 
case  any  vitreouu  humor  should  be  lost  during  the  extraction  of  the  lens,  il' 
might  very  eaBilj  give  rise  to  severe  intra-ocular  hemorrhage.   Some  monthi' 
ehould  ehijise  between  the  two  operations,  in  order  that  the  improvement  in 
the  circulation,  tension,  and  nutrition  of  the  eye  may  become  thorougbljf 
establijshed.^ 

[In  a  few  rare  cases  secondary  glaucoma  haa  been  known  to  compUcnUe 
detachment  of  the  retina,  in  which  there  is  usually  diminution  of  intra- 
ocular tension  ;  and  in  one  case  reported  by  Desmarree  it  appeared  in  % 
typical  case  of  retinitis  pigmentosa.  Finally,  several  observers,  among 
QuagHno,  have  observed  glaucoma  supervene  in  eyes  with  congenital 
bouiH  iridis  and  total  irideremiai — B.] 

6.— OFHTHALMOSCOPIC  SYMPTOMS  OF  GLAUCOMA. 

The  characteristic  ophthalmoscopic  symptoms  of  glaucoma  are — ^pu 
of  the  central  vessels  of  the  retina  {vide  p.  386),  and  excavation  of  the 
nerve. 

The  stasis  in  the  venous  circulation  of  the  retina  is  often  very  considerable, 
the  veins  are  dilated  and  tortuous,  the  smaller  veinlets  assuming  a  corkscrew 
appearance;  if  the  stasis  be  very  great,  the  larger  venous  branches  may 
even  show  pecuUar  bead*like  swellings.  This  h,  however,  very  rare.  I 
have  seen  on©  case  in  which  there  was  a  distinct  tendency  to  these  swellings^ 
but  Liebreich  figures  a  case,  in  his  "  Atlas  d'Ophthalmoscopie,'*  in  which  " 
existed  in  the  most  marked  manner.  After  diminution  of  the  pathologi 
increase  in  the  intra-ocular  tension,  the  stagnation  in  the  venous  circulatio 
ceases,  the  calibre  of  the  veins  diminishes  in  size^  and  they  \om  their  tortu 
tisity.  For  instance^  after  the  pertormance  of  iridectomy  and  the  conBequeui 
diujinution  in  the  tension  of  the  eyeball,  we  frequently  have  an  opportumty^ 
of  observing  the  change  in  the  venous  circulation.  Thus,  extensive  retinal 
ecchymoses  are  perhap  met  with,  and  the  veinss,  which,  before  the  o|  ^  , 
were  very  dilated  and  swollen,  are  now  much  diminishecl  in  siae  ui. 
The  retinal  arteries  in  glaucoma  appear  very  thin  and  small,  and  m 
jmler  than  in  the  normal  eye, 

Wliilst  spontaneous  venous  pulsation   may  occur  in  normal  eyes,  spn 
taneous  arterial   pulsation  is  only  observed  if  the  intra-oeular  tejiaion 
markedly  iocreaaed,  or  in  cases  o£  insufficiency  of  the  aortic  valves.     The 

1  It  i^  Ml  tni<*n%tinff  fiM't  thiit  i;]iiucoma  may  aho^  tn  ru«  iaftanccfi,  bec^ctme  dcv«l< 
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arterial  pulsation  is  syuchronous  with  the  radial  pulse,  but  slightly  lat«r 
than  the  carotid  pulsation.  It  is  c<infiiied  to  the  disk,  and  present**  a  raj>id 
lo-and-fro  inuvemeut,  and  a  rhythmical  tilling  and  emptying  of  the  arteries. 
The  arterial  diastole  takej?  less  time  than  the  systole,  and  is  characterized  by 
a  rapid,  jerky  entrance  of  a  column  of  blood  into  a  previously  empty  vessel. 


e.— ON  THE  NATURE  AND  CAUSES  OF  THE  GLAUCOMATOUS 

PROCESS. 


The  true  nature  and  cause  of  the  glaucomatous  process  are  still  involved 
in  some  obscurity  and  doubt.  In  the  great  majority  of  cases  of  glaucoma 
there  are  marked  inflammatory  symptoms,  but  it  must  be  freely  admitted 
that  we  do  sometimes,  although  far  more  rarely,  meet  with  cases  of  glaucoma 
limplex,  in  which  no  inflamtijatory  symptoms  can  be  detected.  Indeed  it  is 
the  latter  fact  which  causes  all  the  difficulty,  for  we  can  easily  explain  the 
bcreased  tensiou,  and  all  the  symptoms  which  follow  in  its  train,  as  due  to 
on  itiflammatory  origin ;  but  we  cannot  as  satisfactorily  explain  what  con- 
stitutes the  primary  cause  of  the  increased  ten  si  on  in  glaucoma  simplex, 
which  leads  to  the  gradual  loss  of  sight  from  excavation  and  vlegenenition 
of  the  optic  nerve  without  any  appearance  of  inliamnuttion.  In  the  iuHam- 
matory  forms  of  glaucoma,  the  seat  of  the  inflammation  is  chiefly  in  the 
uveal  tract*  the  choroid,  ciliary  body,  and  ihe  iris.  But  other  structures, 
guch  as  the  cornea,  sclerotic*  and  retina  may  subsequently  become  involved. 
Thi«  irido»choroiditis  causes  an  increase  of  seroeity,  more  especially  in  the 
vitreous  humor,  and  an  augmentation  of  the  intraocular  tension ;  the  latter 
giving  rise  to  all  the  glaucomatous  symptoms  described  above.  Together 
with  this  increase  in  the  volume  of  the  vitreous  humor,  there  exista  in 
glaucoma  a  diminution  in  the  power  of  absorption,  and  this  may  explain 
why  these  serous  effusions  are  not  removed,  as  in  other  furnis  of  choroiditis, 
by  an  increased  activity  of  the  absorl>ents.  Attention  has  been  called  by 
some  writers  to  the  fact,  that  the  sclerotic  appears  j>eculiarly  rigid  and  un- 
yielding in  glaucoma,  and  it  has  been  supposed  that  this  ia  not  unfrequently 
congenital  or  hereditary,  and  may  form  a  predisposing  element  to  glaucoma. 
Now,  if  such  an  abnormal  rigidity  of  the  sclerotic  exists,  we  can  easily  un- 
derstand how  any  rapid,  though  slight  augmentation  in  volume  of  the 
contents  of  the  eyeball,  must  not  only  give  rise  to  a  disproportionate  increase 
in  the  intra-ociilar  tension,  but  must  also  augment  the  tendency  to  stagnation 
in  the  bhxidveaseb*.  Ooccius  has  found  in  a  case  of  glaucoma,  that  the 
fclerotic  had  underg<me  fatty  metamorphosis,  and  bethinks  that  the  affection 
of  the  sclerotic  may  perhaps  have  been  the  cause  of  the  increased  intra-ocular 
tension.  There  am  be  no  doubt  that  the  rigidity  of  the  sclerotic  plays  a  very 
important  part  in  glaucoma ;  for  we  find  that  in  youthful  individuals,  in 
whom  the  sclerotic  is  more  elastic  and  yielding,  an  increase  of  the  intra- 
ocular tension,  dependent  upon  some  inflammation  of  the  uveal  tract,  may 
exist  for  some  time  without  exerting  any  deleterious  effect  ufmn  the  optic 
nerve  or  retina.  The  sclerotic  pernafjs  yields  a  little,  as  a  whole,  before 
this  increased  tension  and  adapts  itself  to  it,  or  it  may  beci>me  i^lightly 
bulged  at  a  certain  point ;  whereas  in  older  persons,  in  whom  the  .Hck'rotic 
la  more  firm,  rigid,  and  unyielding,  the  existence  of  an  increiise  in  the  intra- 

ular  tension  is  much  more  dangerous,  for  it  soon  causes  the  least  resistant 
e  (in  this  case  the  optic  nerve)  to  yield  before  it,  and  become  excavated. 
Graefe  attaches  verv  great  importance  to  the  part  played  by  the  sclerotic 
in  tlie  pathogenesis  of  gfaucoma,  especially  glaucoma  simplex. 
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When  considering  the  different  iorm&  of  glaucoma,  we  bad  frttmsA 
ion  to  point  out  the  great  variations  in  the  intensity  of  the  innararoatory 
'symptoms.  Wo  mw  that  in  acute  glaucoma,  the  inflammation  might  \m 
very  severe  during  the  lirst  attack,  but  that  after  its  subsidence,  the  indam* 
matory  exacerbations  might  assume  an  inaidiouB,  chronic  character,  and  tho 
disease  gradually  pass  over  into  glaucoma  absolutum,  without  the  recur- 
rence of  any  acute  attack.  Again,  that  in  the  chronic  form  the  intlamma-' 
tory  symptoms  might,  at  the  outset,  be  but  little  marked,  but  that  in  the 
course  of  the  digtease  acute  exacerbations,  even  of  a  very  severe  character, 
might  show  themselves.  In  the  third  form  (glaucoma  simplex),  it  wa^  stated 
that  the  diseai^e  might  ocfasiouany  run  its  course  without  theapparcot  occur- 
leuce  of  any  intiammatory  8ym{»tonj«^the  eyeball  becoming  stony-hard,  the 
►ptic  nerve  deeply  excavated,  the  sight  destroyed— but  the  refractive  mediA 
jmaining  perfectly  clear.  But  in  the  vast  majority  of  cases  of  glaucoma 
flimplex,  inflammatory  symptoms,  of  varying  severity,  do  show  themaetv 
during  the  progress  of  the  disease.  Now,  on  account  of  the  fact  that  glai 
coma  simplex  may  occasionally  run  its  course  without  the  apparent  presen 
of  any  inflammatory  symptoms,  and  on  account  of  the  increaaed  tensio; 
being  sometimes  the  fii-st  manifest  symptom  of  the  disease,  it  has  been  nu 
poised  by  Bonders  that  the  inflammation  is  not  the  integral  part  of  the  glau-' 
comatous  process,  but  only  a  complication,  which,  though  occurring  in  the 
majority  of  cases,  need  not  necessarily  be  always  present.  He  considers  th 
increase  iu  the  iutra-ocular  tension  ad  the  essence  of  the  disease,  and  the 
fore,  the  glaucoma  simplex,  which  runs  its  course  without  any  iuflammato 
symptoms,  as  the  primordial  type  of  the  disease;  and  he  thinks  that  th 
acute  or  chronic  inflammation  which  shows  itself  in  the  majority  of  cases  of 
glaucoma  is  but  a  complication,  which  is  of  secondary  impttrtance,  and  not 
necessary  to  the  glaucomatous  process.  He,  therefore,  speaks  of  glaucoma 
simplex,  and  glaucoma  cum  ophthalmia.  The  anomaly  in  the  secretion  of 
the  fluids  of  the  eye,  he  thinks  due  to  an  abnormal  irritation  of  the  oerTes 
regulating  the  intra-ocular  secretion.  Now  from  some  verj'  intereeting  and 
ingenious  experiments  made  by  Dr,  Wegner  (•*  A.  f,  O.,**  xiu  2, 1),  it  appears 
certain  that  the  vaso-motor  nerves  of  the  iris,  and  in  all  probability  those  of 
the  choroid  also,  are  furnished  by  the  sympathetic.  He  found  in  experi- 
ments upon  rabbita  that  a  division  of  the  sympathetic  in  the  neck  leads  to  a 
dilatation  of  the  ve^els  of  the  iris  and  choroid,  and  a  diminution  of  the 
iiitra-*-»cular  pressure.  It  may  consequently  be  assume*!  that  irritation  of 
the  vaso-motor  nerves  would  produce  an  increase  in  the  intra-ocular  pressure. 
But,  tis  Wegner  states,  the  latter  experiment  is  extremely  difficult  and  un- 
certain, on  account  of  the  imp^jseibility  of  regulating  the  degree  of  irrita- 
tion with  suflicient  delicacy.  The  intimate  relation  between  the  branches  of 
the  flilh  nerve  supplying  the  eyeball  and  the  sympathetic,  easily  explainfl 
how  an  irritation  of  the  former  may  be  reflected  to  the  sympathetic,  and 
Ihus  ciiuse  hy|>er-8ecretion  of  fluid  within  the  eye,  and  an  increase  in  tii6 
intra-ocular  prust^ure.  In  this  way  the  cases  of  glaucoma  complex  are  readily 
ejtplainetl.  Such  cases  have  been  observed  by  Hutchinson*  and  Homer.* 
In  one  case  of  Horner's,  the  attacks  of  neuralgia  were  simultaneously  aect:ni>- 
panied  by  glaucomatous  symptoms.  The  numerous  and  very  interesting 
nzperinients  performed  by  Drs,  v.  Hippel  and  Griinhagen'  on  animals, 
chiefly  rabl>its  and  cats,  have  shown  that  the  fifth  nerve  exercises  the 
greatest  influence  on  the  intra-ocular  tension,  and  it  would  appear  that  its 
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is  twofold:  1.  It  directly  dilates  the  vessels  going  to  the  eye;  2.  It 
rise  to  an  increased  effusioD  of  fluid  io  the  posterior  portion  of  the  eye- 
a  fact  which  is  proved  by  the  perslateut  increase  in  the  eye-tension. 
They  found  that  the  third  nerve  only  in  ao  far  influences  the  intra-ocular 
•tension,  a*  it  causes  contraction  of  the  external  musclea  of  the  eye;  and  that 
the  »yra pathetic  exerts  no  influence  whatever. 

Dr  Adamilk^'  on  the  other  hand,  maintains  very  strongly  the  opinion  that 
the  intra-ocular  tension  depends  upon  the  lateral  pressure  in  the  vascular 
fystem^  and  is  solely  influenced  by  the  sympathetic. 

It  Kaaalso  been  urged  that  inflaminatury  glaucoma  cannot  occur  primarily 
[in  a  hitherto  healthy  eye,  that  an  increase  in  the  temiion  of  the  eyeball  pre- 
thal,  in  ^ict,  glaucoma  simplex  had  existed,  perhaps  quite  unknown 
le  patient,  and  that  the  inflammation  supervened  upon  this.     But  we 
stiinea  meet  with  casci*  of  acute  glaucoma  in  which  there  w^as  no  trace  of 
icreaded  tension,  or  any  other  glaucomatous  symptom,  prior  to  the  outbreak 
[of  the  disease.     Thus  Von  Graefe  mentions  cases  in  which  he  has  operated 
for  glaucoma  upon  the  one  eye,  the  other  being  at  the  time  of  operation  of 
[uitc  a  normal  degree  of  tension ;  and  yet  the  latter  was  soon  after  attacked 
►y  glaucoma,  in  one  case  even  by  glaucoma  fulminans.     He  thinks,  more- 
over, thai  the  mere  increase  of  tension  should  not  be  allowed  to  constitute  a 
►reraonitory  stage,  for  even  a  considerable  increase  of  tension  may  exist  for 
in  indefinite  period  without  the  appearance  of  other  glaucomatous  symp- 
toms.    In  families  in  which  glaucoma  is  hereditary,  an  increased  resistaacei 
iflen  of  a  marked  degree,  exists  even  in  infancy^  and  the  disease  may  not 
'law  itself  till  middle  age,  or  even  not  at  alL 

The  question  whether  the  inflammation  be  but  of  secondary  importance  or 
lot.  is  one  of  much  consequence.     The  great  difficulty  lies  in  those  cases 
[although  they  are  but  rare)  in  which  w^e  find  the  glaucomatous  disease 
'tunning  its  course  without  any,  even  the  slightest,  symptom  of  inflamma- 
tion; for  if  this  be  possible,  then,  indeed,  we  cannot  look  upon  the  infliiia- 
latory  symptoms  as  the  sine  qud  non  of  the  disease. 

With  regard  to  this  subject  of  the  origin  of  glaucoma  simplex,  Von  Graefe* 

(tly  expressed  his  opinion  in  the  following  terms:    "  If  the  principal 

to  the  theory  of  glaucoma  formerly  found  their  chief  support  in 

lition  that  the  same  cause  which  kindles  the  inflammatory  changes 

rpical  glaucoma,  also  gives  rise  to  the  simple  increase  of  tension, 

IDta  have  now  fallen  into  the  background,  partly  ou  account  of  our 

ided  knowledge  of  the  evolution  of  secondary  glaucoma,  and  partly 

consequence  of  the  modifications  which  have  very  lately  been  made  in  the 

:y  of  inflammation.     For  if  w^e  observe  in  a  certain  form  of  secondary 

►ma,  for  instance  after  dislocation  of  the  lens,  to-day  a  simple  increase 

tension,  to-morrow  inflammatory  cloudiness  of  the  refracting  media, 

id  thus  both  appearing  alternately,  according  to  the  more  energetic  action 

the  cause  {e.  g.^  the  more  considerable  raovemenls  of  the  lens),  we  must 

ifdy  be  convinced  of  the  identity  iu  the  nature  of  both  forms,  and  of  the 

of  differences  varying  simply  iu  degree,  according  to  the  intensity 

tion  of  the  cause  ;  for  if  it  is  admitted  that  the  form  of  glaucoma 

r^ch  c*/mmences  with  opacity  of  the  media  is  inflammatory,  I  think  we 

lot  deny  this  nature  to  the  other,  which  goes  hand  in  hand  with  it, 

llthough  for  the  sake  of  distinctiuu  this  may  very  well  be  termed  *the  non- 

iflammatory  *  or  'simple  secretory.*     But  still  more  is  the  supposition  of 

a  diHerence  purely  of  degree  strengthened  by  the  theory  of  inflammation 
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advanced  by  Cohnheiixi,  which  imce  more  brings  the  essence  of  inflamamtiaa 
within  the  territory  of  abnorroal  secretion.  li\  thruugh  the  influent'e  of  some 
cause  which  suddenly  anil  powerfully  affects  the  vascular  system,  a  conswler- 
able  etiiision  of  cell  elements  takes  place  into  the  fluids  of  the  eye,  a  visible 
opacity  is  thereby  produced ;  whereas  if  the  admixture  is  le^s  coosidemhle, 
and  takes  place  under  a  mc»re  tardy  and  less  intense  action  of  the  c-ause,  the 
transparency  of  the  media  need  not  be  visibly  aflecled.  In  such  instances  it 
often  only  requires  a  very  slight  additional  impulse,  e.  ^.,  the  congesition 
arising  during  the  process  of  digestion,  to  increase  the  opacity  ti>  s^ueh  ft 
degree  as  to  render  it  apparent'*  He  is,  therefore,  of  opinion  that  we  cnu*t 
presume  that  in  ghiuctmia  simplex  there  exists  in  the  eye  a  permatient  gtim* 
uinSj  and  must  consider  it  to  be — from  the  exact  sindlarity  of  its  course  and 
of  the  results  of  treatment — ^a  secondary  giaucmna  dependent  upon  a  varying^ 
or  at  least  not  uniformly  localixed  intra-ocular  cause.  This  intra*ocular 
cause  is,  however,  still  shronded  in  obscurity,  but  it  seems  that  special  atten- 
tion ought  to  be  paid  to  the  condition  of  the  sclerotic,  both  in  clinical  and 
anatora  icsl  investigations.' 

He  thinks  that  in  the  cases  of  glaucoma  simplex,  a  lengthened  observation 
will  generally  show  us  that  transitory  infiammatory  exacerbations  (perhaps 
of  a  VQTj  epnemeral  nature  j  do  mostly  occur.  8uch  exacerbations  may  oe 
but  very  slightly  marked,  and  easily  escape  the  attention  of  the  patient  or 
his  medical  attendant ;  or  they  may  but  occur  at  certain  periods,  or  be  pro- 
duced only  by  certain  causes,  as,  for  example,  in  the  case  mentioned  above, 
in  which  they  only  came  on  whenever  the  patient  played  at  cards.  The 
absence  of  any  externally  visible  symptoms  of  vascularity  is  no  proof  of  the 
non-existence  of  internal  inflammation,  for  the  ophthalmoscope  ccmstantly 
reveals  to  us  the  presence  of  even  considerable  inflammation  of  the  choroid 
and  retina,  without  the  existence  of  any  increased  vascularity  of  the  external 
tunics  of  the  eyebalL  The  haziness  of  the  aqueous  and  vitreous  hiitnore, 
which  may  arise  during  such  an  ephemeral  exacerbation,  may  likewise  be  bo 
slight  and  ilelicate  us  to  escape  detection  with  the  ophthalmoscope,  for  we 
know  that  fine  diflbse  opacities  of  the  aqueous  humor  are  otiten  quite  invis- 
ible by  transmitted  light.* 

[iKiring  the  past  three  or  four  year«,  the  nature  and  causation  of  glaucoma 
have  occupied  very  largely  the  attention  of  ophthalmic  surgeons.  especiaHy 
in  Germany^  and  a  number  of  observers  have  published  extensive  papers  M 
the  results  of  their  experiments  and  observations  upon  the  subject*  Though 
»ome  light  has  been  thrown  u[K;m  the  nature  of  the  disease  by  thcf^e  studien, 
the  pathology,  and  to  a  certain  extent  the  causation  also,  of  g'lau  ill 

obscure.     Ihe  two  great  theories  now,  as  heretoibre,  are  the  im  ry 

and  the  neurotic  or  irritative.  In  1h7<J  Knies  pulilished  an  article  upon 
glaucoma,  followed  by  a  second  one  in  1»77,  based  U|xin  a  careful  examina- 
tion of  twenty-two  glaucomatous  eyes,  which  had  been  enucleated  for  various 
reasons.  (See  '*  Arch,  f  Ophth,,*'  xxii,  3,  and  xxiii,  2.)  The  most  firequfnt, 
and,  as  he  thiukft,  the  most  important  pathological  change  found  in  thef>e 
eyt-s  was  the  obliteration  of  Foutana*8  space,  for  he  reasons  that  the  oblitera- 
tion of  this  spaee  roust  cause  an  increase  of  the  intra*ocular  tension*  Fur- 
thermore, he  tloes  not  think  that  the  flattening  of  the  anterior  chamber  tVoro 
adv«nf<'  of  the  iris  and  lens,  must  necessarily  be  regarded  as  n  ^\vrj\  of 
iBr  iision.    In  every  eve  examined,  indubitable  signs  of  iiM  ion 

or  [uences  were  found  in  the  neighborhood  of  6chlemm*i?  nd 

.    f.O.;'xv.  211. 
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this  held  good  m  well  for  cases  of  secondary  glaucoma  aa  for  the  primary 
form.     His  investigaiions  led  him  to  the  following  conclusious: 

1.  The  nios^t  important  change  in  real  glaucoma,  ii^  the  annular  adhesion 
of  the  periphery  of  the  iris  with  the  cornea  or  the  obliteration  of  Fontuna's 
space;  the  excavation  of  the  optic  nerve  is  a  secondary  matter. 

2.  The  game  relation  exists  also  in  secondary  glaucoma. 

3.  Iridectomy  cannot  be  replaced  by  the  use  of  egerine,  nor  by  the  other 
metliods  e>f  operating  proposed. 

4.  Sclerotomy  is  an  exception  to  the  preceding,  as  the  excision  of  a  piece 
of  iria  b  unimportant;  it  may  therefore  be  suhetituted  for  an  iridectomy, 

6.  The  relationship  between  many  staphylomatouH  processes  and  glaucoma, 

proven  by  pathological  examinations*, 

Abmit  the  same  period  Ad.  Weber  published  the  retsults  of  his  own  inveati- 
gations  upon  glaucoma.  (tSee  the  *' Arch.  t\  Ophth./*  xxiii.  1.)  He  came  to 
tte  conclusion  that  a  pure  theoretical  analysis  of  the  physical  features  of  glau- 
coma leads  to  the  conviction  that  the  cnuse  can  only  be  a  purely  mechanical 
one,  that  of  a  gradual  narrowing  of  the  filtration  channels  of  the  fluids  con- 
tained within  the  eye.  In  all  forms  of  glaucoma,  the  inflammatory  as  well 
an  the  non-intlammator>%  the  primary  as  well  as  the  secondary,  the:*e  channels 
art  njurrowed  and  finally  obliterated.  Wel>er  hesitates  to  accept  the  view 
tbat  the  swelling  of  the  ciliary  proeesae^  is  the  eause  of  glaucoma.  It  is 
true  that  the  group  of  symptoms  known  i\s  glaucoma  appear  when  this 
mechanical  obliteration  has  taken  place,  and  that  the  exciting  cause  of  the 
flo-calle<l  primary  glaucoma  is  the  swelling  of  the  ciliary  processes.  But 
tikis  pathological  condition  is  not  confined  to  glaucoma,  but  is  met  with  in 
other  diseases  ;  neither  is  it,  even  in  connection  with  a  certain  rigidity  of  the 
sclera,  the  only  cause  for  the  development  of  the  glaucomatous  condition. 
Weber's  paj>er  is  a  very  long  and  interesting  discussion  of  the  subject,  hut 
does  not  easily  admit  of  a  satisfactory  abstract  being  made. 

Next  in  order  of  importance  appeared  a  lengthy  paper  by  Bchnabel,  en- 
liUed  **  Contributions  to  the  Knowledge  of  Glaucoma,"  (J>ee  *'  Archivcjs  of 
Ophthalmolugy,"  vii.  1,  2,  3,  and  4.)  In  a  previous  paper  published  in 
vol.  V.  1,  of  the  same  journal,  he  pronounced  the  opinion  that  it  had  not 
yet  been  proven  that  the  clinical  picture  of  inflammatory  glaucoma  was  the 
consequence  of  a  choroidal  inflammation.  In  this  second  f)aper  he  discusses 
and  combats  Knies'  interpretations  of  the  pathological  changes  found  in  the 
anterior  chamber.  The  same  changes  he  found  himself  in  glaucomatoua 
eyes,  but  he  does  not  accept  Knies*  views.  His  own  conclusions  are  based 
upcm  an  examination  of  thirty-nine  eyes  examined  by  himself  He  holdsi 
that  the  pathological  changes  in  the  periphery  of  the  anterior  chamber,  do 
not  necessarily  present  the  peculiar  cUuical  picture  of  the  glaucomatoua 
process,  WHiat  ftnictional  disturbances  of  the  eye  are  caused  by  the  obliter* 
ation  of  the  angle  of  the  anterior  chamber,  he  is  not  sure  of,  but  this  obliter- 
ation does  frequently  exist  without  being  clinically  observed.  He  does  not 
consider  that  the  existence  of  corneal  cicatrices  with  incarcerated  iris  en- 
dangers the  eye.  The  peril  of  increase  of  tension  and  of  consecutive 
excavation  of  the  optic  nerve  occurs  only  when  the  cicatrix  begins  tv  bulge. 
The  obliteratiuu  of  the  angle  of  the  anterior  chambei-  alone  is  harmless; 
the  traction  on  the  origin  of  the  iris  and  the  stretching  of  the  sclerO'Corneal 
margin  cause  the  increase  of  tension.  He  thinks  it  erroneous  to  suppose 
that  iridectomy  in  glaucoma  acts  by  establishing  the  communication  between 
the  anterior  chamber  and  Fontana's  spaces,  and  denies  that  the  scleral 
cicatrix  possesses  any  peculiarity  of  structure  by  which  its  imputed  function 
as  a  filtration  tissue  could  be  accounted  for.     He  calls  special  attention  to 
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Brailey'js  discovery  of  the  atrophy  of  the  ciliary  muscle  in  glaucomatouBcyes. 
He  regards  it  as  the  only  auoniafy  demonstrated  hitherto  by  the  anatoiuical 
examiuation,  which  has  undoubtedly  a  relation  to  the  glaucomatous  prucea, 
and  15*  not  merely  a  consequence  of  it.  It  exists  before  the  glaucoma  can  be 
clinically  demonstrated,  as  he  proves  by  a  ea»e.  The  highes^t  degree  of 
atropliy  is  certainly  only  found  in  eves  in  which  the  giaucoma  had  exiglM 
for  a  long  time;  but  the  increase  ot  the  atrophy  does  not  stand  in  a  direct 
proportion  to  t)ie  duration  and  degree  of  the  increased  tension. 

Later   observations  of  importance   are  contained  in  a  most   admirable 
pa]>er  by  Mauthner,  entitled  **  Glaucoma  Aphorisms"  (see  *' Archives  of 
Ophthalmology/'  vii.  2,  3,  and  4,  and  viii.  1).     His  views  are  very  different 
from  thoae  of  Schnabel  and  others,  in  that  he  accepts  unequivocally  the 
inflamniHtory  theory  of  the  diseat?e.     He  first  considers  the  cupping  of  the 
optic  disk*  summing  up  the  evidence  derived  from  the  obiiervutious  of  Miiller, 
Mooren,  Brailey,  and  Schnabel,  with  special  reference  to  the  trondition  of  the 
optic  nerve  fibres.     These  have  shown  that  all  anatomical  examinations  of 
glaucomatous  eyes  in  which  the  layer  of  nerve  fibres  has  been  preserved, 
never  give,  in  spite  of  the  yielding  of  the  lamina  cribroaa,  any  other  picture 
than  that  of  a  partial  funnel-shaped  excavation ;  a  picture  from  which  it  is 
possible  to  explain,  according  to  our  present  views,  the  ophthalmoscopic 
appearance  of  a  **  pretisure'*  excavation  extending  to  the  margin  of  the  disk. 
Mauthner  holds  that  the  total  excavation  is  not  a  pressure  excavation  so 
long  as  the  function  of  the  nerve  is  preserved;  in  this  agreeing  with  Von 
Jaeger  and  Klein,  and  differing  from  Schnabel.     From  the  sum  total  of 
facts  presented  by  himself  and  other  authorities,  he  believes  that  glaucoma 
is  a  choroiditis,  complicated  with  inflammatory  symptoms  also  in  the  anterior 
fiegment  of  the  eyeball,  which  as  a  rule  begins  with  increase  of  tension  but 
also  progresses  without  this,  and  is  accompanied  bv  the  development  of  an 
aflectiou  of  the  optic  nerve,  which  is  dependent  on  t)ie  process  in  the  choroid, 
but  is  not  always  present.      The  functional  disturbance  in  glaucoma  cannot^ 
be  explained  by  a  primary  affection  of  the  light-conducting  apparatus;  itS 
depends  upon  some  injury  done  by  the  choroiditis  to  the  function  of  the  ^ 
lignt-pcrceiving  apparatus.     Increa.se  of  tension  and  glaucomatous  afTection  j 
Of  the  optic  nerve  are  neither  the  cause  nor  the  beginning  of  blindness*^ 
There  are  real  giauconmtoiie  processes  which    lead   to   blindness   without™ 
Inureaee  of  pressure  and  without  excavation.     The  nature  of  the  choroidal 
uroccfls  which  lies  at  the  bott<im  of  glaucoma  is  still  but  little  understood, 
re  products  are  poor  in  new-formed  elements,  but  it  may  be,  and  that  nut 
rtelv,  connected  with  choroiditis  serosa.     It  begins  in  the  anterior  seg- 
of  the  eyeball  as  atrophic  choroiditis.     In  the  beginning,  the  pigment 
MJAielium  in  the  erect  image  shows  some  delicate  alterations,  and  slight  as 
2iM  iLre,  the  process  which  lies  at  their  foundation  is  threatening  to  destroy 
A9  lav<'r  of  roils  and  cones.   Mauthner  also  differs  from  BraiJey  and  Schnabel 
^  iwirding  the  atrojjhy  of  the  ciliary  muscle,  not  as  the  cause,  but  as  the 
wmda  of  the  gbiucomatous  proceeds.     He  leaves  entirely  untouched,  however, 
dtofMbject  <»f  the  causes  of  glaucoma,  and  says  nothing  of  the  theory  of  the 
^BBtMl  outlet  at  the  iris-angle,  which  has  occjisioned  so  much  discussion. 
^r^jurtlrr  Smith  regards  the  fundamental  and  essential  cause  of  primary 
iJ^HMOttAto  be  an  insufficiency  of  space  betvveen  the  ciliary  processes  and 
y^lL^     All  conditions  which  tend  to  promote  venous  turgescence,  arterial 
kyptfc«>mia,  or  increased  secretion  within  the  eye^  might  become  excitiDg 
iMMa  ^  glaucoma,  provided  this  abnormality  were  present.     He  suggests 
^M  A«  starting-point  of  glaiicf>ma   is  some  condition   which   raises  the 
^^gggm  pwwure  slightly  above  the  aqueous  pressure*     Narrowing  of  the 
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eircumlental  space  would  tend  to  raise  the  vitreoud  pressure,  and  circum- 
stauiiai  evidence  favors  the  idea  that  narrowing  of  this  space  is  actually  the 
stariiiig-fKiiut  of  primary  glaucoma.  Exanunation  of  a  large  number  of 
eves  has  convinced  hitn  that  the  diameter  of  the  lens  increases  with  age; 
that  its  whole  bulk  is  increased  with  the  advance  of  life.  He  has  found  in 
glaucomatous  eyes,  after  enucleation,  that  the  circumJental  space  wat?  somc- 
ttme^  widely  open;  hut  there  was  usually  evidence  to  show  that  it  had  pre* 
vionsly  been  abnormally  narrow,  Ab  the  diameter  of  the  lens  increased, 
the  distance  which  separated  it  from  the  ciliary  process  decreased*  and  that 
the  circumJental  space  diminished  with  age, 

Brailey's  theory  of  glauconm  starts*  out  with  the  axiom  that  the  amount  of 
transudation  varies  with  the  blood  pressure,  w*hich  pre^ssure  is  increased 
locally  whenever  any  artery  is  dilated  up  to  its  origin  from  a  larger  trunk. 
Tl  fgement  of  the  vessels  is  seen  within  the  eye,  and  affects  almost 

e*  bloodvessels  of  the  ciliary  region  and  iris.     This  enlargement  is 

proUibly  the  conaeqaence  of  an  affection  of  the  vaso-motor  nerves.  The  ex- 
istence of  arterial  dilatation  may  be  due  in  some  cases  of  glaucoma  to  irrita- 
taon  of  the  nerves  of  the  ciliary  body  consequent  on  the  extreme  stretching 
of  the  fibres  of  the  suspensory  apparatus  of  the  lens.  Brailey  infers  that 
arterial  enlargement,  if  not  found  on  enucleation,  has  never  existed  ;  though 
he  admits  that,  if  the  disease  has  not  lasted  long  enough  for  atrophy  of  the 
arterial  walls  to  have  supervened,  it  may  have  existed  and  then  afterward 
subsided.  This  might  explain  the  phenomena  of  intermittent  glaucoma^  and 
the  occasional  cure  of  glaucoma  by  paracentesis  alone.  He  believes  that 
►phy  with  sclerosis  of  the  ciliary  body  and  iris  is  always  preceded  by 
imc  inflamination,  and  when  these  are  once  established,  there  will  be  an 
lu^oal  diminution  of  the  fluids  normally  recruiting  the  vitreous  and  a<|ueouB, 
anlflBB  an  enlarged  arterial  supply  exii^ts.  He  recognizes  the  existence  of  an 
intra-ocular  current,  passing  from  the  vitreous  through  the  canal  of  Petit 
into  the  posterior  chamber  of  the  aqueous  humor,  then  through  the  pupil 
into  the  anterior  chamber  and  thence  out.  A  slightly  increased  pressure 
from  vitreous  to  aqueous  might  carry  the  |>eriphery  of  the  iris  forward  and 
aid  in  blocking  further  exit  through  the  ligamentum  pectinatum.  In  cases 
of  advanced  and  applied  iris,  he  attributt^s  the  position  of  the  iris  to  an  in- 
creaseil  flow  of  tluid  towards  Schlemm  s  canal  tVom  the  ciliary  body,  due 
either  to  its  inflammation  or  to  the  increased  vascular  supply.  Whenever 
the  canal  of  Schlemm  is  blocked  by  the  iris,  this  condition  is  accompanied, 
as  he  found  in  a  large  number  of  cases,  either  by  perforated  corneal  ulcer^ 
or  by  an  acute  inflammation  of  the  ciliary  body  and  usually  with  extreme 
atn>phy  of  the  latter.  It  is  thus  clear  tiat  obstruction  at  the  canal  of 
Schlemm  is  sufficient  to  maintain  a  glaucomatous  condition,  and  even  to 
originate  one,  provided  the  iris  has  been  brought  into  the  required  position. 
In  a  still  more  recent  paper,  Brailey  holds  that  in  glaucoma  inflammation  of 
the  \t\»,  ciliary  body,  and  optic  nerve  ia  always  present,  and  that  it  is  one  of 
the  earliest  aymptoms  of  primary  glaucoma,  being  developed  previous  to  the 
tension.  It  is  usually  most  pnmounced  in  the  ciliary  body.  The  advanced 
position  of  the  iris  is  caused  in  the  tir^^t  instance  by  an  enlargement  of  the 
ciliary  fohL^,  due  t*i  their  vascular  turgescence,  but  afterwards  it^  application 
is  rendered  more  close  and  extensive  by  the  pressure  of  fluid  oehind  it. 
Later  there  occurs  very  rapid  atrophy  of  the  ciliary  muscular  fibres  with 
dense  connective- tissue  formation  between  them  and  in  the  optic  nerve.  The 
choroid  is  (x>mpresfted  and  atrophic,  but  rarely  presents  any  trace  of  in  flam- 

ition.  The  cause  of  the  increa^^ed  inlra-ociiiar  fluid  is  in  the  first  instance 
inflammatory  hyper-secretion  of  flui<l  from   the   ciliary  body  and  iris. 


406 


GLAUCOMA* 


But  when  the  atrophic  changes  have  occurred  in  the  ciliary  body  and  in§, 
the  occlusion  of  the  entrance  to  Schlemm's  canal  is  the  sole  agent  in  keep- 
ing up  the  tension, — B,] 

Glaucoma  is  a  disease  of  old  age,  being  moet  frequently  met  with  between 
the  ages  of  fifty  and  sixty,  but  it  may  occur  even  at  a  much  later  period  ;  it 
la  but  seldom  observed  in  early  life  or  before  the  age  of  thirty.  [It  has  been 
known,  however,  to  occur  in  young  persons,  Stellwag  having  seen  a  ease  in 
a  girl  of  twelve,  Schinner  in  a  boy  of  twelve,  and  Laqueur  in  a  boy  of 
twelve.  Glaucoma  occurs  in  about  one  per  cent*  of  all  eye  dLse^ses,  and 
T^dth  about  the  same  frequency  in  the  two  sexeg,  though  the  acute  indamoia- 
tory  form  is  met  with  oftener  in  w^omen,  and  the  simple  noninflammatory  in 
men.  In  a  certain  proportion  of  cases  the  disea^  is  hereditary* — B.]  Vou 
Graefe  believes  that  the  predisposition  of  old  age  to  glaucoma  is  chiefly  due 
to  two  causes:*  1.  The  same  degree  of  increased  tension  more  quicklv  pro- 
duces an  excavation  of  the  optic  nerve  in  old  persons ;  which  is  proljably 
owing  to  the  diminution  of  the  resistance  of  the  papilla.  2.  The  increase  of 
tension  become?*,  caieris  paribm^  more  quickly  developed  in  old  age,  which  is 
very  likely  due  to  the  Ikct  that  the  secrett>ry  filaments  contained  in  the 
ciliary  nerves  are  in  a  condition  more  prone  to  irritation,  when  they  paas 
through  a  rigid  senile  sclerotic,  than  when  they  traverse  a  more  youthfully 
yielding  sclerotic.  This  hypothesis  would  also  tend  to  explain  the  fact  that 
glaucoma  occurs  more  frequently  in  hypermetropic  than  in  myopic  eyes,  as 
without  doubt  the  sclerotic  is  more  rigid,  especially  at  the  point  where  the 
ciliary  nerves  pass  through  it,  in  hypennetropes  than  myopes. 

In  females  it  is  most  apt  to  occur  soon  after  the  cessation  of  meDetruation, 
We  find  that  the  males  who  are  attacked  by  glaucoma  frequently  suffer  from 
gout  or  disorders  of  the  digestive  organs,  and  are  often  subject  to  hseroor- 
rhoids.  There  is  no  doubt  that  glaucoma,  especially  the  inflammatory,  may 
be  hereditary,  and,  as  has  been  already  mentioned,  the  eyes  of  the  individual 
members  of  the  families  in  which  this  disease  is  hereditary,  often  show,  even 
in  early  life,  a  peculiar  increase  in  the  tension,  and  rigidity  of  the  sclerotic; 
and  thease  symptoms  may  exist  for  many  years  without  any  glaucomatous 
outbreak.  Von  Graefe'^  has  remarked  the  interesting  fact  that  when  already 
several  genei-ations  have  been  aflected  with  glaucoma,  the  outbreak  oocQtB 
earlier,  m  the  middle  or  even  the  first  period  of  life.  In  some  of  these  eioei 
of  hereditary  glaucoma,  the  premonitory  stage  may  last  for  eight,  ten,  or 
even  sixteen  years. 

We  have  stated  that  glaucoma  may  appear  as  a  primary  or  secondary  dis- 
ease. In  the  former  case,  it  may  occur  after  severe  external  injuria*,  or 
without  any  apparent  external  or  internal  cause.  It  always  attacks  one  eye 
first,  and  may  remain  confined  to  this ;  but  when  once  the  one  eye  his 
becon^e  affected  by  glaucoma,  there  is  a  great  tendency  in  the  dis<*ai»e  \o 
invade  the  other  also.  We  must,  therefore,  always  prepare  such  a  patient 
for  the  eventuality — ^the  great  likelihood  even — of  the  other  eve  liecoming 
also  affected.  By  careful  and  judicious  treatment,  and  by  abstinence  from 
excessive  fat i "me  and  exertion  of  the  eye,  much  may  be  done  to  retard  the 
attack,  and  brenk  its  force.  The  nature  of  the  glaucomatous  pn^eas  in  the 
first  eve  is  generally  no  criterion  as  to  the  form  which  may  occur  in  the  iiihen 
We  find,  for  instance,  that  the  first  eye  may  be  suftering  from  glaucoma 
simplex,  or  chronic  inflammatory  glaucoma,  and  the  other  be  attacked  hy 
the  acute  form,  or  even  by  glaucoma  fulrainans.  The  time  which  may  inter* 
vene  before  the  second  eye  becomes  affectetl  varies  greatly  ;  sometimes  a  few 
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only  elapse,  in  other  cases  many  months,  or  even  years.  In  the 
mdary  glaucoma,  whioh  may  supervene  upon  another  affection  (trau- 
natic  cataract,  irido-choruiditii*,  etc. ),  this  dispositioa  to  extension  of  the 
diaeaie  to  the  other  eye  is  far  less  than  in  the  primary  form  ;  but  still  such 
a  tendency  doei*  exist,  and  may  be  called  into  activity  by  any  injury  to,  or 
^lion  upon^  the  »(jund  eye. 


» 


7,— PROGNOSIS  AND  TREATMENT  UF  GLAl  COMA,  ETC. 

If  the  disease  be  left  to  itself,  or  be  treated  by  inefficient  remeflies,  the 
prognosis  is  most  unfavorable,  as  it  leads  sooner  or  later  to  destruction  of 
*  [ht.     The  old  treatment,  which  consisted  in  leeching,  cupping,  mercury, 

inm,  etc,  fails,  and  h  sure  to  fail,  in  staying  the  progress  of  the  disease. 

le  acute  inflammatory  attack  may  subside  under  the  Ui*e  of  these  remedies, 
or  even  without  any  treatment  whatever;  the  inflaramatory  symptomi?  mav 
diminif^h,  the  refrattive  media  again  become  transparent,  the  sight  restored, 
and  the  patient  ami  his  medical  attendant  may  deceive  themselves  with  the 
fond  hope  that  the  dangerous  disease  has  passed  away  and  is  cured.  But 
tb is  is  nut  so.  Sooner  or  later  the  eye  again  becomes  attacked,  perhaps  by 
Acuti*  exacerbations,  perhaps  by  insidious  chronic  inflammations,  which 
gradually  lead  to  total  and  irremediable  blindtiess, 

[It  should  be  especially  remembered  that  all  mydriatics,  particularly 
Atrttpia,  are  to  be  avoided ;  for  an  acute  attack  of  glaucoma  has  been 
j«pear^dly  known  to  occur  afler  instillation  of  atropia, — B.] 

The  chief  and  most  important  indication  iu  the  treatment  is  the  <llminu- 
tion  of  the  abnormally  increased  intra *oeuhir  tension,  for  as  long  as  this 
exists  wc  cannot  hope  to  arre-st  the  progress  of  the  disease.  Paracentesis  of 
the  cornea  has  long  ago  been  tried  in  the  treatment  of  glaucoma,  ami  has 
lately  been  again  strongly  recommended  as  a  cure  for  this  disease  j  but  we 
know  that  its  effect  is  but  transient,  that  it  relieves  the  intra<^cular  tension 
for  a  short  time,  but  that  this  relief  is  not  permanent,  for  the  latter  (as  well 
as  other  glaucomatous  pymfvtoms)  soon  manifest  themselvi*s  again.  [Sperino 
has  most  strongly  advocated  paracentesis  of  the  cornea,  but  has  come  to  the 
conclusion  that  in  the  advanced  stages  of  glaucoma  it  cannot  rival  iridectomy. 
— B.]  Division  of  the  ciliary  muscle  (as  it  has  been  termed)  has  also  been 
much  vaunted  afe  a  cure  for  glauconui.  That  it  may  temporarily  relieve 
tension  by  causing  the  escape  of  the  arjueous  and  perhaps  of  some  of  the 
vitreous  humor,  canni>t  be  denied  ;  but  tupping  the  anterior  chamber  will  do 
iht  same  thing.  If  a  considerable  amount  of  vitreous  humor  flows  off,  the 
tension  may  even  be  permanently  diminished.  But  the  escape  of  vitreous  in 
glnucoma  is  a  thing  to  be  avoided,  if  passible,  and  not  to  be  desired  or 
courted ;  for  w*e  find  that  the  loss  of  vitreous  (for  instance,  in  the  o|>cration 
of  extraction  of  cataract)  generally  renders  the  eye  more  prone  to  chronic 
inflammatory  affections  of  the  choroid,  accompanied  by  opacities  of  the 
vitreous  humor,  etc.  ^^t  present  no  evidence  has  been  brought  forward  by 
the  supporters  of  this  operation  that  would  permit  of  «>ur  placing  it  nide  by 
side  with  iridectomy  in  the  treatment  of  glaucoma.  [Hancock  first  proposed 
intm-ocular  myotomy,  thinking  that  glaucoma  was  caused  by  a  spasm  of  the 
cilian'  muscle.  He  introduced  a  Beer's  cataract-knife  in  the  sclero-corneal 
margin  between  rectus  externum  and  inferior,  and  cut  through  sclera  and 
ctltarr  muscle  for  about  one-eighth  of  an  inch  iu  a  direction  from  above  and 
forwards,  outwards  and  backwards.  Various  modifications  of  this  operation 
have  been  proposed  by  Solnmiui,  Heiberg,  and  Pnchard.  It  h  said  to  be 
ivithout  danger^  and  to  give  the  best  results  in  acute  glaucoma. — B.J 


408 


GLAUCOMA, 


More  recently  the  incision  of  the  sclerotic  (eclen»t urn v  :  na>  nt*  n  k'M^ught 
forward  as  a  8ubf*titute  lor  iridectomy  in  some  cases  of  glaucoma,  and  has  been 
chiefly  recommended  by  De  Weeker'  and  Quaglino,*  Tlie  former  now  per- 
forms the  operation  as  Ibllowa;  With  a  narrow  von  Graefe's  knife  he  mnkes 
the  puncture  and  eounter-i>uncture  exactly  as  in  his  operation  for  extraction 
of  cataract;  but  in  withdrawing  the  knife,  he  leaves  the  central  part  of  the 
flap  standing,  which  diminishes  the  tendency  to  prolapse  of  the  iris.  He 
lias  tried  it  seven  times  in  cases  of  absolute  glaucoma  accompanied  by  in- 
tense pain;  the  hitter  was  stopped  and  the  eye-tension  diminished.  Quagiino 
makes  the  incision  in  the  sclerotic  (about  two  millimetres  from  the  cornea) 
with  a  ver}'  wide  iridectomy  knife,  and  in  withdrawing  it  very  slowly,  he 
presses  the  back  of  the  blade  somewhat  against  the  iris,  so  as  to  prevent  pro- 
lapse of  the  latter.  If  a  portion  of  iris  should  protrude,  it  must  be  gently 
replaced;  but  if  it  should  protrude  again,  I  think  it  would  be  better  to  ex- 
cise it  than  to  irritate  the  iris  by  repeated  attempts  to  replace  it.  I  think 
that  the  operation  muHt  be  tried  much  more  extensively  before  we  can  arrive 
at  any  just  conclusion  as  to  iti?  relative  value.  [For  a  full  and  complete 
history  of  the  operation  of  sclerotomy,  the  reader  is  referred  to  Mauthner's 
paper  on  **  Glaucoma  Aphorisms/*  already  quoted.  (8ee  "Archives  of 
Ophth.,"  vii.  2,  3;  and  4.)  Both  De  Weeker  and  Quagiino  think  it  offen 
better  results  in  acute  glaucoma  than  in  any  other  form  of  the  disease,  but 
Schmidt  thinks  it  is  to  be  preferred  to  iridectomy  only  in  those  cases  where 
the  iris  is  so  atrophied  that  its  excision  is  rendered  very  difficult.  Mauthner 
believes  that  even  simple  and  chronic  glaucoma,  as  well  as  the  acute  inflam- 
roatory  form,  can  be  cured  by  sclerotomy;  but  the  scleral  wound  must  be 
made  in  the  proper  way,  and  must  not  be  too  small.  He  lays  down  the  fol- 
lowing rules  for  the  technique  fif  the  operation  :  1st.  A  one  per  cent*  solu- 
tion of  sulphate  of  eserine  must  be  dropped  into  the  eye  before  the  operation. 
2d.  The  operation  should,  if  possible,  oe  [performed  without  narcosis.  3d. 
The  section,  if  jiossible,  should  be  made  upwards*  4th.  Enter  with  Von 
Graefe's  narrow  knife  at  one  millimetre  from  the  edge  of  the  curnea.  as  if 
about  to  make  a  scleral  flap.  5th.  When  the  knife  has  made  the  counter- 
puncture,  it  is  to  be  pushed  slowly  forward,  and  the  operation  is  to  be  ended 
in  the  slowest  possible  manner,  and  with  a  sawing  motion  of  the  knife,  6th, 
The  flap  is  not  to  be  completed,  but  the  ajiex  is  to  be  left  as  De  Weeker 
advised,  7th.  The  sum  of  tlie  length  of  the  two  incisions  should  exceed  the 
length  of  the  incision  in  simple  iridectomy.  8tb,  The  knife  is  not  to  be  re- 
moved from  the  eye  until  the  aqueous  has  entirely  escaped-  9th.  Eserine  is 
again  to  be  instifled,  and  a  tight  bandage  applied.  Mauthner  thinks  that 
Bclerotomy  should  unconditionally  replace  iridectomy  in  the  following  cases: 
Ist.  In  the  so-called  prodromal  stages  of  glaucoma.  2d.  In  glaucoma  sim- 
plex, where  central  and  peripheral  vision  are  still  almost  normal.  3d.  La 
chronic  glaucoma,  when  the  defect  in  the  field  has  drawn  extremely  near  to 
the  point  of  fixation.  4th.  In  congenital  hydrophthalmos.  The  operation, 
however,  has  not  yet  !>een  done  with  sufficient  frequency  to  allow  of  ita 
ultimate  value  to  be  fixed.  Glaucoma,  in  the  United  States,  is  a  rare  dis- 
ease, and  though  sclerotomy  has  been  done  a  number  of  times,  the  statistics 
are  tuo  pmall  to  be  of  anv  value,  Galezoweki  recommends  crucial  sclerotomy 
in  glaucoma.  He  divides  the  sclera  and  cornea  with  a  narrow  knile.  for  a 
distance  of  half  a  centimetre  in  each,  in  the  horizontal  roeriilian,  on  both 
sides  of  the  cornea,  and  also  in  the  vertical  meridian,  on  both  sidetk   Ederine 

'  "Kl.  Moiiftt*bl.,"*  1871,  p.  805;  and  •♦  Annales  d'oculistique,"  Mare-Avrtl,  1872, 
'  **  AnujiH  di  ottidmologiii,"  1871,  p.  200;  inde  alfro  n  pajusTTcad  lit  the  OphlhAlmo- 
logicul  Congress  held  in  Loiidun,  1872. 


'B06N0SI6     AND     TREATMENT    OF 


A. 


409 


is  tben  instillecl,  au«l  a  preasu re-bandage  appplied.    The  anterior  chamber  is 
reestablished  in  tive  «ir  six  days. 

The  general  npiuiun  expressed  at  the  Ophthnlmological  .Section  of  the 
Lc»ndoD  International  Medical  Congress  was,  that  iridectomy  gtill  remains 
the  be«t  operation  for  most  eases,  notably  for  cases  of  acute  glaueoma. 
When  myotics  produce  no  effect  on  the  pupil,  sclerotomy  is  inadmjBsible,  on 
■ccount  of  entanglement  of  the  iris,  which  la  sure  to  eoisue.  Sclerotomy 
may  be  resorted  to  in  buphthalmos>  in  simple  chronic  glaucoma,  in  hemor- 
rhagic glaucoma,  and  in  cases  where  the  field  of  vision  is  contracted  nearly 
to  the  point  of  fixation. — B.] 

Iridectomy,  on  the  other  hand,  has  been  proved  to  diminiBh  (and  in  the 
vast  majority  of  cases  permanently)  the  abnormally  increased  intra-oc.ular 
iendion.  The  admirable  results  of  this  operation  in  the  treatment  of  glau- 
coma have  long  admitted  of  no  doubt,  tested  and  endorsed  as  they  have  been 
by  moet  of  the  distinguished  oouligts  of  Europe. 

Bome  oppoB€i-s  of  the  operation  have,  apparently,  thought  that  its  Bup- 
portera  clainied  ior  it  the  power  of  restoring  sight  in  all  cases  of  glauocuna, 
whatever  their  stage  or  nature  might  be.  But  none  of  its  advocates  have 
ever  done  this;  they  have  only  upheld  its  curative  powers  in  those  cases  in 
which  inseparable  changes  in  the  structure  of  the  eye  had  not  yet  taken 
place.  The  extent  of  the  benefit  which  may  be  expected  from  iridcctomjr 
will,  therefore,  depend  upon  the  stage  and  form  of  tlie  disease  in  which  it  la 
had  recourse  to.  It  may  be  laid  down  as  an  axiom,  that  the  sooner  the 
operation  is  performed  when  the  preraouitory  symptoms  have  become  marked 
and  frec|uent,  or  after  the  outbreak  of  the  disease^  the  better ;  so  that  the  afiec- 
tion  has  not  yet  had  tinic  if*  prtKiuce  material  changes  in  the  structures  of  the 
organ.  Ivct  us  now  shortly  consider  what  prognosis  may  generally  be  given  of 
the  beneficial  effects  of  iriiectomy  in  the  various  stages  and  forms  of  glaucoma. 

The  Premonitorij  Sta^e. — As  long  as  the  premonitory  symptoms  only  occur 
at  dbtant  intervals,  and  the  intermissions  are  complete,  the  eye  returning 
to  ita  normal  condition  during  the  intervals,  we  may  postpone  the  operation 
with  safety.  We  should,  however,  warn  the  patient  agaiu.Ht  any  excessive 
fintigue  or  exertion  of  the  eyes,  and  their  exposure  to  very  bright  light  or 
rapid  chwnges  of  temperature  ;  against  everything,  in  fact,  that  may  produce 
hyperiL-miu  and  irritatiou  of  the  organ,  and  which  may  thus  hasten  the  out- 
break of  the  disease.  He  must  also  abstain  from  excesses  of  every  kind. 
But  the  tfystem  of  lowering  and  starving  patients  suffering  from  glaucoma 
ia  not  advisable,  indeed  otten  most  injurious,  more  particularly  if  thev  are 
elderly,  and  have  been  very  free  livers.  Such  patients  should  he  placed 
Upon  an  easily  digestible,  nourishing,  and  even  perhaps  generous  diet,  and 
ehoiild  be  perniltted  a  moderate  allowance  of  stimulants,  the  quantity  being 
regulated  by  their  former  habits  and  the  condition  of  their  general  health. 

[Adamtik  reports  a  ca.se  occurring  in  the  praetice  of  Iwanoff,  of  a  lady  who 
for  nearly  three  years  kept  the  premonitory  symptoms  of  glaucoma  in  abey- 
ance by  small  doses  of  quinine,  never  amounting  to  more  than  twelve  grains 
in  the  day. — B.] 

If  the  inter ndssions  are  no  longer  complete,  but  there  are  only  remissions 
of  the  symptoms;  if  the  periodic  obscuratious,  the  ciliary  neuralgia,  the  iri- 
dixations  occur  at  short  intervals  of  a  day  or  two ;  if  the  eccentric  vision 
becomes  impaired  and  the  field  contracted,  the  vessels  congested,  and  the 
eyeball  tense,  it  would  be  dangerous  to  delay  the  operation  any  longer.  The 
acute  attack  is  then  probably  imminent,  and  we  cannot  foretell  what  its 
severity  may  be,  and  whether  it  may  not  burst  forth  in  a  very  acute  form, 
even  that  of  glaucoma  fulminans,  and  rapidly  lead  to  such  .serious  lesions  of 
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the  Btructur  .^  n<  greatly  tu  inipenl,  or  evec  to  spoil,  the  iiirt^gray^^^H 
organ,  befun  ujm  rutive  aid  can  be  obtainetl.  But  there  ia  another  I'C^^I 
why  we  should  not  wait  for  the  nctite  outbreak  of  the  disease,  for  we  cannoF 
be  certain  that  it  will  occiir^  as  the  alieetion  may  gradually^  and  perbapi 
almost  imperceptibly,  pass  over  into  the  chronic  glaucoma,  with  excavation 
of  the  optic  nerve,  iiccompanied  by  wuch  a  deterioration  of  the  retina  and 
other  ti:^ues  that  the  operation  may  then  prove  of  but  little  avail.  If  iridec- 
tomy is  jHjrformed  during  the  premonitory  stage,  when  thesympt<>ms  berome 
marked  and  the  attacks  frequent,  but  before  any  structural  changes  have^ 
taken  place,  the  pr<»gn<isi9  is  most  favorable,  for  the  progress  of  the  disease 
is  arrested,  and  the  sight  of  the  eye  saved. 

In  acut^  uitfmmmdo}!^  (ilnucoma  the  prognosis  h  also  favorable,  if  the  opera- 
tion is  only  |)erlbrmed  sufficiently  early.  If  the  impairment  of  vision  in- 
creases very  rapidly,  if  the  sight  is  already  dirainiahed  to  a  mere  quantitative 
perception  of  light,  or  if  tlie  visual  field  is  much  contracted,  the  delay  of  the 
miration  would  be  mo8t  dangerous,  and  it  should  be  performed  at  once. 
We  may  generally  expect  a  nearly  perfect  result  if  iridectomy  be  had  re- 
course to  within  a  fortnight  after  the  outbreak  of  acute  glaucoma;  always 
remembering,  however,  that  at  least  good  quantitative  perception  of  liglit 
must  stdl  be  present.  But  we  shuuld  never  voluntarily  wait  8o  long,  aa 
there  is  always  a  risk  that  during  the  delay  the  tissues  may  undergo  serioua 
changes.  Von  Graefe  lays  particular  stress  uf>on  the  fact,  that  the  imme- 
diate necessity  for  the  operatitjn  depends  less  upon  the  intensity  of  the  iufiam* 
matory  symptoms,  the  acuteness  of  pain,  or  the  amount  of  increased  tension, 
than  upon  the  state  of  vision.  If  this  be  not  greatly  impaired,  if  the  patient 
18  still  able  to  read  large  type,  the  operation  may  be  postponed,  if  it  be 
necessary,  for  a  day  or  two.  But  in  the  interim,  the  patient  must  be  closely 
and  anxiously  watched,  and  if  rapid  diminution  of  vision  occurs,  no  further 
delay  must  be  permitted.  Sometimes  the  question  may  arise,  whether  a 
patient  su tiering  IVom  an  attack  of  acute  glaucoma  may  be  jjermitted,  if 
necessary,  to  undertake  a  journey  in  or(ier  to  have  the  operation  i>erform€d, 
or  whether  he  may  be  safely  allowed  to  wait  until  the  inrtammation 
subsided,  and  the  eye  has  again  become  "quiet."  Here  I  must  strongly  urge 
the  necessity  of  not  delaying,  for  if  the  journey  be  i>4>stponed  until  the  in 
flammation  is  allayed,  the  eye  may  be  found  to  be  irretrievably  lost.  The 
journey  would  have  proved  far  less  dangerous  than  the  delay.  But  even  if 
the  most  favorable  event  should  occur,  if  the  intlammation  should  subside, 
and  the  eye  apparently  regain  its  former  condition,  we  know  but  too  well 
that  the  disease  is  not  cured,  that  it  will  gouner  or  later  recur,  either  in  the 
acute  form  or  as  chronic  glaucoma.  In  the  latter  case,  the  progre^  may  be 
80  insidious  that  serious  and  irreparable  changes  in  the  optic  nerve,  the 
retina,  and  the  coats  of  the  vessels  may  have  occurred,  before  the  pfttient's 
attention  in  attracted  to  the  state  of  his  eye. 

In  fflaitcoum  fulminans  th^  operation  must  be  performed  as  §oon  as  pOiiiMl 
The  structures  undergo  such  great  and  rapid  changes  that  the  efiSdei  of  tbt 
opcrati<m  may  not  be  perfect  even  when  it  is  performed  within  three  day* 
after  the  outbreak  of  the  disease,  as  was  shown  in  a  case  of  Von  Graefe'e. 

Id  those  cases  nf  acute  glaucoma  in  which  the  pain  is  very  intense,  and 
there  is  much  inclination  to  vomit,  but  the  impairment  of  vision  h  ooly 
lurMierate,  Von  Graefe  thinks  it  may  be  better  to  wait  a  day  or  two  beli>ro  M 
performing  iridectomy.      Here  he  employs  the  subcutaneous  injectioQ  of™ 
morphia  i  one*eiglith  to  one-third  of  a  grain),  in  the  region  of  the  temnlc^  in 
order  to  procure  a  good  night's  rest,  and  to  quiet  the  nervous  system  before  _ 
operating.     But  if  we  give  chloroform,  the  operation  need  Dot,  I  think,  h^M 
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^HHtoid  on  this  accoimt.     In  fact,  iridectumy  proves  the  best  atitiphlo- 

^HH^^ikil  its  beneficial  eOect^  in  acute  glaucoma  are  most  marked  and  bril- 

KSnt  if  It  be  |>erformed  sufficiently  early-    The  tension  is  generally  greatly 

diiniaiiihed  din?etly  after  the  o{)eratiou.    In  the  next  few  days  it  may  increase 

ft^iu  a  litiks  but  then  it  subsidee  apontaneou.sly  to  the  normal  standard. 

The  aoteriur  rhartdier  Is  either  re-formed  very  shortly  after  the  iridectomy, 

or  in  the  first  few  <lay8.     The  relief  of  the  often  agoniziog  pain  m  generally 

iitiQjediate ;  patients  soon  fall  into  a  tranquil  and  refreshins:  eleep,  after 

having  perhaps  passed  several  sleepless,  miserable  nights;  the  infiaoiauitory 

aymptoms  rapidly  subside;  the  sight  is  greatly  improved,  partly  froui  the 

uimumtion  in  the  intra-ondar  tension,  and  partly  from  the  esca{>e  of  the 

turbid  aqueous  humor.    This  improvement  rapidly  increases  during  the  first 

fortnight,  and  is  generally  due  to  the  absorption  of  the  retinal  ecchymosea 

whiih  occurred  during  the  operation.    The  improvement  of  sight  reaches  its 

nittximum  extent  about  two  nionths  after  the  operation.     If  the  latter  has 

performed  sufficiently  early,  vi:?ion  i??  generallv  perfectly  restored,  the 

^ient  being  able  to  read  the  very  finest  print  (witli,  of  courj^e,  the  proper 
g^fi8B€8,  if  he  is  pre^sbyopic),  and  ihii*  improvement  is,  in  the  vju^t  majority  of 
CSMS,  permanent.  Such  a  result  may  even  be  expected  up  to  within  a  fort- 
night after  the  outbreak,  if,  at  the  time  of  the  operation,  there  was  still  good 
perception  of  light  and  no  considerable  contraction  of  the  field. 

In  the  late  stages  of  acute  glaucoma  the  results  of  the  operation  vary.  In 
BQch  cases,  the  prognosis  will  depend  upon  the  extent  to  which  the  degenera- 
tive alterations  in  the  tissue  have  aJreaily  advanced.  The  prognosis  may  be 
favorable  if  the  visual  field  is  only  moderately  contracted,  more  particularly 
if  the  contraction  is  not  slit-shaped  but  concentric,  the  fixation  central,  and 
viaiou  not  very  greatly  impaired,  especially  if  the  impairment  depends  upon 
cloudiness  of  the  refractive  media  and  increased  iutra-ocubir  tension.  The 
operation  will  generally  not  only  restore  an  excellent  and  useful  amount  of 
vision,  but  this  improvement  will  mostly  be  {.vermanent.  It  is  diflerent, 
however,  if'  the  field  is  greatly  contracted,  ej?i)ecial]y  if  it  be  i^lit-ahaped,  if 
the  fixation  is  eccentric,  vision  much  impaired,  and  the  latter  due,  not  to 
opacity  of  the  refractive  media,  but  to  an  already  considerable  excavation 

the  optic  nerve  and  deterioration  of  the  retiua.    Here  tlie  prognt^sis  must 

gtiarded,  for  although  the  operation  may  do  much  even  in  such  cases,  the 
results  may  sumetime^  not  be  permanent,  but  the  sight  be  graduallv 
again,  either  through  recurrence  of  inflammatory  attacks,  or  through 
progressive  excavation  and  atrophy  of  the  optic  nerve. 

The  prognosis  of  the  effect  of  iridectomy  is  extremely  bad  in  the  secondary 
glaucoma  supervening  upon  hemorrhagic  affections  of  the  retina  ^the  so-called 
hemorrhagic  glaucoma  '.  Only  in  very  rare  instances  is  there  any  permanent 
improvement ;  generally  the  operation  gives  rise  to  a  great  increa.se  in  hem- 
orrhagic effusions,  which  may  burst  through  into  the  vitreous,  rapidly 
•oy  the  last  glimmer  of  sight,  and  produce  such  excruciating  pain,  that 
eyeball  has  to  be  excised  as  the  only  mode  of  relieving  the  patient  fr«>m 

agony.  Von  Graefe  has  quite  abandoned  the  operation  in  this  form  of 
glaucoma.  It  may  be  a  question,  however,  whether,  in  thf^se  cases  in  which 
the  patient  has  already  h3St  the  other  eye,  we  may  not  afford  him  the  last 
chance  and  operate,  warning  him  well,  however,  of  the  but  too  probable  un- 
fortunate result. 

In  chronic  inflammtitortf  glawioma,  the  prognosis  must  also  be  guarded. 
The  progress  of  the  disease  is  but  too  often  so  insidious,  that  the  patients  do 
not  apply  for  medical  aid  until  very  considerable  changes  have  taken  place 
in  the  tissues,  more  particularly  the  optic  nerve  and  retina.     Iridectomy 
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will,  however,  generally  arrest  the  disease,  and  preserve  the  existing  &roouQt 
of  vision,  or  even  improve  it.  This  is  particularly  the  case  if  the  nxatioa  is 
still  centralj  the  sight  not  too  much  impaired^  the  optic  nerve  not  deeplj 
exciivated,  and  the  field  of  vision  not  slit-shaped,  bui  contracted  laterally 
or  concentrically.  In  such  cases^  the  progress  of  the  disease  and  of  the 
structural  changes  ia  generally  stayed,  and  the  existing  amount  of  viaioii 
permanently  preserved.  The  beneficial  etfecta  of  the  operation  are,  however, 
far  more  slowly  developed  than  in  acute  glaucoma.  Months  elapse  l>efore 
the  improvement  hus  reached  its  niaxiraum  degree,  or  before  we  can  bo 
certain  that  the  effect  will  be  pernmnent.  But  even  when  the  field  id  greatly 
contracted  and  the  fixation  very  eccentric,  we  may  yet  occasionally  be  able 
permanently  to  preserve  a  certain  amount  of  sight,  enough  perhaps  to  enable 
the  patient  to  find  his  way  about.  And  even  thb  little  must  be  looked  upon 
as  a  great  boon  in  cr>mparisou  with  total  blindness.  But  in  such  cases,  the 
effect  of  the  operation  is  sometimes  only  temporary,  the  tension  of  the  eye 
again  increases,  the  vision  slowly  but  steadily  deteriorates,  leading  at  last  to 
complete  loss  of  sight.  This  is  far  more  frequently  due  to  progressive  atrophy 
of  the  optic  nerve,  than  t*)  a  recurrence  of  the  glaucomatous  symptoms. 

Should  a  recurrence  of  the  glaiicomatoua  intiaramatory  symptoms  with 
increased  tension,  take  place  after  an  iridectomy,  the  operation  may  be 
repeated  with  benefit ;  before  doing  so,  the  effect  of  repeated  paracenteses 
should  however  be  tried.  This  is  particularly  the  case  when  the  original 
iridectomy  has  not  been  sufficientlv  large,  or  the  iris  has  not  been  removed 

Suite  up  to  its  ctHary  insertion.  The  second  iridectomy  should  be  made 
iametrically  opposite  the  first,  so  as  to  cut  off  the  two  halves  of  the  iria 
from  each  other;  I  have  often  performed  this  second  operation  with  much 
advantage  in  obstinate  cases  of  glaucoma,  and  it  appears  to  have  more  effect 
than  if  the  second  iridectomy  is  made  beside  the  first.  In  those  cases  of 
glaucoma  where  it  seems  likely  that  the  first  iridectomy  will  not  suffice  to 
diminish  the  tension  permanently,  and  that  a  second  one  will  probably  be 
required,  the  two  opposite  iridectomie.s  may  be  made  simultaneously  with 
Mr.  Bowman's  stop-knives,  as  described  in  the  chapter  on  **  Cataract"  If  the 
tension  still  increases  again  in  spite  of  the  second  iridectomy,  paracentesis 
should  be  again  repeat^ly  tried.  Should  the  other  eye  be  hopelessly  blind, 
either  from  glaucoma  or  some  other  cause,  and  especially  if  it  is  subject  to 
inflammatory  attacks  and  is  painful  to  the  touch,  it  would  be  advisable  to 
remove  it,  as  the  obstinate  return  of  tension  may  he  due  to  sympathetic  irri- 
tation caused  by  the  lost  eye. 

Von  Graefe  has  called  attention  to  the  fact,  that  a  whitish  discoloration 
of  the  optic  nerve  (which  is  generally  a  symptcun  of  progressive  atrophy) 
sometimes  occurs  in  glauc<ima,  and  even  increases  in  intensity  for  some 
months  after  the  operation  (particularly  in  cases  of  some  standing)  without 
endangering  the  sight.  The  disc<jloration  progresses  up  to  a  certain  jM>int, 
and  then  remains  stationary.  It  is  only  dangerous  when  this  increasing 
whiteness  is  accompanied  by  a  simultaneous  deterioration  of  vision. 

Even  in  those  easels  of  glaucoma  which  are  not  accompanied  by  manifest 
inflammatory  symptoms  (glaucoma  simplex),  we  find  that  mostly  iridectomy 
proves  of  service.  Here,  as  in  chmnic  glaucoma,  the  misfortune  often  is, 
that  the  patient  does  not  apply  until  the  disease  has  far  progressed.  If  only 
one  eye  is  affected,  this  may  be  nearly  lost  before  the  patient  even  <liscover9 
that  anything  is  the  matter  with  it,  and  then  on  examination  we  find  that 
the  di.Hcase  has  nearly,  if  not  completely,  run  its  course,  and  that  there  are 
such  serious  changes  in  the  structures  that  the  operation  can  prove  but  of 
little  if  any  avaih     It  is  otherwise  if  the  second  eye  becomes  affected  with 
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form  of  digease ;  for  then  the  patients  speedily  seek  medical  aid, 
and  will  coDseiit  to  a  timely  operatioD,  even  although  their  sight  may  still  be 
good.  In  order  to  arrest  the  disease  perinanently,  tlie  operation  roust  be  per- 
formed early,  before  irreparable  changes  in  the  tissiiet*  have  been  produced. 
Von  Graefe  particularly  urges  that  the  operation  should  be  performed  in 
time,  and  should  not  be  delayed  until  considerable  impairment  of  vision 
or  inflammatory  symptoms  manifest  themselves.  Here  also  the  beneficial 
eWdCU  of  the  iridectomy  show  themselves  slowly  and  gradually.  If  the 
atrophy  of  the  optic  nerve  has  not  |)rocecde<l  too  far,  a  steady,  though  slow, 
improvement  will  take  place.  He  has  seen  cases  in  which,  duriug  a  period 
varvijjg  from  half  a  year  to  three  years,  the  field  of  vision  and  the  sight  had 
graduiuly  but  persistently  deterioriated,  and  where  after  iridectomy  (during 
a  period  of  observation  extending  from  one  to  three  years  >,  either  a  complete 
arrest,  or  even  a  considerable  improvenicnt  occurred.  Buch  improvement 
also  occurred  in  two  caseg  in  whicli,  together  with  a  p>erfectly  typical  ex- 
cavation, all  appreciable  increase  of  tension  was  absent. 
He  considers  that  the  improvement  is  the  more  likely  if 
the  impairment  of  sight  depends  not  only  upon  the  con- 
dition of  the  optic  nerve,  but  is  also  due  to  a  still  evident 
impediment  in  the  conducting  power  of  the  retina. 

I  have  already  mentioned  that  the  results  of  iridectomy 
vary  greatly  and  peculiarly  in  glaucoma  simplex.  In 
the  great  majority  of  cases  the  tension  is  diminished  to  a 
normal  standard,  and  the  effect  of  the  operation  perma- 
nent. In  others,  the  tension  still  remains  somewhat  too 
considerable  afler  the  operation,  and  may  gradually  in- 
a!taae  more  and  more.  In  such  cases  repeated  para- 
centesis,  at  intervals  of  two  or  three  days,  may  be  tried, 
and,  if  this  fails,  a  second  iridectomy  should  be  made 
diametrically  opposite  t(t  the  first,  which  generally  has 
the  desired  efleet.  Finally,  in  a  very  small  number  of 
cases.  Von  Graefe'  has  found  that  the  iridectomy,  instead 
of  diminishing  the  tension,  is  followed  by  an  increase  of 
tension,  and  by  a  rapidly  progressive  or  sudden  loss  of 
sight,  just  as  if  an  acute  attack  of  glaucoma  had  super- 
vened. 

In  glaucoma  ahsohduin  in  which  all  sight,  even  the 
quantitative  perception  of  light,  is  lost,  iridectomy  is  never 
indicated  ejtcept  to  diminish  the  itilJammatory  symptoms 
or  severe  pain.  For  these  purposes  it  in  to  be  performed, 
care  being  taken  to  impress  upon  the  patient  and  his 
friends  that  the  object  of  the  operation  is  to  ameliorate 
his  sufierlngs,  and  not  to  restore  the  sight.  The  iridec- 
tomy should  always  be  of  a  large  size.  In  cases  of 
glaucomatous  degeneration  it  may  also  be  necessary  to 
employ  it  for  the  same  purpose.  Should  it  prove  unable 
to  arrest  the  inflammatory  exacerbations,  should  it  V>e 
followed  by  extensive  hemorrhages,  or  should  these  occur 
spontaneously,  and  all  sight  is  lost,  tlie  quej^tion  may  arise  whether  it  would 
not  he  better  to  remove  the  eye  altogether;  for  there  may  be  fear  of  the 
other  eye  sympathizing. 

De  Wecker*  recommends  his  trephine  in  those  cases  of  absolute  glaucoma 

*  *'A.  f.  0,,'^xv,  3,202. 

*  *  Annales  d'oculistiqtie,"  1872,  Septerabro-Octobre,  p.  187* 
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in  which  a  satisfactory  iridectomy  cannot  be  made  on  account  of  the  ad- 
vanced atrophy  of  the  iris,  and  a  simple  sclerotomy  would  not  suffice.     Ii 
such  cases  the  object  is  to  relieve  the  patient  of  the  often  intense  pain  withoul 
submitting  bini  to  the  operation  of  excision  of  the  eyeball.     De  Weckei 
therefore  removes  with  the  trephine  a  circular  portion  of  from  one  to  om 
and  one-half  millimetre  in  diameter  at  the  edge  of  the  corne-a»  in  such  a  way' 
aa  to  avoid  all  risk  of  injuring  the  lens,  or  of  approaching  too  closely  to  tho^ 
ciliary  body.     In  this  way  a  large  filtrating  cicatrix  is  established.     The  in- 
strument  is  constructed  on  the  same  principle  as  Heurteloup's  artificial  leecl 
The  cutting  cylindrical  blade  is  enclosed  in  a  solid  tube,  from  which  it  do« 
not  protrude^  except  upon  the  pressure  of  a  spring.     The  instrument  ig  fitted^ 
with  four  hollow  cutting  cylinders  of  one,  two,  two  and  one-half,  and  three 
millimetres  in  diameter,  so  that  the  size  of  the  incision  can  be  varied  accord- 
ing to  circumstance.^.     Moreover*  by  means  of  a  jicrew  the  depth  of  the  in- 
cision can  also  be  determined  and  regulated  to  a  nicety. 

I  have  endeavored  to  point  out  as  plainly  and  simply  as  possible  the  facts 
which  should  guide  us  in  forming  a  prognosis  of  the  beneficial  effectfi  to  he 
expected  from  iridectomy.  Nor  have  1  made  any  statement  the  accuracy  of 
wdiich  I  have  not  myself  frequently  tetited.  This  part  of  the  subject  demantls 
the  most  earnest  attention^  as  too  flight  a  regard  for  the  difterent  facts  which 
should  influence  our  prognosis  of  the  effect  of  iridectomy  in  glaucoma,  has 
been  one  of  the  chief  readons  why  this  operation  has  proved  unsuccessful  in 
the  hands  of  some  pnictitioner^. 

How  iridectomy  diminishes  the  abnormally  increased  intra-ocular  pressure 
in  glaucoma  has  not  yet  been  decided.  That  it  does  in  the  vast  majority  of 
cases  permanently  relieve  the  tension  is,  however,  an  undoubted  and  inc4)n- 
trovertible  fact.  Various  theories  have  been  advanced  in  order  to  explain 
the  modiis  operandi  Amongst  other  hypotheses,  some  have  thought  that  the 
tension  was  diminished  by  the  excision  of  a  considerable  portion  of  the 
secreting  (iris)  surface;  others,  that  the  removal  of  the  iris  quite  up  to  its 
ciliary  insertion,  and  the  consequent  exposure  of  the  zonula  Zinuii,  facilitates 
the  interchange  of  fluid  l>etween  the  vitreous  and  aqueous  humors,  and  thus 
diminisheiii  the  difference  in  the  degree*  of  t^ension  between  the&e  humors. 
We  must  admit,  however,  that  this  problem  has  not  at  present  been  satis- 
factorily solved,  [A  recent  statement  of  Exner's,  based  on  anatomical  in- 
vestigations, is  of  Btmw  importance  here.  Assuming  that,  with  the  increase 
or  decrease  of  the  intra- vascular  tension  is  connected  a  corresponding  change 
in  the  intra-ocular  tension,  he  found  that  iridectomy  leissened  the  intra- 
vascular tension  as  follows.  The  excised  iris  contains  the  smaller  branches 
of  the  arteries  and  veins  with  the  connecting  capillaries;  there  remain  behind 
in  the  eye  only  the  larger  arterial  and  vencius  trunks.  Between  the^e  are 
formed  direct  anastomoses,  as  injected  preparations  show,  by  which  the 
art*5riai  blood  passes  directly  into  the  vein?*.  Thus  a  lessening  of  tension  is 
brought  about  in  the  arteries  of  the  irL^,  and  indirectly  in  the  choroidal 
arteries. — B-]  Now  some  (ip}>onents  of  the  ofveration  apparently  reject  it, 
because  the  solution  of  the  modnjs  Qperandi  has  not  yet  been  found.  They 
would  rather  deprive  their  hapless  patients  of  the  benefits  of  iridectorav, 
which  would,  in  all  probability,  either  restore  or  preserve  vision  ;  they  would 
rather  permit  them  to  lose  their  sight,  than  perform  an  operation,  tne  eifect 
of  which  in  dimiuishing  tension,  though  fully  proved,  they  cannot  at  present 
satisfuctorily  explain. 

I^me  writers  have  stated  that  the  of»eration  of  iridectomy,  as  it  is  to  be 
performed  in  glaucoma,  is  just  the  same  as  the  ohl  operation  for  artificial 
pupil.     Nothing  could  be  more  erroneous.     The  principle  of  the  two  oi>era- 
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the  baiiii'  furni  of  disease;  for  tlieii  the  patients  speedily  seek  medical  aid, 
aud  wiil  consent  to  a  timely  o{jeratii)ii,  even  altlmutrh  their  sight  n^ay  still  be 
good.  111  order  to  arresst  the  disease  purmanentlVr  tlie  operation  must  be  per* 
formed  early,  before  irrt- pamble  chauj^es  in  the  ti-*8ue«  have  been  produced. 
Von  Graefe  particularly  urges  that  the  operation  s^houhl  he  performed  in 
tiine»  and  should  not  be  delayed  until  considerable  inipairiiieiit  of  visioE 
or  iuflauiinatory  symptoms  manifest  themselves.  Here  also  the  beneficial 
effects  of  the  iridectomy  show  themselves  slowly  and  gradually.  If  the 
atrophy  of  the  optic  nerve  has  not  proceeded  too  far,  a  steady,  though  slow, 
improvement  will  take  place.  He  has  ijeen  cases  in  which,  during  a  period 
varying  from  half  a  year  to  three  years,  the  field  of  vision  and  the  sight  had 
gradually  but  persistently  deteriuriated,  and  where  after  iridectfjnjy  (during 
a  period  of  observation  extending  from  one  to  three  years  >,  either  a  complete 
iUTe9t>  or  even  a  considerable  improvement  occurred.  Such  improvement 
tko  occurred  in  two  cas^  in  which,  together  with  a  perfectly  typical  ex- 
cnvation,  all  appreciable  increase  of  tension  was  absent 
He  considers  that  the  improvement  i»  the  more  likely  if 
the  impairmejit  of  sight  depends  not  only  upon  the  con- 
dition of  the  optic  nerve,  but  is  also  due  to  a  still  evident 
Impediment  in  the  conducting  power  of  the  retina. 

I  have  already  mentioned  tbat  the  results  of  iridectomy 
vary  greatly  and  peculiarly  in  glaucoma  simplex.  In 
the  great  majority  of  cases  the  tension  is  diminished  to  a 
normal  standard,  and  the  effect  of  the  operation  perma- 
nenL  In  othei-s,  the  tension  still  remains  somewhat  too 
ootiaiderable  afler  the  operation,  and  may  gradually  in- 
ortiftse  more  and  more.  In  such  ernes  repeated  para- 
centesis, at  intervals  of  two  or  three  days,  may  be  trieil, 
and,  if  this  fails,  a  second  iridectomy  shoiihl  be  made 
diametrically  opposite  to  the  firat,  which  generally  has 
"  effect.  Finally,  in  a  very  small  number  of 
Graefe'  has  found  that  the  iridectomy,  instead 
tishing  the  tension,  is  followed  by  an  increase  of 
itin,  and  by  a  rapidly  progressive  or  auddeti  loss  of 
it,  just  as  if  an  acute  attack  of  glaucoma  had  super- 

led. 

In  ghucoma  ahsolutum  in  which  all  sight,  even  the 
quantitative  perception  of  light, is  lost,  iridectomy  is  never 
tndicat/ed  except  to  diminish  the  inflammatory  symptoms 
or  «evere  pain.  For  these  purposes  it  is  to  be  performed, 
care  being  taken  to  impress  upon  the  patient  and  his 
friends  that  the  object  of  the  operation  is  to  ameliorate 
his  sufferings,  and  not  to  restore  the  sight.  The  iridec- 
tomy should  always  be  of  a  large  size.  In  cases  of 
glaucomatous  degeneration  it  may  also  be  ueoeasary  to 
employ  it  for  the  sanie  purpose.  Should  it  prove  unable 
to  arrest  the  infiammatory  exacerbations,  should  it  be 
followed  by  extensive  hemorrhages,  or  should  these  occur 
spontaneously,  and  all  »^ight  is  lost,  the  question  may  arise  whether  it  would 
not  be  better  to  remove  the  eye  altogether ;  for  tliere  may  be  fear  of  the 
other  eye  sympathizing. 

De  Wecker*  i^ecommends  his  trephine  in  those  cases  of  absolute  glaucoma 

'  **A.  f.  0.,"xv,  3,202. 

■    *  AtmiilM  d'oculistiqiie,"  1872,  Septombre-Octobre,  p.  187. 
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in  which  a  satisiactory  iridectomj  cannot  be  made  on  account  of  the  ad-^f 
vsnced  atrophy  of  the  iris,  and  a  simple  sclerotomy  would  not  suffice.  Ia^| 
such  cas€S  the  object  is  to  relieve  the  patient  of  the  often  intense  pain  without^B 
auhmitting  him  t<^  the  operation  of  excision  of  the  eyeball.  I>e  Wecker^f 
therefore  removes  with  the  trephine  a  circular  portion  of  from  one  to  oueS 
and  one-half  millimetre  in  diameter  at  the  edge  of  the  cornea,  in  such  a  way  B 
as  to  avoid  all  risk  of  injuring  the  lens,  or  of  approaching  too  eloeely  to  tbefl 
ciliary  body*  In  this  way  a  large  iiltrating  cicatrix  is  e«tablbhed.  The  in^H 
strument  is  constructed  on  the  same  principle  as  Heurteloup'g  artificial  leech.  ■ 
The  cutting  cylindricnl  blade  is  enclosed  in  a  solid  tube,  from  widch  it  does  ■ 
not  protrude,  except  upon  the  pressure  of  a  spring.  The  instrument  is  fitted  H 
witii  four  hnllow  cutting  cylinders  of  one,  two,  two  and  one-half,  and  three  H 
millimetres  in  diameter,  so  that  the  size  of  the  incision  can  be  varied  acconl-B 
ing  to  circumstances.  ^Moreover,  by  means  of  a  screw  the  depth  of  the  in-  H 
cision  can  also  be  determined  and  regulated  to  a  nicetv.  V 

I  have  endeavored  to  point  out  as  plainly  and  simpfy  as  possible  the  facta  | 
which  should  guide  us  in  forming  a  prognosis  of  the  beneficial  effects  to  be 
ex|>ected  from  iridectomy.     Nor  have  I  made  any  statement  the  accuracy  of 
which  I  have  not  mygelf  frefiueutly  tested.    This  part  of  the  subject  demands 
the  most  earnest  attention,  as  too  slight  a  regard  for  the  ditferent  facts  w^hich       ' 
should  influence  oiir  prognosis  of  the  effect  of  iridectomy  in  glaucoma,  had^f 
been  one  of  the  chief  reasons  why  this  operation  has  proved  unsucoessfui  ia  ™ 
the  hands  of  some  practitioners. 

Soio  iridectomy  diminishes  the  abnormally  increased  intra-ocular  pressure 
in  glaucoma  has  not  vet  been  decide<l  That  it  does  in  the  vast  majority  o' 
cases  permanently  relieve  the  tension  is,  however,  an  undoubted  and  iwcon 
trovertible  fact.  Various  theories  have  been  advanced  in  order  to  explain 
the  modus  operandL  Amongat  other  hypotheses,  some  have  thought  that  the 
tension  was  diminished  by  the  excision  of  a  considerable  portion  of  the 
secreting  (iris)  surface;  others,  that  the  removal  of  the  iris  quite  up  to  its 
ciliary  insertion,  aud  the  consequent  exposure  of  the  zonula  Zinnii,  facilitiitea 
the  interchaoge  of  fluid  between  the  vitreous  and  aqueous  humors,  and  thus 
diminishes  the  diflerence  in  the  degrees  of  tension  between  these  humors. 
We  must  admit,  however,  that  this  problem  has  not  at  present  been  satis^ 
factorily  solved.  [A  recent  statement  of  Exner*s,  based  on  anatomical  in- 
vestigations, is  of  sf»me  importance  here.  Assuming  that,  with  the  increase 
or  decreaf?e  of  the  intra-vascular  tension  is  connected  a  corres|)ond ing  change 
in  the  intra-ncular  tension,  he  found  that  iridect^>my  lessened  the  intra* 
vascular  tension  fi.^  follows.  The  excised  iris  contains  the  smaller  branches 
of  the  arteries  and  veins  with  the  connecting  capillaries;  there  remain  behind 
in  the  eye  only  the  larger  arterial  and  venous  trunks.  Between  these  are 
formed  direct  anastomoses,  as  injected  preparations  show,  by  which  the 
arterial  blood  passes  directly  into  the  veins.  Thus  a  lessening  of  tension  is 
brought  about  in  the  arteries  of  the  iris,  and  indirectly  in  the  choroidal 
arteries. — B.]  Now  some  opponents  of  the  operation  apparently  reject  it, 
because  the  solution  of  the  modwi  operandi  has  not  yet  been  found.  They 
would  rather  deprive  their  hapless  patients  of  the  benefits  of  iridecU>mv, 
which  would,  in  ail  probability,  either  restore  or  preserve  vision  ;  thev  would 
rather  permit  them  to  lose  their  sight,  than  perlorm  an  operation,  the  effect 
of  which  in  diminishing  tension,  though  fully  proved,  they  cannot  at  present 
satisfactorily  explain. 

Some  writers  have  stated  that  the  operation  of  iridectomy,  as  it  Is  to  be 
performed  in  glaucoma,  is  just  the  same  as  the  old  operation  for  artificial 
pupiL     Nothing  could  be  more  erroneous.     The  principle  of  the  two  opera- 
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ni9  is  entirely  different.     In  the  old  operation»an  opening  was  made  io  the 
leo,  and  a  small  fKirtion  of  iris,  in  proportion  to  the  desireil  size  of  the 

ipil,  excbcMi.  In  the  modern  of>er«tion  of  iridectomy  for  glaucoma,  the 
chief  point  is  to  make  the  incision  in  the  sclerotic,  or  at  the  sclero-corneal 
junction,  and  of  a  sufficient  extent  to  permit  the  removal  of  a  large  segment 
of  the  iris  (about  one-fifth )  quite  ufi  to  its  ciliary  attachment.  The  more 
intense*  the  symptoms,  the  more  considerable  the  increase  in  the  iutra-octilar 
ten**i<m,  the  larger  should  the  iridectomy  be.  Many  of  the  negative^  or  only 
partially  succeiiLsful,  results  which  have  followed  the  empJovmeut  of  iridec- 
tomy in  glaucoma,  were  undoubtedly  often  due  to  some  fault  in  the  per- 
formance of  the  operation.  Either  too  small  a  portion  of  the  iris  was  excised, 
or  it  was  not  removed  quite  up  to  its  ciliary  attachment;  or,  again,  a  part  of 
it  raav  have  become  involved  in  the  section  and  tended  to  the  formation  of  a 
cptoid  cicatrix,  which  proves  a  fresh  source  of  secretory  irritation.  We 
Bometimes  find  that  if  only  a  small  portion  is  removed,  and  this  not  up  to 
the  ciliar\'  insertion,  the  symptoms  do  not  completely  yield,  and  more  or  less 
increase  uf  tension  remains.  If,  in  such  a  case,  a  second  and  a  larger  iridec- 
tomy is  made,  more  especially  in  an  opposite  direction,  and  the  iris  removed 
quite  up  to  ili^  ciliarv  attachment,  the  beneficial  effects  at  once  become  ap- 
parent, the  tension  tliminishes,  the  inflammation  subsides,  and  the  vision  im- 
irovai.    The  iridectomy  should  be  made  upwards,  for  the  upper  lid  generally 

»vers  the  greater  portion  of  the  artificial  pupil,  and  thus  not  only  hides  the 

ight  deformity,  but  also  cuts  ofT  much  of  the  irregularly  refracted  light. 
But  this  operation  is  somewhat  more  difficult  than  that  in  the  horizontal 
direction,  and  consequently  the  beginner  will  do  well,  at  firsts  to  perform  the 
operntton  outwards  or  inwards.  For  a  full  description  of  the  mode  of  per- 
forming iridectomy,  I  must  refer  the  reader  to  p.  307, 

Jji  thnse  cases  of  fully  developed  glaucoma,  in  which  iridectomy  has  only 
h   -    ^  '    to  preserve  a  certain  amount  of  sight,  eonsidemble  benefit  is  oflen 
d  frnm  the  application  of  the  artitlcial  leech  in  the  temple  some 

.mii;^  utterwards. 

1  must,  in  conclusion,  call  attention  to  certain  disadvantages  which  may 
n  iridectomy,  but  these  are  slight  indeed  when  compared  with  the 
^*  boon  which  the  operation  affords  in  this  disease. 

romy  has  been  dune  on  an  eye  during  an  acute  attack  of 
pi  \e  is  examined  some  days  later  when  the  media  have  be- 

come clearer,  retinal  hemorrhages  may,  as  a  rule,  be  seen,  generally  in  the 
vicinity  of  the  di*k  and  macula,  though  they  may  reach  to  the  equator. 
Hemorrhageei  into  the  vitreous  have  also  been  met  with.  The  vascular  walls 
ftre  here  prolmbly  very  fragile,  and  when  the  tension  is  relieved  by  the 
Operation,  they  are  not  strong  enough  to  resist  the  vascular  pressure. — B.] 

'^'  '  re  cannot  be  any  doubt  that  tbe  performance  of  iridectomy  during  the 
I  i*f  irritation  of  primary  inflammatory  glaucoma  of  the  one  eye  pre- 
(it.H|)*ja=««  to,  or  accelerates,  the  outbreak  of  the  disease  in  the  other.  This, 
AOCOniiDg  to  V<m  (trncfe,^  is  probably  due  to  the  traumatic  irritation  pro- 
du^tci  br  the  operation  in  the  one  eye,  being  reflected  in  the  other  and  there 
BWnlc^nintj  a  pre-existing  dispositif^n  to  glaucoma.  This  predisposition  of 
tV  !  eye  to  glaucoma  chiefly  manifestii  itself  during  the  first  four  days. 

\  U\  however,  never  observed  this  tendency  in  glaucoma  simplex  or 

lary  glaucoma.     It  is  especially  frequent  if  the  second  eye  has  already 
premonitory  symptomsj  for  he  has  in  such  cases  found  that  a  marked 
glaucomatous  attack  occurred  within  a  fortnight  afler  the  operation  in 

»  ''A.  t  or  ^v.  n,  117. 
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io,  tlie  most  satisfactory  results  having 

^  .  -...i^^burg,  and  Knapp,  of  Kew  York.    (See 

"  tf iii.  3,  aud  *'  Archives  of  Ophthalmology," 

—  ^A««itral  sulpliate  of  eserine  reduced  the  ten- 

U^^'^  glaucoma  and  markedly  lessened  the 
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uiiji,  \\  ith  equfllly  good  results.  The  drug  worked  well  in  cases  of  recurring 
glaucoma  aner  irideckmiy,  and  in  some  cases  of  glaucoma  simplex.  He 
does  not,  however,  advise  eserine  as  a  aubetitute  for  glaucoma,  out  thinka 
it  brings  the  eye  into  a  more  favorable  condition  for  the  successful  per- 
formance of  the  operation.  The  eserine  probably  tict^  a.s  an  irritant  to  the 
muscular  tiasue  of  the  vessels  a^  well  as  upon  the  iris  and  ciliary  muscle; 
contracting  the  calibre  of  the  veeeela  aod  thus  reducing  the  intra-ocular 
pressure. 

Knapp  statea  that  he  has  used  eaerine  methodically  in  the  majority  of 
cases  of  glaucoma,  and  gives  some  striking  results.  In  one  case  of  acute 
glaucoma  eserine  was  instilled  from  the  second  day  of  the  disease,  and  the 
patient  was  permanently  cured.  In  another  case  of  acute  glaucoma,  which 
set  in  seventeen  days  after  an  iridectomy  for  chronic  glaucoma  on  the  other 
ejCf  eeerlne  produced  a  temporary  improvement  only,  and  an  iridectomy  had 
to  be  done.  In  chronic  glaucoma  the  results  were  either  negative  or  un- 
favorable, and  in  no  case  did  he  see  any  benefit  from  eserine.  He  endorses 
De  Weoker's  proposition  of  the  prophylactic  use  of  eserine  in  the  healthy  eye 
after  an  iridectomy  for  glaucoma  in  the  other.  He,  however,  recognizes  that 
the  indiscriminate  use  of  eserine  is  to  be  avoided,  owing  to  its  tendency  to 
produce  cxmgestion  and  inflammation  of  the  iris;  for  it  may  cause  an  acute 
fttuick  in  a  case  of  chronic  glaucoma,  Knapp  thinks  that  if  the  pupil  fully 
oODtracts  and  the  attack  is  completely  cured,  an  operation  may  perhaps 
never  be  necessary;  but  if  the  remedy  produces  incomplete  myosis  and  In- 
c*jmplete  reduction  of  tension,  or  if  relapses  oc<3ur,  iridectomy  should  not  be 
delayed.* 

Acxrording  to  Priestley  Smith,  the  very  pronounced  changes  which  atropine 
and  eserine  cause  in  the  tension  of  glaucoma,  must  be  connected  with  some 
abnormality  in  the  glaucomatous  eye,  and  this  lies  in  the  mechanical 
relations  of  the  iris.  Whenever  a  myotic  or  mydriatic  lowers  or  raises  the 
tension  of  an  eye  in  a  marked  degree,  it  does  so  by  altering  the  position  of 
the  iris  in  such  a  manner  as  to  hinder  or  promote  the  escape  of  the  intra- 
ocular fluid.  Atropine  is  potent  for  mischief  chiefly  Ln  the  jjrimary  form  of 
coma  and  in  its  earlier  stiiges.  In  the  earlier  stages  the  periphery  of 
iris  \b  pressed  up(m  behind  by  the  ciliary  pr(X!ess€S,  and  is  very  nearly  in 
contact  in  front  with  the  cornea;  hence  any  thickening  of  this  portion  of 
iris  is  apt  to  cause  a  sudden  blocking  of  the  angle  of  the  chamber,  and  con- 
sequently a  sudden  aggravation  of  the  glaucomatous  state,  lu  the  later 
stages,  atropine  can  hardly  increase  the  obstruction  at  the  outlet  of  the  eye,, 
for  the  periphery  of  the  iris  is  already  adherent  to  the  cornea,  and  the  ciliary 
proceascB  are  atrophied  and  retracted.  When  an  eye  of  normal  tension  ia 
rendered  glaucomatous  by  atropine,  it  is  reasonable  to  suppose  that  the 
le  of  the  chaipber  was  already  dangerously  narrow,  and  therefore  prone 

obstruction  whenever  any  unusual  dilatation  of  the  pupil  should  occur. 

CiMionaily  the  use  of  eserine  in  primary  glaucoma  will  completely  reduce 
t2i6  teneioQ  and  permanently  cure  the  glaucoma.  When  the  eyeball  oeeomes, 
W  It  were,  locketl  and  is  unable  to  recover  of  its  own  accord,  eserine  unlocka 
the  outlet  for  the  pent-up  fluid,  the  turgid  ciliary  processes  subside,  and 
everything  returns  to  its  previous  condition.  It  h  in  the  sudden  but  com- 
paratively mild  attacks,  which  come  and  go  at  intervals  during  the  premon- 
ittiry  stage  of  the  disease,  when  the  outlet  of  the  chamber  appears  to  be 

P  For  «  oonsklemtion  of  the  effects  of  eaerine  on  the  eye  and  it*  m*>de  of  Action,  see 
m,  pAprr  bv  Mnbr  in  the  "A.  f  O.,"  xxiii.  2;  bv  De  W«?cker  in  the  *•  Bericht  iiber  die 
VeflMKamL  der  Opbtho.-geBellBch.,"  Heidelb.,  1876.     Weber,  "A.  f.  O,,"  xxiii.  1.] 
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constaDtly  on  tlie  brink  of  danger,  but  never  occluded  for  any  length  of 
time,  that  eserine  acts  with  the  greatest  promptness  and  certainty.  In  simple 
chroDic  glaucoma,  eserine  will  Bometimes  cause  a  temporary  reduction  of 
tension  and  corresponding  improvement  of  vision,  but  the  improvement  is 
never  permanent.  In  the  advanced  stages  of  glaucoma,  when  the  periphery 
of  the  iris  is  adherent  to  the  cornea,  eserine  cannot  in  any  way  relieve  the 
ohatmcted  outlet.  When  eeerine  fails  to  do  good,  it  is  very  likely  to  do  harm. 
When  the  mechanical  effect  upon  the  iris  is  unattainable,  then  the  va^jular 
eflect  induced  by  eaerine  is  distinctly  injurious.  ("Ophthalmic  Review," 
February  and  March,  1882,)— BJ 
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1.— CATARACT. 

By  the  general  term  "cataract"  is  understoad  an  opacity  situated  in  the 
ciystalline  lens:  to  such  only  should  it  be  applied.  Wheu  the  opacity  is  in 
the  capsule,  it  is  termed  **  capsular  cataract  ;'*  whereas,  when  both  the  cap- 
sule and  lens  are  involved,  it  is  designated  "  capsulo-lenticular  cataract/* 
The  term  "spurious  cataract  **  of  old  authors,  which  was  the  name  given  to 
depoeits  of  lymph  in  the  pupil,  should  be  altogether  abolished. 

jEtiol'Ogy,^lt  must  be  frankly  admitted  that  the  etiology  of  cataract  is  still 
shrouded  in  much  obscurity  and  doubt.  It  appears  moat  probable  that  the 
principal  caus€5s  of  the  loss  of  trantsparency  of  the  lena  are  to  be  sought  in  an 
impairment  of  its  nutrition,  due  to  some  morbid  alteration  in  the  vitreous 
humor,  and  in  inflammatory  changes  within  the  lena  itself.  The  defect  in 
the  nutrition  may  be  due  to  certaiu  alterations  in  the  condition  of  the  blood, 
to  senile  involution,  or  to  inflammatory  lesions  of  the  neighboring  tunica 
(e,^.,  irido-choroiditis,  sclerotico-choroiditis  posterior,  retinitis  pigmentosa, 
etc).  [The  uncomplicated  senile  cataract  is  the  prototype  of  the  primary 
cataract,  that  is,  of  that  form  of  lens  opacity  not  the  consequence  of  some 
demonstrable  dise^ise  of  the  eye.  The  lens  depends  for  its  nutrition  upon 
the  aqueous  humor  and  vitreous  humor.  It  is  also  possible  that  the  fluid 
found  between  the  folds  of  the  suspensory  ligament  is  of  importance  also  for 
its  nutrition.  A  simple  osmotic  process  not  only  takes  place  through  the 
zonule,  but  also  through  the  spaces  between  the  epithelial  cells  of  Desceraet's 
membrane.  Any  disturbance  in  the  osmotic  action  of  these  parts  affects  the 
nutrition  of  the  lens,  and  any  disturbance  in  the  nutrition  of  the  lens  is 
shown  by  a  cloudiness.  Hence  from  a  cloudy  lene  may  bu  inferred  with 
some  probability  a  pathological  change  in  the  vitreous  or  ai[ueous  humors. 
Becker  thinks  that  we  may  indirectly  infer  some  disease  of  the  general 
organism  from  the  occurrence  of  binocular  non-senile  cataract,  and  refers 
especially  to  the  double  soft  cataract  of  young  people,  and  to  the  posterior 
cortical  cataract  of  both  eyes.  The  occurrence  of  retinitis  pigmentosa  with 
this  form  of  cataract  points  unmistakably  to  disease  of  the  vascular  system, 
and  the  same  may  be  said  of  the  binocular  cataract  occurring  with  some 
obscure  forms  of  choroiditis,^ — B.]  According  to  Mooren'  the  formation  of 
cataract  is  always  a  secondary,  never  a  primary  phenomenon ;  its  origin 
being  always  due  to  certain  inflammatory  or  atrophic  changes  in  some 
portion  of  the  uveal  tract.  Simple  affections  of  the  optic  nerve  or  retina, 
which  are  unaccompanied  by  any  changes  in  the  vitreous,  do  not  exert  any 
influence  on  the  development  of  cataract. 

1  ^^  OphthalmiAtrlache  BcobachtuDgea, "  p.  208. 
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The  presence  of  9eca.le  cornutum  in  the  system  may  produce  catarii^ 
Thus,  Dr.  Ignaz  Meyer^  has  shown  that  the  ooDsuraption  of  bread  coouiining 
ergot  of  rye  may  give  rise  to  it.  The  erguti^m  has  lasted  in  some  of  these 
cases  for  two  or  three  months,  the  principal  s\Tnptoms  being  the  fits.  The 
developmeiit  of  the  cataract  was  very  slow,  and  always  occurred  in  l»otK 
eyes.  The  roode  in  which  the  ergotism  gives  rise  to  cataract  ib  still  very 
uncertain,  but  is  probably  due  to  some  impairracnt  of  the  nutrition  of  the 
lens.  De  Wecker  thinks  that  this  mal-nutrition  may,  perhaps,  be  owing  to 
a  diminution  in  the  blood  supply  to  the  anterior  portion  of  the  uveal  tract, 
on  account  of  the  prolonged  spasmodic  contraction  of  the  ciliary  muscle, 
Rothmund*  has  observed  a  rapid  development  of  cataract  in  children  who 
were  aifected  with  a  very  peculiar  disease  of  the  skin,  wkich  Bomewbat 
resembled  ichthyosis, 

[This  is  considered  doubtful  by  Becker,  as  the  facts  advanced  are  not  con- 
vincing. He  also  doubt*^  the  connection  between  rapidly  develoi>ed  cataract 
and  ichthyosis.  He  thinks  there  is  more  reason  for  recognizing  rickets  as  a 
caase  of  cataracta  zonularis.  (See  "Graefe  u.  Baemisch*s  Handb,  der 
Augenheilkunde,"  Bd.  v.  S.  226,)— B.] 

Cataract  is,  as  a  rule,  a  disease  of  old  age,  and  the  loss  of  transparency  of 
the  lens  is  probably  chietly  due  to  its  deficient  nutrition,  dependent  upon  an 
inefficient  blood  supply,  and  consequent  diminution  of  the  watery  constitu- 
ents of  the  crystalline.  We  must  not,  however,  mistake  for  this  cooditloD 
the  small  punctate  opacities  which  are  due  to  senile  fatty  degeneration  of  the 
fibrillse  of  the  lens,  and  which  sometimes  appear  in  old  persons  in  the  form 
of  a  fringe  of  small,  yellowish-gray  dots,  situated  quite  at  the  periphery  of 
the  lens,  where  they  remain  stationary  for  a  very  long  period.  It  is  an 
interesting  fact  that  Iwanoff'  has  often  found  a?dema  of  the  retina  in  the 
eyes  of  old  persons  aifected  with  cataract,  and  it  is  a  question,  as  he  points 
out,  in  how  far  this  morbid  process  in  the  retina  may  have  been  the  cause  of 
the  cataract,  by  producing  some  changes  in  the  vitreous  humor. 

Inflammations  of  the  inner  tunics  of  the  eye,  more  especially  of  the  iris, 
choroid,  and  vitreous  humor,  may  give  rise  to  cataract,  not  only  by  an 
impairment  of  the  nutrition  of  the  fens,  but  also  by  the  inflammatory  change 
implicating  the  intra-capsular  cells,  and  even  the  lens  itself.  Again,  the 
cataract  maybe  due  to  the  presence  of  extensive  deposits  of  lymph  upon  the 
capsule,  which  prevent  the  osmotic  interchange  of  material  between  the  lens 
and  aqueous  humor.  If  these  exudations  cover  the  greater  portion  of  the 
anterior  capsule,  the  opacity  of  the  lens  generally  soon  becomes  complete; 
whereas,  if  the  exudation  is  confined  to  the  area  of  the  pupil,  the  cataract  is 
often  only  partial.  In  the  former  case,  the  watery  constituents  of  tlie  lens 
soon  become  absorbed,  the  lens  becomes  diminished  in  size  and  :^hri veiled  up, 
and  may  in  time  be  almost  entirely  absorbed,  there  being  only  an  opaque, 
white,  chalky  disk  left  behind. 

[There  is  a  form  of  opacity  occurring  in  the  anterior  cort«x  or  in  the 
anterior  capsule  in  the  immediate  equator  of  the  lens,  which  is  not  pro- 
gresaive»  and  which  is  met  with  very  frequently  in  young  peraons  in  ehrooic 
ill -health  or  who  are  suffering  from  some  slowly  wasting  disease.  TbcM 
opacities  never  encroach  upon  the  centre  of  the  lens,  and  cannot  be  aeeii 
except  when  the  punil  is  widely  dilated,  Thev  appear  in  the  form  of  dots 
or  strias  and  generally  are  spread  regularly  all  an>und  the  equator  of  the 
lens.  They  never  increase,  though  watched  for  years,  and  do  nut  intei 
with  vision. 
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Annther  farm  of  immovable  or  very  slowly  progressive  opacity  is  met  with 
in  pnti.-nt5  who  are  hij^hly  myopic.  This  is  a  cortical  opacity»  generally  of 
t)  il  variety:  though  sometimej*  many  of  these  opaque  striie  coalesce 

»j  the  opacity  becomes  mueh  deuser,  and  vision  is  markedly  affected. 

Though  this  form  of  cataract  is  generally  progressive,  its  progress  is  very 
ftlow,  and  though  vision  may  be  much  itrteriered  with,  the  clear  portions  of 
the  lens  may  be  often  made  useful  by  occasional  instillations  of  atropia,  thus 
keeping  the  pupil  dilated. — B.] 

[8treatfeild  thinks  it  important  to  draw  a  line  of  separation  between 
cataract  and  other  opacities  of  the  lens.  He  would  not  include  as  cataracts 
any  of  those  casea  in  which,  by  the  ophtbalmosco[)e,  no  opacity  or  Btrise 
caD  be  seen  in  the  pupillary  space  of  the  lens  If  the  lena  opacity  is  per- 
feotly  penetrable  by  the  light  from  the  mirror,  he  would  call  the  cai*e  one  of 
!♦  :  ity,  and  not  cataract.     Such  opacities  do  not  neee^arily  imply 

ii,  iataract  and  should   not  be  contbuuded  with  it.     (See '*  British 

Mod.  Journ.,"  June  25,  188L)— B.] 

Cataract  is  very  frequently  due  to  some  injury  to  the  lens,  but  this  form 
will  bv  considered  more  at  length  under  the  head  of '*  Traumatic  Cataract.** 

[Before  describing  the  various  forms  of  cataract,  mention  nhould  be  made 
of  some  rare  anomalies  which  have  been  described  among  the  congenital 
detects  of  the  lens, 

Ist,  CongeiidaL  aphakia  or  complete  absence  of  the  lens.  Such  an  anomaly, 
existing  alone  in  the  eye,  has  never  yet  been  described :  but  there  are  cased 
on  rec<»rd  where  from  some  intra-utcrine  process,  an  anterior  staphyloma  baa 
been  developed  with  total  loss  of  the  lens.  (Bee  "Graefe  u.  Saemisch's 
Handb./' p,  229. 1 

2d.  fJoioboma  Jjeniu.— This  defect  in  the  lens  may  extend  more  or  less 
into  thft  Hubstance  of  the  lens  from  the  periphery;  may  occur  with  or  with- 
in *  in  other  parts  of  the  eye,  as  in  the  uveal  tract;  and  may  be 
ti  (iocular  or  binocular.  Cases  are  reported  by  Hirschberg,  Bresgen, 
B^-ckwr.  Hevl,  and  others.  (See  **Graefe  u.  haemisch/'  I.e.;  '* Archives  of 
Ophthai;*  iV  1 ;  *' Trans,  of  Fifth  Internat.  Ophthal.  aingreas,"  1876.}— B.] 


t-DUsiutrable  difficulty  is  experienced  in  attempting  to  classify  the  prin- 
cipal forms  of  catiiract  in  such  a  manner  that  their  distinctive  features  nhall 
be  easily  recognized  and  remembered.  Not  only  are  the  minor  varieties 
numerous,  but  some  of  them  do  not  present  any  marked  characteristics,  so 
that  their  description  often  proves  somewhat  confusing  and  unintelligible  to 
the  novice- 

I  think  it  most  practical  to  divide  lenticular  cataracts  into  two  principal 
classes:  L  The  cortical,  or  soft  trataract;  2.  The  nuclear,  or  hard  cataract. 
The  former  is  the  most  frequent  kind  of  congenital  cataract,  and  is  met  with 
io  various  forms  up  to  the  age  of  thirty  or  thirty-five,  and  is  chiefly  charac- 
terized by  the  fact  that,  although  the  whole  lens  may  be  involved  in  the 
ffocees,  tliere  is  no  hard  nucleus.  The  nuclear  cataruct  occurs  generally 
ir  the  age  of  thirty* five  or  forty,  and  is  distinguishe<t  by  the  presence  of  a 
lore  or  less  large,  yellow,  hard  nucleus.  I  am  well  aware  that  so  general 
a  ilivi^ion  is  oih'u  to  the  objection  that  exceptional  cajsesarenot  unfrequently 
met  with,  »*o  iliut  all  varietK^  cannot  be  embraced  in  it.  Yet  in  a  practical 
point  fif  view  I  believe  it  to  be  the  be^t,  as  it  enables  us  to  lay  down  brmid 
nilea  as  tu  the  nwMles  of  operation  to  be  selected.  For  instance,  the  cortical 
^taract  may  be  operated  upon  by  division  with  the  needle,  l)y  suction, or  bf\ 

lear  extraction;  whereas,  the  nuclear  cataract,  on  account  of  the  presenoaj 
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of  a  hard  nucleus,  demands  extraction  either  through  a  corneal  or  Bcl 
flap,  ur  by  the  assistance  of  some  form  of"  traction  inatrument. 

But  there  is  one  form  of  soft  cataract  which  requires  a  special  description* 
as,  on  account  of  its  peculiar  structure,  it  may  often  be  b^t  treated  by  an 
operation  which  does  not  interfere  with  the  lens  itself.  I  mean  the  lamellar 
or  zonular  cataract.  Cataracts  pro<iuced  by  injuries  to  the  lens, and  opaciti^ 
in  the  capsule,  will  be  considered  under  the  heads  of  **  Traumatic  Ca 
and  "  Capsular  Cataract** 

Formerly,  much  attention  was  paid  to  the  symptoms  whicJi  distin 
cAtaract  from  glaucoma  and  amaurosis*     But  since  the  discovery  of  the 
ophthalmoscope^  these  diseases  could  not  be  mistaken  for  cataract»  except 
through  the  grossest  ignorance  or  carelessness. 

A  fully  formed,  mature  cataract  may  be  at  once  recognized  even  with  the 
naked  eye.  The  pupil  is  no  longer  dark  and  clear,  but  is  occupied  by  « 
whitish  opaleeceot  body,  which  lies  close  behind  it,  [Fig.  139.]  It  is  diffi- 
cult, however,  when  the  affection  is  incipient  and  but  alightly 
[Fig.  189.]  advanced,  more  especially  when  the  opacity  commences  at  the 
edge  of  the  lens,  for  it  may  then  be  easily  overlooked  exoent 
the  eye  is  carefully  examined  with  the  ophthalmoecope  and  tne 
oblique  illumination.  If  elderly  persons  complain  somewhat  of 
dimneas  of  sight,  the  condition  of  the  lens  should  always  be  ex- 
amined, even  although  they  may  apparently  be  only  sufiering 
from  presbyopia  and  are  able  to  read  the  smallest  print  with  suitable  convex 
glas.<^e« ;  for  amougst  the  aged,  cataract  is  most  common,  and  oilen  comnieiioei 
at  the  very  edge  of  the  lens  in  the  form  of  small  spicular  opacities,  iwKicJi 
might  easily  escai>e  detection.  Wherever  incipient  cataract  is  suspected,  the 
pupil  should  be  dilated  by  a  weak  solution  of  atropine,  and  the  lens  exam- 
ined with  the  ophthalmoscope  and  the  oblique  iUumination.  If  there  is  any 
objection  to  dilating  the  pupil,  a  veiT  fiiir  view  may,  however,  be  obtained 
even  of  the  margin  of  the  lens,  by  directing  the  patient  to  turn  his  eye  to 
one  side,  and  then  looking  very  slantingly  behind  the  iris. 

Care  must,  however,  be  taken  not  to  mistake  the  physiological  changes 
which  occur  in  the  lens  in  old  age,  for  commencing  cataract-  These  changes 
consist  in  a  thickening  and  consolidation  of  the  lens-substance,  especially  of 
the  nucleus,  which  assumes  a  yellow  tint.  If  this  physiological  cloudiness  is 
very  marked,  it  might  easily  be  mistaken  for  incipient  cataract.  The  chief 
distinctive  features  are,  that  in  the  former  ca.se  the  sight  is  perfect  (any 
existing  presbyopia  being  corrected  by  suit4ible  glasses),  the  opacity  remains 
absolutely  or  almost  entirely  stationary  for  a  very  long  period,  and  the 
cloudiness  is  not  observable  with  the  ophthalmoscope,  although  perhaps  very 
evident  with  the  oblique  illumination. 

The  ciiiopirif!  itst,  which  was  formerly  much  employed  in  the  diagnoBis  of 
cataract,  has  fallen  into  complete  disuse  since  the  discovery  of  the  ophtJ)at- 
moBcope,  and  the  introduction  of  the  oblique  illumination.  The  catoptrical 
examination  depended  upon  the  three  images  which  may  be  observed  in  a 
healthy  eye  when  a  lighted  taper  is  moved  before  it.  Two  of  these  imases 
are  erect,  the  Uiird  is  i averted.  The  finst  is  an  erect  image  of  the  can^e, 
find  is  produced  by  reflection  from  the  surface  of  the  cornea;  the  second  is 
^^so  eTy><-t,  and  Is  produced  by  reflection  from  the  anterior  surface  of  the  lens; 
inverted,  and  is  due  to  reflection  from  the  concave  posterior 
*^  IP  Irns.     Tlie  first  two  images  move  in  the  same  direction  as  the 

can  '  in  the  opposite  direction-     If  the  lens  becomesi  opaque,  of 

'*•"'  '  from  the  posterior  surface  is  lost,  and  that  from  the  ante 

urfac*^  als^j  s<>un  becomes  indistinct. 
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With  the  oblique  illumination,  opacities  in  the  lens  will  appear  of  a  light- 
y,  or  whitish  color.  The  slighter  forms  are  best  seen  by  only  a  moderate 
amount  of  light. 

In  employing  the  ophthalmoscope  for  the  diagnosis  of  cataract » the  mirror 
alone  is  to  be  used  (without  any  lens  in  front).  To  gain  a  larger  image,  a 
convex  lens  may  be  placed  behind  the  mirror.  The  illumiaation  is  to  be 
weak.  Incipient  cortical  cataract,  composed  of  centripetal  stripes,  will 
appear  in  tue  form  of  well-defined  dark  streaks  upon  a  red  background* 
Punctiform  opacities  also  appear  as  dark  spots,  but  are  often  not  so  observ- 
able as  with  the  oblique  illumination. 

I  will  now  briefly  describe  the  characterbtic  apjiearances  presented  by  the 
different  forms  of  cataract. 

I.  Lamellar  or  tonidar  ecUarad  (JSchichUUmr)  is  generally  congenital  or 
developed  in  early  infancy  [and  is  one  form  of  partial  cataract. — B.l.  Von 
Arlt  originally  called  attention  to  the  fact  that  it  often  occurs  in  children 
who  have  suffered  from  convulsions,  but  the  connection  between  the  two  has 
net  yet  received  a  satisfactory  explanation  ;  for  it  is  diflicult  to  understand 
why  only  certain  peri-nuclear  layers  of  the  lens-fibres  should  be  affected  by 
ibe  mal-nutrition  or  succussion  consequent  upon  the  violent  muscular  spasms 
duriii£  the  convulsions. 

Aa  lamellar  cataract  does  not  materially  impair  the  sight,  it  often  escapes 
detection  until  much  later  in  life.  Its  appearance  is  very  characteristic,  and 
its  diagnodis  easy.  On  dilating  the  pupil  with  atropine,  we  observe  an 
opacity  of  the  lens  meajBuring  from  two  to  three  and  a  half  lines  in  diameter. 
It  is  quite  uniform  from  the  periphery  to  the  centre,  and  is  sharply  defined 
a^inst  the  transparent  margin  of  the  lens.  The  cataract  consist,  in  short, 
of  a  layer  of  opaque  lens-suostance  lying  between  the  nucleus  and  a  trans- 
parent portion  of  the  cortical  substance.  Hence  it  has  l»een  designated 
"Schichtstaar,"  or  lamellar  catiiract.  The  nucleus  of  the  hm^  is  transparent, 
which  is  proved  by  the  uniform  character  of  the  opacity,  which  i.s  not  more 
dense  in  the  centre  than  at  the  periphery,  and  by  the  relatively  fair  sight 
which  such  patients  enjoy  even  when  the  pupil  is  dilated.  Moreover,  with 
the  ophthalmoscope,  a  reddish-brown  refiex  shines  through  the  central  por- 
tion of  the  lens. 

"With  the  oblique  illumination,  the  opacity  appears  of  a  uniform  light-gray 

'or,  sharply  defined,  and  surrounded  by  a  more  or  less  broad  margin  of 
tiansparent  cortical  substance.  It  will  now  also  be  seen  that  there  is  a  clear 
portion  of  cortical  substance  between  the  opacity  and  the  anterior  capsule, 
in  the  centre  of  the  opacity  may  often  be  remarked  one  or  more  small  white 
spots.  With  the  ophthalmoscope,  the  opacity  has  the  appearance  of  a  well- 
defined  dark  disk,  the  centre  of  which  affords  a  reddish-brown  reflex.  If 
the  margin  of  the  cortical  substance  be  clear,  the  details  of  the  fundus  will 
be  visible  through  it.  If  there  are  opacities  in  it,  they  will  appear  as  fine 
dark  stripes  or  specks  upon  a  red  background.  Some  of  the  varieties  of 
lamellar  cataract  are  very  pretty.  For  instance,  I  have  seen  cases  in  which 
lir  t:^  ran  from  the  opacity  into  the  cortex,  their  extremities  being 

gtn  1  ih  small  pearMike  opacities.    Lamellar  ciitaract  is  either  stationary 

or  very  slowly  progressive.  It  is,  therefore,  of  consequence,  before  deciding 
upon  an  operation,  to  determine  whether  the  cataract  be  progressive  or  not. 
In  deciding  this,  we  must  be  chiefly  guided  by  the  condition  of  the  marginal 

rtical  substance.  If  the  latter  is  perfectly  clear  and  transparent,  the 
t  is  stationary ;  if  it  ib  diffusely  clouded  or  presents  punctiform  or 

ped  opaciti^,  it  is  progressive.  Von  Graefe  thinks  that  its  progress  is 
mo«t  rapid  when  the  stripes  are  broad,  and  the  interjacent  lenticular  sub- 
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stance  is  somewhat  opaque  and  studded  with  coarse  specks.  If  the  opiiciuSr 
consist  only  of  very  ^e  dots,  or  a  few  delicate  narrow  stripes,  tl^e  progrt!Sd 
is  very  alow. 

According  to  Von  Graefe,  lamellar  cataract  may  also  be  formed  later  in 
life  in  dislocated  lenses,  and  after  iritis. 

Vision  may  be  relatively  good  if  the  opacity  is  not  dense ;  for  iosta&ce^ 
large  print  may  be  read.  Sut  the  sight  is  always  improved  by  dilatation  t>( 
the  pupil  with  atropine,  for  this  permits  the  rays  &om  the  object  to  nan 
through  the  clear  marginal  portion  of  the  lens.  I  have  seen  ea^iee  in  whldl 
the  dSference  in  the  sight  before  and  aft«r  dilatation  of  the  pupil,  has  been 
most  marked ;  so  that  persons  who,  prior  to  it,  could  with  difficulty  decipher 
large  letters,  were  afterwards  able  to  read  the  smallest  print.  The  acoom- 
panying  diagrams  (Figs.  140  and  141)  will  explain  this.     Fig.  140  (a),  the] 


Fig.  140. 
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undilated  pupil  occupied  by  the  opacity  (6),  which  extends  beneath  the  iiii 
as  far  as  the  dotted  line  (c),  where  the  transparent  margin  (d)  oammeooea. 
As  the  latter  is  completely  covered  by  the  iris,  the  rays  can  only  pass  through 
the  central  opaque  portion  ;  hence  the  indistinctness  of  sight.  But  ou  dila- 
tation of  the  pupil  (Fig.  141 )  the  transparent  margin  (a)  is  exposed,  and 
the  rays  can  now  pass  through  it  to  the  retina*  The  solution  of  atropine  to 
be  used  for  dilating  the  pupil  should  be  extremely  weak  (one  grain  to  eight 
or  twelve  fluidounces  of  water),  so  that  we  may  obtain  complete  dilatation 
of  the  pupil  without  any  paralysis  of  the  accommodation.  If  this  point  is 
not  attenaed  to,  we  may  easily  be  misled  by  the  fact  of  the  patient  s  com- 
plaining that  after  the  dilatation  the  sight  is  dim  and  misty,  which  may  be 
due  simply  to  the  fact  that  the  accommodation  is  paralyze<i  by  the  atn:>pine, 
which  was  to^j  strong. 

Persons  sufiering  ti-om  lamellar  cataract  are  often  supposed  to  be  shoit> 
sighted,  as  they  hold  ^mali  objects  (a  book,  for  instance)  very  dose  ta  tlM 
eye,  in  order  to  gain  larger  retinal  imagee.  In  time,  however,  thb  oonetaiii 
ftcct>ramo<lation  for  very  near  objects  may  really  give  rise  to  myopia  of  eveo 
A  c«)nsiderabie  degree. 

In  practice,  it  is  important  to  remember  two  facta  with  regard  to  lamellar 
cataract :  1.  That  the  opacity  is  surrounded  by  a  more  or  les  dear  margin 
dT  ct)rtical  sul>stanoc,  which,  if  it  be  sufficiently  wide  and  traiiqiareni,  maj 


I 
I 


admit  of  excellent  siirht  when  the  pupil  is  dilated.    2.  Tlmt  the  greater 
Ht^n  of  the  lens  i?  I ruiisparent  and  in  a  normal  condition,  and  will,  thi 
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^re  than  a  cataractous  lens,  after  laceration  of  the  capsnl 
•>f  the  aqueous  humor,  as,  for  instance,  in  a  needle  operatioo 
f  IL  Annihrr  very  rare  form  is  the  ^indl^^haped  or  fugiform  catan 
'     }\  'ii.  tlij   im»t  typical  form  of  the  axial  cataract,  running  through  tW 
t'  of  the  len^.     It  may  be  c^^ngenital  or  acquired,  Jind  hae 
ui :  .,  '^•t.ttian  with  lamellar  cataract. — B,] 

IIL   (  -Tract, — ^The  ojiacitr  generally  commences  at  the 

&L1,  i(ru>  i-Mi  \%  utie  stripes  are  observed  running  towards  the  oentre  of 
u    At  the  very  commencement,  the  interiaeent  lens  etibetaiioe  is  eith4 
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perfectly  transparent,  or  but  sparsely  studded  with  little  opaque  dots.  Soon, 
however,  the  cloudiness  becomes  more  general  and  diiFuse,  until  the  whole 
lens  is  involved.  Soraetiraes  the  stripes  may  be  ubserved  both  on  the  anterior 
and  posterior  cortical  substance,  the  lens  between  tliem  bf  lug  transparent. 
The  difference  in  their  position  may  be  easily  recognized  with  the  oblique 
illumination.  The  anterior  stripes  are  close  behind  the  pupil ^  whereits  the 
others  are  fiir  back  in  the  eye,  and  appear  concave,  the  concavity  being 
turned  towards  the  observer. 

[Fig,  142. 


Cortical  cHtaraot — Nettleshlp.] 

On  examining  an  incipient  cortical  cataract  with  the  ophthalmoscope^  w© 
notice  dark,  well-defined  stripes  intersecting  the  red  background,  ami  radiat- 
ing from  the  margin  of  the  lens  to  the  centre.  Between  them,  at  the  very 
edge  of  the  lens,  there  is  often  a  fringe  of  short,  stunted  strji)e8.  Punctiforra 
opacities,  which  with  the  oblique  illumination  appeared  of  a  gniy  color,  now 
look  like  little  dark  dot«  strewn  about  on  and  between  the  stripes. 

In  rare  instances  the  opacity,  ini*tead  of  being  striped,  consists  of  innumer* 
able  little  dots  with  clear  portions  of  lens-substance  between  them.  With 
the  naked  eye,  it  looks  like  a  diffuse  uniform  opacity. 

The  following  symptoms  are  characteristic  of  a  fully  formed,  mature  cor- 
tical cataract:  The  opacity  is  of  a  gray  or  bluish-white  color,  which  in- 
creases somewhat  in  density  towards  the  centre.  On  account  of  this  white 
tint,  the  mo%^ement43  of  the  pupil  apj>ear  peculiarly  marked  luid  distinct.  K 
the  volume  of  the  lens  be  increased  through  the  imbibition  of  fluid,  the  iris 
may  be  slightly  arched  forward,  and  the  pupil  somewhat  dihited  and  slug- 
gish. The  3trii)es  are  broad,  white,  and  often  very  opalescent,  like  mother- 
of-pearl.  There  is  no  admixture  of  yellow  in  the  color  of  the  opacity,  which 
proves  at  once  that  the  nucleus  is  not  hard.  With  the  oblique  illumination^ 
'  !e  that  the  outer  layers  of  the  cortical  substance,  although  opaque, 
jwhat  translucent,  so  that  we  can  see  through  them  into  the  deeper 
This  is  of  importance  witli  regard  to  the  consistence,  for  in  the  very 
soft  or  the  fluid  cataract  the  dense  white  opacity  reaches  quite  up  to  the  cap- 
sule, and  is  not  at  all  diaphanous. 

Von  Graefe'  calls  attention  to  a  peculiar  cataract  which  is  sometimes  met 
with  in  early  infancy.  Its  diagnosis  is  of  special  importance,  as  it  is  very 
frequently  complicated  with  lesions  of  the  deeper  strtictures  of  the  eyeball. 
It  commences  as  a  milky-white  cloud  in  the  outer  portions  of  the  cortical 
eabstance,  and  soon  reaches  quite  up  to  the  capsule.  The  opacity  is  either 
completely  homogeneous,  or  studded  with  small  white  dot-s  which  extend 
c1o«e  up  to  the  capsule.  The  lens,  which  is  at  first  somewhat  increased  in 
volume,  s^jon  diminishes  again  in  size  on  account  of  the  al>8orption  of  its 
fluid  constituents.  In  cases,  therefore,  in  which  the  volume  of  the  lens  is 
much  diminished,  and  considerable  opacitie^j  are  lodged  in  the  central  por^ 
tions  of  the  anterior  capsule,  the  degree  of  sight  and  the  state  of  the  field  of 
vision,  should  always  be  carefully  tested  prior  to  an  operation,  in  order  that 
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IV.  Caiaraci  is  not   iiu frequently  met  witli   in  those  conditions  of  the 
bl«Hxl  ill  which  its  watery  conatituenla  art-  very  deficient,  so  that  it  assumes 
Lt  density  (as,  for  instance,  in  diabetes).     This  gives  rise  to  an  exoemosis 
the  watery  constituents  of  the  Jens,  a  losa  of  transparency  in  its  fibres,  and 
iit  of  calcareous  and  other  salts.     In  diabetes,  the  cataract  does  not 

^ dly  apf^ear  until  a  late  stage  of  the  disease,  when  the  patient  is  greatly 

jmaciated  and  enfeebled,  and  his  health  much  broken,     I  have,  however, 
let  witli  some  cases  in  which  the  opacity  of  the  lens  appeared  whilst  the 
lenU  health  was  etill  good.     The  diabetic  cataract  is  mostly  met  with 
lut  or  before  middle  age,  and  does  not  present  any  peculiar  or  charaeter- 
"fctic  symptoms.     It  generally  affectii  both  eyes,  and  is  mostly  of  a  soft  con- 
aiatenee,  and  rapid  in  its  formation.     In  elderly  |M?rsons,  however,  it  will  be 
more  firm,  and  contain  a  more  or  le^  hard  nucleus.     The  perception  of 
light,  and  the  condition  of  the  field  of  vision  should  always  be  very  carefully 
examined  in  such  cases,  as  afiections  of  the  retioa  and  optic  nerve  not  uu- 
frequently  occur  in  the  course  of  diabetes,  and  may,  therefore,  coexist  with 
the  cataract,  and  thus  render  the  prognosis  of  the  operation  unfavorable. 
Another  fact  which  should  be  remembered  in  operating  for  diabetic  cataract 
[18,  that  the  ii-is  is  often  very  susceptible  of  irritation,  so  that  iritis  is  excep- 
ioually  easily  set  up.    The  amblyopia  which  is  8<mietimes  met  with  in  persons 
Tected  with  diabetes  may,  however,  be  simply  due  to  paralysis  of  the  ac- 
commodation. 

[From  recent  chemical  investigations  there  is  no  doubt  that  the  diabetic 
cataract  s<jmetimes  contains  sugar,  and  probably  always  doe^^  though  the 
quantity  may  be  so  small  as  not  to  be  detected.     From  statistics  the  per- 
centage of  catamct  in   diabetic  patients  is  small,  varying  from  four  and 
^twenty-eight  one-hundred ths    per  cent  to  nine  and  tive-tenths  per  cent, 
jker  regards  the  prognosis  of  operations  lor  the  removal  of  a  diabetic 
ktaraet  as  favorable.     He  has  never  observed  suppuration  of  the  cornea 
following  an  extraction,  and  plastic  iritis  only  occurred  once.     Galezowski 
IB  that  in  diabetic  cataract  the  liquids  of  the  eye  are  saturated  with 
which  cauf?es  more  or  less  interference  with  the  nutrition  of  the 
?ns.     The  origin  of  the  cataract  is  traceable  directly  to  the  faulty  compo- 
ition  of  the  aqueous  humor.     Glycosuric  cataract  occurs  more  frequently 
imong  fat  diabetic  indiviiluals  than  among  thin  ones.     It  begins  almost 
alwavs  in  the  posterior  lamina?  of  the  lens,  and  generally  advances  very 
rapidly  J  hence  there  is  no  time  for  the  cataract  to  become  hard  and  volumi- 
lous.     Diabetic  cataracts  may  be  simple  and  entirely  uncomplicated  by  any 
Lher  alteration  in  the  eyes,  or  there  may  also  be  present  amblyopia,  with  or 
rithout  hemiopia,  retinal  hemorrhages,  etc.     (See  **  RecueLl  d'ophthalmo- 
lorie,"  August,  1880.)— B.] 
V*   The  nuclear  or  hard  senile  cataract. — It  has  been  already  stated  that 
*r  the  age  of  from  thirty  to  thirty-five  the  lens  undergoes  certain  physio- 
togic4il  changes.    The  nuclear  portion  becomes  tinner  and  more  cons^jlidated, 
id  assumes  a  yellow  tint.    This  condition  may  exist  for  many  years  without 
\y  marked  increase,  without  deterioration  of  sight,  or  without  any  opacity 
ig  observable  with  the  ophthalmoscope ;  but  the  division  between  the 
►hysiological  and  pathological  consolidation  and  cloudiness  is  only  one  of 
|i^^^.     When  these  senile  changes  increase  to  such  an  extent  that  the  sight 
'ceptibly  impaired,  and  when  the  opacity  of  the  lens  is  progressive  and 
les  marke<i  even  by  transmitted  light,  I  think  that  we  must  then  no 
mger  consider  it  as  a  physiological  condition,  but  as  commencing  nuclear 
itaract.     In   the   latter   case,  the  nucleus  presents  a  marked  yellow  ur 
ilowish-browQ  tinge,  and  is  easily  distinguishable  from  the  cortical  sub- 
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Stance,  wUch  may  remain  clear,  except  perhaps  in  the  immediflte  vicinity 

of  the  nucleus.  With  the  oblique  illu initiation,  the  cataract  will  appear  as 
a  round  yellow  opacity,  situated  at  some  disUnce  behind  the  pupil.  The 
anterior  layers  of  the  cortical  substance  are  translucent  and  transparent,  bo 
that  we  can  see  through  them  into  the  centre  of  the  lens,  and  the  pupil 
throws  a  deep  shadow  upon  the  surface  of  the  opacity.  The  nuclear  cataract 
may  be  very  dark,  even  black  in  color,  which  is  due  to  the  imbibition  of 
hiematiue.  The  *'  black  cataract "  may  easily  be  overlooked  if  the  eye  u 
not  examined  with  the  ophthalmoscope  or  the  oblique  illumination.  In  olsck 
cataract  the  prognosis  of  the  success  mu8t  be  somewhat  guarded,  as  it  is  not 
unfTt?(juentIy  complicated  ^vith  inflammatory  lesions  of  the  deej>er  tunics  of 
the  eye,  and  a  fluid  condition  of  the  vitreous  humor. 

Pure  nuclear  cataract  is  but  rarely  met  with.     In  the  great  majority  of  ^ 
causes  of  senile  cataract  the  cortex  is  also  affected,  so  that  we  have  in  truth  ^ 
a  mixed  form,  viz.,  a  hard  yellow  nucleus  with  a  more  or  less  firm  cortical 
Bubstance.    I  think  it  well,  however,  to  retain  the  name  of**  nuclear ''  cataract 
for  the  senile  form,  as  indicating  the  presence  of  a  hard  nucleus. 

Senile  cataract  generally  ctnnmences  at  the  periphery  of  the  lens  in  the 
form  of  small  centripetal  9trif>es,  between  which  ive  may  often  notice  eraaJler 
and  ahorter  spikes,  situated  at  the  very  margin  of  the  lens.  The  -ftnpee 
may  run  along  the  anterior  or  posterior  surface  of  the  lens,  the  interjacent 
substance  being  clear.  The  opacity  gradually  becoraen  more  general,  and 
involves  more  and  more  the  centre  of  the  lens;  the  intervals  between  the 
stripes  becoming  clouded  and  perhaj^  studded  with  small  opaque  dots  or 
patches.  As  the  cataract  progressea,  the  distinction  between  the  nuclet 
and  the  cortex  becomes  more  marked,  the  former  showing  a  distinct  yellow 
tint 

Bometime«  the  stri|>es  commence  in  the  posterior  cortex,  extending  from 
the  margin  to  the  posterior  pole  of  the  lens,  where  they  coalesce;  the  opacity 
thus  assuming  a  stellate  appearance.  The  intervals  between  the  stripes  may 
remain  transparent  for  some  time,  as  also  the  nuclear  portion  of  the  lens,  so 
that  we  can  see  quite  to  the  back  of  the  latter.  The  view  of  the  background 
of  the  eye  is  of  course  obscured  in  the  centre  by  the  confluence  of  the  stripes, 
but  if  the  segments  between  them  are  clear,  we  may  yet  at  the  periphei 
distinguish  the  details  of  the  fundus;  such  forms  are  oflen  extremely  sloi 
in  their  progress.  When  opacities  commence  at  the  posterior  pole  of  th< 
lens,  either  in  the  form  of  centripetal  stripes  or  of  circumscribed  spots 
patches,  the  general  condition  of  the  eye  should  be  carefully  examined,  aft] 
this  form  of  cataract  (iKJSterior  polar  cataract)  not  unfrequently  shows  itseli 
in  the  later  stages  of  sclerotico-choroiditis  posterior,  retinitis  pigmentosa^ 
detachment  of  the  retina,  and  other  deep-seated  lesions,  The  coexistence  of 
any  such  complication  would,  of  course,  materially  affect  our  prognosis  of 
the  result  of  an  operation. 

We  occasionally  meet  with  incipient  cataracts  in  which  there  Is  a  marked 
diflTerence  between  the  amount  of  the  opacity,  according  to  whether  th^H 
oblique  illumination  or  the  ophthalmoscope  be  used  for  examination.     Ol^| 
account  of  the  great  opalescence  of  the  stripes,  the  opacity  is  very  apparent 
to  the  naked  eye  and  with  the  oblique  illumination ;  yet,  on  testing  the 
vision,  we  find  it  s^urprisiugly  got>d,  and  with   the  ophthalmoscope  we  caii^ 
with  a  little  nmnagemeiit,  clearly  distinguish  the  details  of  the  fundus.     iH 
have  noticed  this  peculiarity  several  times  in  myopic  patients;  the  progress 
has  generally  been  very  slow. 

In  the  majority  of  cases,  one  of  the  first  symptoms  noticed  by  a  person 
affectefl   with  incipient  cataract  is,  that  distant  objects  appear  somewhi 
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lisrinct  and  hazy,  or  as  if  surrouudetl  by  a  halo.  After  a  time,  near 
objects  aJeo  become  indistinct,  and  in  reading,  the  print  has  to  be  approxi- 
doeer  to  the  eye  or  observed  through  a  strong  convex  lens,  in  order 
larger  retinal  image  may  be  gained.  IS  the  opacity  is  chiefly  or 
'cntiFelf  confined  to  the  centre  of  the  lens,  the  margin  being  clear,  the  patient 
^"will  see  beet  when  his  back  is  turned  to  the  light,  or  when  he  shades  the  eye 
with  bis  hand,  ao  that  the  pupil  becomes  somewhat  enlarged.  Dilatation  of 
the  pupil  by  a  very  weak  solution  of  atropine  will  have  the  same  eifect.  If 
the  ehiudineas  be  confined  to  the  margin  of  the  lens,  the  reverse  will  obtain ; 
tlie  sight  will  be  best  when  the  pupil  is  aiiiall. 

Sometimes,  persons  suffering  from  incipient  senile  cataract  complain  that 
they  are  getting  myopic,  requiring  the  aid  of  a  concave  glaas  in  order  to 
distinguish  distant  objects.  The  reas<jn  of  thia  fact  is  somewhat  doubtful, 
and  can  only  be  explained  upon  the  supposition  that  there  is  some  increase 
in  the  volume  of  the  lens,  which  gives  it  a  higher  refractive  power* 

[Cases  occasionally  come  within  the  experience  of  ophthalmic  surgeons  ia 
which  the  presence  of  cataract  has  been  diagnosticated  and  its  progress  [)re- 
dieted,  and  in  which  after  a  varying  time,  extending  sometimes  to  years,  the 
opacities  have  recede<i  and  grown  less,  and  finally  entirely  disappear.  The 
reports  of  the  cure  of  lenticuhir  cataract  by  iutenml  medication  and  by  elec- 
tricity, which  have  become  of  late  tjuite  frequent,  no  doubt  may  be  referred 

',ikh   natural   disappearance   of  the   opacities.     An   actual   progressive 

especially  one  well  advanced  to  maturity,  cmi  of  course  be  removed 

;Way  only,  that  is,  by  operation.     In  some  of  these  reported  cures,  a 

lent  examination  by  a  competent  ophthalmoscopist  would  no  doubt 

Teveal  the  presence  of  the  same  opacities  that  were  recognized  before. 

In  the  equatorial  region  of  the  lens  we  soraetiniee  see  in  persons,  who  have 
reaehe<l  the  middle  period  of  life  or  have  passed  beyond  it^  certain  bifurcat*!d 
linear  opacities,  which  may  extend  entirely  around  the  lens,  though  ngually 
they  are  more  marked  above  or  below.  These  may  exist  for  years  unchangetf , 
but  are  certainly  the  beginning  of  a  cataract.  They  have  been  called  geron- 
locon  leniU  or  arcus  senili$  lentu,  but  a  better  name  is  incipient  cataract. — B.] 

It  was  formerly  thought  that  senile  cataract  almo&t  always  commenced  at 
the  centre  of  the  lens,  ami  extended  thence  towards  the  margin.  This 
opinion  le*l  to  great  mistakes,  and  caused  incipient  cataract  to  be  oflen 
entirely  overlooked. 

On  examining  a  mature  senile  cataract  with  the  oblique  illumination,  we 
at  once  notice  the  presence  of  a  yellow  nucleus.  Its  size  may  be  estimated 
from  the  extent  of  the  yellow  reflex,  its  hardness  from  the  depth  of  the  color. 
The  darker  the  yellow  tint,  the  harder  and  more  compact  will  the  nucleus 
be.  The  cortical  substance  is  of  a  gray  or  bluish-white  color,  traversed  by 
numerous  centri])etal  opalescent  stripes,  and  studded  perhaps  with  small 
^hite  dots  or  patches. 

The  rate  ol  progress  of  senile  cataract  is  very  difficult  to  determine  with 
fUccuracy,  It  is  far  more  rapid  in  the  cortex  than  in  the  nucleus.  Some- 
times years  may  elapse  beibre  it  arrives  at  maturity.  It  may  remain  at  an 
Incipient  stage  for  a  very  long  time  without  apparently  making  any  progress, 
and  then  suddenly  advance  very  rapidly^  arriving  at  maturity  within  a  few 
mouths  or  even  weeks.  We  must,  therefore,  always  be  upon  our  guard 
iuHt  giving  a  decided  opinion  as  to  when  any  given  case  of  incipient 
tract  will  be  fully  formed,  and  fit  for  operation.  Patients  are  sure  to  tt&k 
this  question,  and  we  may  fall  into  great  mistakes  by  giving  a  deci<led 
answer.  This  can  only  be  predicted  with  anything  like  certainty,  when  the 
progress  of  the  case  has  been  constantly  watcheiL    As  a  general  rule*  I  may 
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atate  that  if  the  cortical  gubatance  presents  broad,  white  opalescent  etrip«i 
and  large  flakes  or  spots,  the  progress  is  more  rapid  than  if  the  strips  or 
spots  are  small  and  narrow,  and  the  intermediate  lens-substance  clear. 

Senile  cataract  occurs  most  frequently  after  the  age  of  fifty  or  fifty-five^ 
and  sooner  or  later  generally  affects  both  eyes. 

When  a  mature  senile  cataract  has  existed  for  some  lengtli  of  time,  it  maj 
also  undergo  some  retrogressive  changes:  but  these  are  far  leas  than  in  the 
cortical  cataract,  for  they  only  affect  the  cortical  substance  and  not  the 
nucleus,  which  becomes  harder  and  firmer.  The  fluid  constituents  may  he 
partially  absorbed,  and  sonie  of  the  elements  may  undergo  a  fatty  or  chalky 
degeueratioD,  so  that  the  cataract  diminishes  in  thicknefls  and  becomes 
flatter,  but  is  very  coherent.  The  molecules  are  aggregated  together  into 
small  masses,  which  become  adherent  to  the  inner  surface  of  the  capsule,  or 
are  often  collected  at  the  margin  of  the  leos.  They  may  prove  in  so  far 
dangerous,  that  they  are  very  apt  to  remain  behind  in  the  capsule  when  the 
cataract  is  extracted,  and  give  rise  to  secondary  cataract.  In  very  rare 
in.<tances,  a  great  portion  of  the  cataract  may  be  absorbed,  and  the  sight  of 
the  patient  materially  improved.  In  the  majority  of  such  cases,  the  yellow 
nucleus  raay  still  be  seen  shining  through  the  cortical  substance,  but  now, 
however,  no  longer  in  the  centre,  but  sunk  down  to  the  bottom  of  the  cap- 
sule (Morgagnian  ciitanict).  If  the  cortical  substance  is  gray,  very  opaque^ 
and  pretty  uniformly  studded  with  fine  dots  or  patches,  it  may  b^  considered 
as  soft;  not,  however,  pulpy  or  diffluent,  but  friable,  so  that  small  cuherent 
portions  are  apt  to  remain  beljind,  and  adhere  to  the  pupil  or  the  corneal 
section  after  the  chief  portion  of  the  cataract  is  removed. 
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2.— TRAUMATIC  CATARACT. 

When  the  capsule  is  fverforated  or  torn  by  a  sharp  instrument,  the  aqu< 
humor  is  admitted  to  the  leus-substance,  which  may  become  rapidly  opaque. 
If  the  perforation  h  extremely  small  and  superficial,  such  as  might  be  pro- 
duced by  a  very  fine  needle,  the  danger  may  be  but  slight.  The  lips  of  the 
wound  in  the  capsule  may  unite,  and  no  permauent,  or  only  a  very  limited, 
opacity  may  remain ;  but  if  the  wound  ih  larger,  much  aqueous  humor  is 
admitted,  and  the  lens  will  swell  op  very  rapidly,  and  press  upon  the  iris 
and  ciliary  body.  The  iris  is  often  considerably  lacerated,  or  protrudes 
through  the  corneal  wound,  and  this  greatly  increases  the  irritation  and 
danger  of  severe  inflammation.  Flakes  of  softened  lens-matter,  or  broken 
portions  of  lens,  fall  into  the  anterior  chamber,  and,  coming  in  contact  with 
the  anterior  surface  of  the  iris,  produce  great  irritation  ;  or  portions  of  lens- 
matter  may  exude  through  or  become  entangled  in  the  wound.  The  inflam- 
mation, which  may  involve  the  iris,  ciliary  body,  and  choroid,  may  assume 
either  a  purulent  or  serous  character.  In  the  latter  case,  there  may  be  more 
or  less  increase  in  the  intra-ocular  tension,  with  the  attendant  train  of  glau- 
comatous symptoms.  In  children  tlie  daoger  of  secondary  inflammation  ia 
less  than  in  adults,  as  the  lens  is  softer,  the  iris  less  impatient  of  prefisure^ 
and  absorption  more  rapid ;  in  fact,  the  lens  may  be  almost  entirely 
absorbed,  so  that  finally  there  only  remains  a  small,  hard,  white  disk.  The 
lens  l>ecome9  more  rapidly  opaque  in  the  young  than  in  elderly  persona.  I 
have  occasionally  met  with  cfLses  in  youthful  individuals,  in'which,  a  few 
days  after  the^  injury  to  the  lens,  the  latter  had  become  almost  completely 
cataractous.  The  swelling  of  the  lens  is  often  very  considerable,  so  that  its 
volume  is  much  increased  ;  the  iris  is  consequently  pushed  forward  and  the 
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aoienor  chamber  diraioished  in  size.  This  pressure  of  the  swollen  lens  upon 
the  iris  and  ciliary  body  produces  great  irritation,  and  may  give  rise  to 
severe  Irido-cyclitia.  The  dang^er  is  %^ery  great  when  a  foreign  body — e,  ^., 
a  pie<?e  of  gun-cap  or  a  chip  of  steel — is  lodged  in  the  lens,  or  having  passed 
through  it,  is  fixed  in  the  cleeper  tissues  of  the  eye,  as  it  ib  trequentlv  followed 
hy  a  mo6t  destructive  inflammation.  After  any  injury  to  the  lens,  the  history 
of  the  accident  should  be  inquired  into,  and  if  it  was  caused  by  a  chip  of 
eteeJ,  a  shot,  ctc.»  the  condition  of  the  eye  must  be  carefully  examined,  in 
order  that  we  may,  if  possible,  ascertain  wliether  the  foreign  body  be  still  in 
the  eye,  and  whereabouts  it  is  situated,  [It  is  well  known  that  small  foreign 
bodies  may  perforate  the  cap^^ule,  enter  the  lens,  and  become  embedded 
there  for  a  varying  time,  sometimes  without  causing  any  special  irritation. 
GeneraUy  their  presence  leads  to  clouding  of  the  entire  lens,  but  this  is  not 
always  so,  as  the  0T)acity  may  be  limited  to  the  immediate  vicinity  of  the 
foreign  particle.  The  capsule  may  close  completely  by  first  intention,  and 
the  cicatrix  becomes  scarcely  perceptible.  Ii,  however,  some  of  the  lena- 
nmtter  has  exuded  and  been  absorbed  by  the  aqueous,  the  wound  in  the  cap- 
sule unites  irregularly,  so  as  to  throw  the  capsule  into  small  folds.  The 
appearance  of  a  traumatic  cataract  is  that  of  the  soft,  cortical  cataract. 
For  a  consideration  of  the  subject,  see  paragraph  upon  the  removal  of  foreign 
bodiee  from  the  lena — also  **  Archives  of  Ophthalmology,"  vii,  Nos.  2,  3,  4  ; 
ix.  No.  L — B.]  After  an  injury  to  the  lens,  the  condition  of  the  eye  must 
be  anxiouslv  watched.  The  tension  of  the  eyeball,  the  state  of  the  sight 
&Dd  of  the  lield  of  vision  must  be  freq^uently  examined,  so  that  the  earliest 
symptoms  of  any  glaucomatous  complication  may  be  detected,  and,  if  possi- 
ble, cut  short.  The  danger  of  sympathetic  inflammation  must  likewise  be 
kept  in  mind.  A  traumatic  cataract  may  also  be  produced  through  a  sim- 
ple contusion  of  the  eye,  without  any  laceration  or  rupture  of  the  external 
coata  of  the  eye.  Thus  a  blow  upon  the  eye  or  over  the  head  from  the  fist, 
or  some  blunt  body  (a  piece  of  wood,  whip,  etc.),  may  give  rise  to  traumatic 
cataract.  Special  attention  was  called  hy  Mr.  Lawson  to  this  fact  some 
yejirs  ago,  who  recorded  several  instances  of  this  kind.*  In  such  cases,  how- 
ever»  the  capsule  is  generally  ruptured,  in  moat  instances,  as  was  pointed  out 
by  Von  Graefe,*  at  the  periphery  of  the  lens,  just  where  the  thick  anterior 
pasws  into  the  thin  posterior  capsule.  Sometimes,  however,  no  tear  in  the 
cspsnJe  C4in  be  detectml.  [Cases  of  runture  of  the  posterior  capsule  alone 
have  been  reported  by  Knapp  and  AuIj  (*' Archives  of  Ophthalraology/'  i. 
1),  and  an  isolated  rupture  of  the  anterior  capsule  from  contusion  has  been 
reported  by  Becker.     ("  Graefe  u.  Saemisch's  Hdb.,*'  p.  276.)— B.] 


8.— CAPSULAR  CATAUACT,  ETC. 

Capsular  cataract  presents  a  white,  somewhat  chalky  appearance,  and  is 
situated  in  the  area  ol  the  pupil.  Strictly  speaking,  this  term  is  inaccurate, 
for  it  would  appear  that  the  capsule  itsell  does  not  become  opaque,  for 
although  it  may  become  wrinkled  and  changed  in  thickness,  it  retains  its 
transparency,  as  has  been  shown  by  H,  Miiller"  and  Schweigger.*  Accord- 
ing to  Muller,  these  opacities  are  not  owing  to  any  changes  in  ihe  structure 

•  Vide  *^B.  L.  0.  H.  Kep.,"  iv.  179;  aUo  Mr.  LftWfion's  book,  "On  Wound?  and 
Injuries  of  the  Eye,"  p.  130. 

•  •♦  B<*rliGer  kliniische  Wochcnschrirt,"  1864,  10.  A  translation  of  this  Lectupe  upon 
"TraumAtic  Contract  "  will  be  found  in  the  **  Ophth.  Review,"  ii.  137. 

•  "A,  t  O.,*'  ii,  2,  68,  and  lii.  1,  56.  •  Ibid.  viii.  1,  227. 
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of  the  capsule  itself,  but  are  due  to  the  deposition  on  its  inner  surfac-e  of 
new  layers  of  a  substance  which  is  often  much  akin  in  ita  structure  to  that 
of  the  capsule,  but  va  in  other  cases  of  a  Sbrous  character.  Certain  hyaline 
changes  also  occur  in  the  capsules  of  old  persons,  which  are  chiefly  situated 
at  the  inner  surface  of  the  anterior  capsule.  If  these  transparent  hyaline 
deposits  should  undergo  here  and  there  chalky  degeneration,  they  become 
manifest  to  tlie  observer,  appearing  as  small  whitish  deposits  on  the  anterior 
surface  of  the  leus. 

8chweigger  iusiat«  strongly  on  the  fact  that  capsular  <^taract  only  occuib 
as  a  coniplicatioti  of  a  previous  cataractous  opacity  of  the  lens.  Thus,  when 
the  fluid  constituents  beeume  absorbed  in  a  retrograding  cataract,  the  harder 
portions  may  become  adherent  to  the  inner  portion  of  the  capsule,  and  thus 
produce  an  opftcity  at  the  inner  side  of  the  latter,  the  capsule  being  here  also 
somewhat  wrinkled  and  pc^rhaps  thinned.  This  opacity  is  chiefly  b^ttuate>d  in 
the  area  of  the  pupil,  and  is  of  a  whitish  or  whitish-brown  tint,  and  incrusted 
with  chalky  deposits  or  fragments  of  cholesterine  crystals,  and  its  situation 
close  behind  the  anterior  capsule  becomes  very  evident  with  the  oblique 
ilhimination.  The  intra-capsular  cells  are  generally  unchanged,  excepting 
they  have  become  destroyed  during  the  process  of  adhesion  between  the 
inner  surface  of  the  capsule  and  the  lens-subs^tauce.  The  diagnosis  of  this 
form  of  capsular  cataract  in  retrogrei^sive  lenticular  cataract  is  of  much 
practical  importance  in  performing  the  operation  of  extraclion,  for,  on 
account  of  the  toughness  and  adhesion  of  the  capsule  to  the  subjacent  lens- 
substance,  sufficient  lacerutitm  with  the  cystitome  will  be  very  difficult,  and 
a  displacement  of  the  lens  may  easily  occcur.  In  such  cases,  it  is  bett^jr, 
therefore,  instead  of  endeavoring  to  divide  the  capsule  with  the  pricker,  to 
seize  its  anterior  layer  with  a  pair  of  fine  iridectomy  forceps,  and  gently 
withdraw  it,  which  will  not  only  afford  a  sufficient  opening  for  the  ready 
exit  of  the  lens,  but  also  remove  the  opaque  thickened  capsule,  which  wotil^ 
have  subsequently  materially  interfered  with  the  sight.  Or  again,  in  such 
a  case  the  extraction  of  the  lens  in  its  capsule  may  be  indicated,  for  in  these 
retrogressive  cataracts  the  adhesion  between  the  capsule  and  the  zonula  of 
Zinn  is  generally  so  much  loosened  that  the  lens  escapes  very  readily  in  its 
capsule,  there  being  the  less  fear  of  a  rupture  of  the  latter  as  it  is  generally 
abnormally  tough  and  adherent  to  the  lens. 

^Becker  holds  that  capsular  cataract  may  be  primary  and  remain  so  for 
years  before  a  lenticular  cataract  makes  its  appearance.  This  is  pure 
phakitis,  and  consists  mainly  in  a  proliferation  of  cells  upon  the  inner  cells 
of  the  anterior  cajrisule.  It  is  not  limited  here,  however,  but  spreads  to  the 
equator,  and  even  to  the  posterior  capsule.  Not  only  is  there  proliferatioo 
of  the  intra-capsular  cells,  but  these  cells  become  opaque.  Such  a  mire 
phakitis  proves  that  the  eye  is  elsewhere  diseased,  and  explains  why  tneae 
eyes  are  more  prone  to  severe  reaction  after  operations.  That  capsular 
cataract  may  be  primary,  that  is,  independent  of  lenticular  cataract,  is 
certainly  true,  and  capable  of  clinical  demonstration. — B.] 

Capsular  cataract  is  found  most  frequently  in  those  opacities  of  the  lens 
which  are  complicated  with  irido-choroiditis,  and  here  great  proliferation  of 
the  intra-capsular  cells  occurs;  they  may  subsequently  undergo  fatty  de* 
generation,  and  finally  disappear  and  he  replaced  by  calcareous  deposits;  th» 
chalky  degeneration  of  the  lens  not  unfrequently  taking  its  start  from  the 
capsule  (fcCchweigger).*  As  capsular  cataract  occurs  most  frequently  in  the 
later  sta^  of  iriao-choroiditis,  the  history  of  the  case  and  the  general  cod- 
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Ition  of  the  eye,  as  well  as  the  Jegreo  uf  sight  and  the  extent  of  the  visual 
field,  must  be  carefully  examineil  before  liuy  uperatiou  Ls  undertaken,  in  order 
that  the  presence  of  any  deep^seattjil  lesions  {€.  5;.,  detachment  of  the  retina) 
may  not  be  overlooked, 

Antrrior  mtilral capsular  cataract  may  be  congenital,  but  is  more  fretjuently 
fbrineii  in  early  childhood,  in  consequence  of  a  perforating  ulcer  of  the  cornea. 
If  it  is  congenital,  and  there  are  no  traces  of  iritis  or  of  an  ulcer  of  the 
cornea,  it  is  probably  due  to  some  iutraHiterine  arrest  of  development.  But 
it  Is  generally  caused  by  an  ulcer  in  the  cornea,  and  occurs  in  this  way:  if 
an  ulcer,  which  is  situated  at  or  near  the  ceutre  of  the  cornea,  perforates  the 
latter,  the  aqueous  humor  escapes,  the  iris  and  lens  fall  forward,  and  come 
io  contact  with  the  cornea.  Plastic  lymph  h  effused  in  the  ulcer,  and  a  little 
ncwlule  of  this  i^  deposited  upon  the  centre  of  the  capsule.  As  the  pupil 
cootracts  on  the  escape  of  the  aqueous  humor,  only  tiie  central  portion  of 
tlM  capoule  remains  uncovered  by  the  iris,  and  thi??  is,  therefore,  the  place 
where  the  e-ataract  is  formed.  As  the  nutrition  of  the  lens  is  impaired  near 
the  deposit  of  lymph  from  the  disturbance  in  the  osmosis,  the  superficial 


Iftyers  of  the  cortical  substance  in  its  vicinity  become  somewhat  opaque,  the 
intra-cai)sular  cells  perhaps  also  undergoing  proliferation,  etc.  The  ulcera- 
tion of  the  cornea  heals,  and  on  the  aqueous  humor  becoming  again  retained, 


it  tears  through  the  adhesion  between  the  cornea  and  the  capsule,  the  iris 
and  lens  recede  to  their  former  position,  but  the  capsular  opacity  remains. 
Frequently  the  deposit  of  lymph  on  the  capsule  becomes  absorbed,  and  only 
tlie  opacity  on  the  inner  surface  of  the  capsule  and  the  contiguous  portion 
of  the  lens  remains  behind,  the  capsule,  though  changed  in  its  thickness, 
being  transparent.  Now,  if  the  cornea  subsequently  clears,  the  true  origin 
of  the  capsular  cataract  may  remain  unsuspected.  But  even  in  an  appar* 
ently  transparent  cornea  I  have  often,  with  the  oblique  illumiuatif>n,  been 
able  to  discover  a  trace  of  a  central  opacity,  showing  the  seat  of  a  former 
ulcer.  Even,  however,  if  the  cornea  should  in  after-years  be  quite  clear, 
this  would  not  be  a  proof  that  there  had  not  been  a  small  central  perforating 
ulcer,  for  we  constantly  find  extensive  and  deeply  situated  corneal  opacities 
clearing  away  perfectly  in  the  course  of  time.  Another  objection  which  is 
aometimes  urged  against  this  view  of  the  origin  of  central  anterior  capsular 
cataract  is,  that  there  could  have  been  no  perforation  if  no  anterior  synechia 
remains.  But  the  very  fact  of  the  formation  of  the  capsular  cataract  in 
thb  way.  precludes  the  existence  of  an  anterior  synechia  (at  least  in  the 
centre),  for  the  adhesion  between  the  anterior  surface  of  the  capsule  and  the 
cornea  must  be  90  slight  that  the  reaccumulation  of  the  aqueous  htnnur  is 
sufficient  to  tear  it  through;  which  could  not  occur  if  so  much  lymph  was 
effused  as  to  produce  an  anterior  synechia. 
Moreover,  in  very  rare  instances,  of  which  I  saw  [P'??  l^-* 

one  several  years  ago  at  Prof.  Vun  Arlt's  clinic 
to  ^^enna,  we  may  trace  a  very  delicate  thread 
of  lymph  from  the  anterior  capsule  to  the  pos- 
terior |x:>rtion  of  the  cornea.  When  the  central 
capsular  cataract  is  very  prominent,  and  ele*  After  Nettieshiii.) 

vated  above  the  surface  of  the  capsule,  it  is 

termed  "*  pyramidal  ccdantcV*  [Figs.  144  and  145];  but  even  in  sach  cas68 
TUUer  haa  found  it  covered  by  transparent  capsule. 

Very  superficial  wounds  of  the  lens  may  also  produce  anterior  capsular 
cataract,  if,  together  with  the  cataraetoua  changes  in  the  lens-substance,  the 
intra-capsular  cells  undergo  proliferation.    Mr.  Hu^lke*  thinks  that  it  is  pro- 
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duced  in  opLtbalmia  neonatorum  io  the  following  manner,  it  being  rvun 
bered  that  the  space  bet\s*een  the  cornea  and  the  lens  is  only  very  slight; 
"  In  ophthnlmia  neonatorum,  when  the  cornea  becomes  inflamei  and  swouen^ 
its  posterior  surface  may  actually  come  in  contact  with  the  front  of  the  lens, 
and  then  a  dot  of  lymph  poured  out  opon  the  latter  by  the  inflamed  cornea, 
or  even  the  mere  pressure  contact,  may  give  rise  to  opacity  by  preventing 
the  proper  nutritional  osmosig  through  the  capsule."  Mr.  Hutchinf^-on;'  on 
the  other  hand,  supposes  that  "the  mere  proximity  of  the  inrtammatorj 
action  on  the  surface  of  the  conjunctiva  and  cornea  suffices  to  disturb  the 
nutrition  of  the  lens-capsule,  and  to  produce  deposits."     It  is  difficult  to 

[Fig.  146. 


lified  aeotioD  of  a  pjnuoidai  ofttaraet.     The  parallel  tbadinf  ivprMUita  tbe  thickftfCf  ^ 
|]t«  (i|iftoit7,  th«  donble  (black  and  white)  outline  is  the  eapiule;  od  aaeb  side  are  the  curt 
lent  fibril,  manj  being  broken  up  mto  globule»  boDoath  tb«  opaortj .     Ljing  upon  tb«  puck- 
ered ca»pful«  over  the  opacity  is  a  little  iibroua  tissue,  tbe  rtitult  of  ir)ti«. — >Nettie$bip«] 

understand^  however,  why,  if  this  were  so,  the  disturbance  of  the  QUtritioDj 

and  the  deposit  should  ahvays  be  confined  to  a  small  portion  of  the  capsuh 
in  the  centre  of  the  pupil,  and  should  not  also  atfect  the  more  penpherul  parts.! 

Anterior  capsular  cataract  may  also  appear  after  iritis,  if  an  effusion  of 
lymph  has  taken  place  into  the  area  of  the  pupil,  and  the  posterior  synechia 
subsequently  yield  to  the  action  of  atropine,  etc.,  the  adhesions  and  "deposits 
of  lyraph  at  the  edge  of  the  pupil  may  gradually  disappear,  while  the  cen- 
tral nodule  of  exudation  in  its  area  remains,  and,  on  account  of  tbe  disturb-j 
anee  of  ihe  nutrition  of  the  lens  at  this  point,  may  give  rise  to  cataracioua 
changes  in  the  subjacent  lens-matter. 

Changes  in  the  posterior  portion  of  the  capsule  are  of  far  less  frequent 
occurrence  than  in  the  anterior.  The  opacities  which  are  met  with  at  the 
posterior  pole  of  the  lens  (hence  termed  posterior  polar  cataract)  are  gCDetr- 

[Fig.  146. 
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L  SecUoii  of  leiw;  2.  Opacitj  eeev  bjr  Lraofmia«<l  ligbl;  3.  OpMitJ, 
•o«a  bj  refleoted  ligbL — NetUeibip.] 


ally  due  to  changes  in  the  cataractous  portions  of  the  neighbonng  iwrtirml 
substance,  which  may  become  intimately  adherent  to  the  capaule^  or  hralmf* 
deposits  may  be  formed  upon  the  latter.  In  rarer  instancea,  m  aew  mwm- 
lion  of  cells  is  observed  on  the  inner  surlace  of  the  posterior  cmpcole.  bein^ 
due  to  a  proliferation  of  the  intra-capsular  cells  whicn  have  extended  tJieiii- 
selves  to  the  posterior  capsule  (Schweigger).'  But  the  posterior  polar  ofMci* 
tiee  may  be  situated  in  the  most  anteriur  portion  of  the  vltreouB  haioor  don 
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to  the  posterior  capsule,  being  due  to  iuflammatorv  or  nutritive  changes  in 
the  vitreous.  In  such  cases,  as  Stellwag*  points  out,  the  opacity  presents  a 
imooth  and  somewhat  glistening  aspect,  whereas  that  dependent  on  deposits 
on  the  inner  surface  of  the  capsule  is  generally  rough  and  granular,  pro- 
jecting perhaps  somewhat  into  the  lens-substance.  I  have  already  called 
attention  to  the  fact  that  these  opacities,  situated  at  or  near  the  central  por- 
tion of  the  posterior  capsule,  are  most  frequently  due  to  some  disturbance  in 
the  nutrition  of  the  lens  or  vitreous  humor,  dependent  upon  chronic  inflam- 
mations of  the  deeper  tunics  of  the  eyeball,  and  are  often  met  with  in  the 
later  stages  of  sclerotico-choroiditis  posterior,  retinitis  pigmentosa,  detach- 
ment of  the  retinia,  or  remain  afler  serous  choroiditis. 

In  very  rare  instances  the  opacity  at  the  posterior  pole  of  the  lens  may  be 
con^nital,  and  is  then  in  all  probability  due  to  the  imperfect  retrogression 
of  the  hyaloid  artery  (Ammon).' 

I  will  now  pass  on  to  the  different  operations  suitable  to  various  forms  of 
cataract,  commencing  with  the  flap  extraction ;  but  before  so  doing,  I  must 
touch  upon  certain  important  preliminary  considerations. 

It  is  generally  deemed  important  that  a  cataract,  especially  the  senile  form, 
should  be  mature  before  it  is  submitted  to  an  operation.  In  mature  cataract 
the  opacity  involves  the  whole  lens,  and  the  iris  throws  little  or  no  shadow 
upon  it.  The  sight  is  so  much  impaired  that  the  patient  is  unable  to  distin- 
guish the  largest  print,  or  to  count  fingers.  If  the  cataract  is  immature,  it 
will  not  come  out  en  masse,  but  the  transparent  portions  of  lens-substance 
are  stripped  off,  and  remain  adherent  to  the  capsule  or  the  ledge  of  the 
pupil.  They  swell  up  very  considerably,  and  may  produce  great  inflamma- 
tion or  a  dense  secondary  cataract.  These  observations  do  not  of  course 
apply  to  zonular  cataract,  which  may  never  become  mature.  The  question 
now  arises,  what  should  be  done  if  the  cataract  remains  immature  for  a  long 
time,  yet  is  so  advanced  as  greatly  to  impair  vision  ?  Can  we  hasten  its 
progress?  Undoubtedly,  but  we  run  some  risk'  in  so  doing — a  risk  which 
should  not,  I  think,  be  incurred  except  under  peculiar  circumstances.  If, 
for  instance,  a  person  who  is  entirely  dependent  upon  his  sight  for  his  means 
of  subsistence  is  affected  with  double  cataract,  whose  progress  is  extremely 
slow,  and  which,  though  very  immature,  is  sufficiently  dense  to  prevent  his 
following  his  customary  occupation,  it  may  be  advisable  to  hasten  the 
progress  of  the  cataract.  This  is  to  be  done  by  gently  pricking  the  lens 
with  a  fine  needle,  so  as  to  slightly  divide  the  capsule  and  the  lens-substance^ 
and  admit  a  little  aqueous  humor.  This  may  be  repeated  several  times,  care 
being  taken  not  to  divide  the  lens  too  freely  at  one  sitting,  lest  a  severe  iritis 
or  irido-choroiditis  be  set  up.  The  pupil  is  to  be  kept  widely  dilated  with 
atropine,  and  the  state  of  the  eye  narrowly  watched,  for  fear  of  any  severe 
inflammatory  symptoms  ensuing.  It  is  safer  still,  as  was  recommended  by 
Von  Graefe,  to  make  a  preliminary  iridectomy,  so  as  to  afford  more  room 
for  the  swelling  of  the  lens;  moreover,  the  existence  of  an  iridectomy 
would  prove  of  advantage  when  the  final  operation  of  removal  of  the  lens 
is  performed.  This  proceeding  is,  however,  accompanied  by  the  disadvan- 
tage that  it  necessitates  two  operations,  with  an  interval  of  some  weeks  be- 
tween them;  which  often  proves  of  much  inconvenience  and  anxiety  to 
patients  who  come  from  a  distance,  or  to  those  who  are  of  a  very  timid  and 
nervous  character.  Indeed,  not  many  patients  will  submit  to  such  repeated 
operations.   Since  the  introduction  of  Von  Graefe's  new  operation,  I  must 

>  " Augenheilkunde,"  3d  edition,  p.  163.  '  "A.  f.  O.,"  iv.  1,  69. 
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cODfess  that  I  have  paid  less  heed  to  the  necessity  of  waiting  with  the  (*fsH 
tion  until  the  cataract  is  quite  mature,  for  I  have  obtained  excellent  nsBOlH 
where  this  haa  not  heen  the  case;  indeed,  I  have  removed  with  perfect  succe™ 
lamellar  cataracLs  in  persona  above  the  age  of  twenty-five.  Aj  a  rule,  I  should! 
however,  ^re/<?r  U»  *>perate  on  a  cataract  which  is  quite  mature,  as  it  ntfnrds  m 
better  chance  of  conjplete  removal.  Again,  instead  of  hastening  the  firogre^ 
of  the  cataract,  the  len.4  may  be  removed  in  its  capsule,  which  obviates  thfl 
danger  of  unripe  portionss  being  left  behind.  Whilst  on  the  one  hand,  it  m 
daogeroua  to  onemte  too  early,  it  may  also  be  wrong  to  wait  too  long  af^efl 
the  cataract  115  fully  formed.  In  children  especially,  we  should  operate  earljl 
for  other wiiie  the  r^ight  and  the  sensibility  of  the  retina  may  permanently 
suffer,  and  oscillation  of  the  eyeball  (nystagmus)  may  also  be  produce^fl 
Later  in  life,  a  mature  cataract  may  exiat  for  many  ye^rs  without  the  sensfl 
bility  of  the  retina  being  afiectcd  by  this  passive  exclusion  from  the  act  am 
vifiion.  But  in  children  it  k  different;  in  them  the  passive  eupprehsion  ol 
the  retinal  inuige  produced  by  the  cataract,  appears  to  exert  a  siiniUir  in- 
lluence  upon  the  sensibility  of  the  retina,  as  tlie  active  suppression  wliich 
occurs  in  cai^es  of  squint,  and  wliich  often  rapidly  leads  to  great  amblyopii 
Again,  we  have  seen  that  when  a  mature  cataract  has  existed  for  8<->nje  linu 
it  may  undergo  certain  retrogressive  changes,  iU  fluid  constituents  may 
come  abi^orbcd,  fntly  or  c^iliareouH  mai?.fte8  may  be  collected  at  iti5  margin 
a<lhere  to  the  capsule,  and  reniaiu  behind  when  the  lens  is  removed,  givii 
rise  to  inflammatory  complications  and  secondary  cataract.  It  is  wi 
tlicrefore,  to  operate  before  such  secondary  changes  have  set  in. 

Should  we  operate  upon  the  one  eye  if  the  other  is  quite  free  from  cAtaractl 
I  think  it  h  advisable,  where  the  operation  is  almost  certain  of  suceeedini 
us,  fur  instance,  in  the  division  or  linear  extraction  of  cataract  of  youi 
irHlividuala;  for  the  operated  eye,  although  differing  greatly  in  ita  stale 
refraction  from  the  otner,  will  assist  somewhat  in  tlie  act  of  vision.  ~ 
t "visual  field  will  he  extended,  and  the  fear  of  amblyopia  will  be  removed, 
the  eye  may  bescjmrately  practised  with  suitable  convex  glasses*  Moreovi 
the  personal  appearance  will  he  improved. 

Should  both  eyes  be  operated  upon  at  the  same  time  in  causes  of  dotil 
cataract?  It  is  doubtless  safer  to  operate  only  on  one  eye  at  a  di 
Unfiuspected  peculiarities  in  the  constitution  or  the  temperament  mar  shov 
themselves  in  the  course  of  the  treatment,  a  prior  knowledge  of  whidi  ma] 
prove  of  great  value  in  the  treatment  of  the  other  eye,  and  lead  us,  perhaj 
to  seltH^t  a  different  mo4le  of  o[)emtioD,  On  the  other  hand,  it  has 
urged  that  it  is  very  rare  to  see  a  bad  result  (tf.  ^.,  suppuration  of  the  cornea] 
in  both  eves,  if  they  have  been  operated  upon  at  one  sitting.  In  this  poij 
we  must  Im5  much  guided  by  personal  circumstances.  It  may  be  very  incoi 
von  lent  for  tlie  patient  to  have  the  operations  divided,  and  the  treatmaoJ 
fthus  extended  over  a  long  period ;  or,  it  he  be  in  a  weak  and  nervous  ocoh 
dition,  it  may  be  unwise  to  submit  him  to  tlie  anxiety  of  two  operations.  JM 
one  cataract  is  mature  and  the  other  only  partially  formed,  but  yet  sufficieintM 
opaque  to  prevent  the  patient  from  following  his  customary  employ OMBt^jl 
may  be  necessary  to  operate  upon  the  former,  so  as  to  eiia(>le  him  apettS^ 
lo  reeume  his  avocations  whilst  the  other  is  advanciog  to  maturitv.  If  00 
itich  nece8?iiy  exist,  we  generallv  wait  till  both  cataracts  are  mature, 

It  La  of  little  ctmscquence  at  what  tiroeof  theyearexlractioo  is  perfdnuMi. 
Formerly,  it  wa^  tlhxight  advisable  to  operate  chiefly  in  tlie  spring  and  early 
sumna^r,  but  we  nov^  opurute  all  the  year  round,  excspt  doriiur  intemely  hSi 
or  cold  weather,  for  extremee  of  temperature  are  not  favorable  lor  tht  pn^Jgrev 
of  the  c^»e.     If  the  weather  is  hot  and  oppreasiTe^  the  patienli  beoocDe  rmrj 
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lmWMB«  irntJBle^nd  exhausted.  The  time  of  rlay  Is  niso  of  little  or  no 
'nWll€Ot,  although  I  myat'if  I>refer  the  morning,  for  wc  can  then  judge  by  the 
evening  whether  or  not  any  |)r»nuiry  inflammatory  reaction  is  likely  to  get 
LDt  anciif  so,  we  can  without  loss  of  time  endeavor  to  cheek  it, 

lietbre  an  operation  i^ilecided  upon,  the  general  health  nuist  be  examined, 
sad  if  ihiji*  be  at  all  impaired  we  must  endeavor  to  improve  it  as  much  m 
possible  prior  to  operating.  It  is  of  the  greatest  advantage  for  the  result  of 
the  operation  to  have  the  patient  in  perfect  health.  The  chief  fear  is,  that 
in  a  weak  and  decrepit  person  the  vitality  of  the  etjrnea  may  he  so  low  that 
ita  healing  piiwer  is  greatly  impaired,  or  that  it  may  even  slough  after  the 
operation.  A  symptom  of  some  importance,  ns  being  indicative  of  this  low 
Titality,  is  the  loss  of  elasticity  of  the  Bkin,  so  that  if  we  pinch  up  a  fold 
of  skin  on  the  back  of  the  hand,  it  does  not  tall  back  at  once,  but  remains 
wrinkled.  Severe  cough  or  chronic  bronchitis  etvntradndicate  tlap  extraction. 
If  dniiblc  cataract  occur*  in  youth  or  early  middle  age  (before  the  age  of 
forty-five),  and  if  its  formation  is  rapid,  we  must  examine  whether  the  patient 
is  suffering  from  diabetes,  for  this  la  a  not  unfrequent  cause  of  cataract.  The 
lena  becomes  affected  chiefly  in  the  hiter  stages  of  the  disease,  when  the  health 
18  much  broken.  The  cataract  is  generally  s«dl,  and  its  f«*rmation  rapid. 
In  old  persons  a  more  or  less  large  and  hard  nucleus  will  be  present,  nut 
diabetic  cataract  does  not  8ho\^  any  special  characteristics.  If  diabetes  is 
found  to  exiit,  special  care  musit  be  tiiken  to  examine  the  sight  and  the  field 
of  vision,  as  affections  of  the  retina  and  optic  nerve  not  untVeciuently  occur 
in  the  course  of  the  diseasCf  and  may  therefore  coexist  with  the  cataract  and 
render  the  prognosis  of  the  result  of  an  oj^eration  unfavorable. 

The  general  condition  of  the  eye  should  always  be  carefully  examined 
before  an  operation  for  cataract  is  deterniined  upun.  The  tension  of  the 
eyeball*  the  degree  of  sight,  and  the  state  of  the  field  of  vision  must  be 
a*cc*rtiiined,  so  that  the  presence  of  any  deep-seated  lesion  may  not  escape 
detectinn.  Otherwise,  we  might  fall  into  the  reprehensible  and  unjustifiable 
error  of  operating  upon  an  amaurotic  eye. 

5?hould  the  patient  be  su tiering  from  epiphora,  dependent  upon  some 
affection  of  the  lachrymal  apparatus,  or  from  inflammation  «»f  the  eyelids  or 
the  conjunctiva,  thi??  should,  if  posijible,  be  cured  prior  to  the  operation,  aa 
any  such  complication  not  only  enhances  the  difficulties  of  the  after-treatment, 

It  may  even  endanger  the  result  of  the  operation. 

"^he  method  to  be  pursued  in  examining  the  perception  of  light  and  the 
idition  of  the  field  of  vision,  in  a  person  affected  with  mature  cataract,  has 
been  already  explained  in  the  Introduction  (p.  41 ).  Such  a  person  should 
be  able  to  distinguish  a  low-burning  lamp  at  a  distance  of  ten  or  fourteen 
feet,  if  his  perception  of  light  is  go<id,  and  there  is  no  lesion  of  the  deeper 
tunica  of  the  eye.  If  thei-e  is  any  marked  deterioration  of  the  perception  of 
light,  or  of  the  field  of  vision,  the  hiwtory  of  the  case  must  be  carefully 
inquired  into,  in  onler  that  we  may  detect  the  presence  of  any  complication. 
If  the  upjjcr  or  lower  half  of  the  field  is  hjst,  we  must  suspect  detachment 
of  the  retina;  if  the  lateral  halves  are  wanting,  an  affection  of  the  optic 
nerves.  Cerebral  amauros<is  generally  causes  a  concentric  contraction  of  tho 
field,  or  the  latter  may  commence  at  the  temporal  side.  In  glaucoma,  the 
contniction  of  the  field  begins  almost  invariably  at  the  nasal  eiile.  If  such 
a  contraction  of  the  field  exist.%,  the  tension  of  the  eyeball  must  be  aiicertained, 
and  the  other  symptoms  of  glaucoma  searched  for.  If  glaucoma  attacks  an 
eye  affected  with  mature  senile  cataract,  the  glaucoma  must  first  l)e  cured 
by  an  iridectomy,  and  then  subsequently,  at  the  interval  of  several  months, 
the  cataract  should  be  removed.     But  this  must  not  be  done  until  all  symp- 
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toms  of  irritation  and  Increased  tension  have  subsided,  and  the  improvement 
in  the  nutrition  and  circulation  of  the  eye  has  been  firmly  reestablished. 
(^Vide  the  article  on  **Glauconm/') 

The  pupil  should  be  dilated  by  atropine  before  the  operation.  In  a  very 
presbyopic  eye,  with  an  exceedingly  shallow  anterior  chamber,  there  is 
always  some  danger,  even  to  an  expert  operator,  of  woundiug  the  iris  either 
before  the  counter-punclure  is  made,  or  whilst  the  flap  is  being  formed. 
Wide  dilatation  of  the  pupil  h  the  bes3t  safeguard  against  such  a  danger,  for 
the  iris  will  he  removed  out  of  the  way  of  the  puncture,  the  counter-puncture, 
and  the  line  of  incision.  When  the  aqueous  humor  flows  ofll*,  the  pupil  again 
contracts  eomewhat;  but  this  will  not  be  of  much  consequence,  as  the  deciion 
should  by  this  time  be  nearly  completed.  The  degree  of  rapidity  with  which 
the  pupil  dilates  under  the  intluence  of  atropine  also  atibrds  us  a  hint  as  ta 
the  probability  of  iritis.  Von  Graefe  has  called  attention  to  the  fact  that, 
if  the  iris  is  easily  and  quickly  affected  by  atropine,  there  is  leas  teodencj 
to  i^ubsequent  iritis  thnn  if  its  action  is  tardy  and  imperfect. 

The  pd-tient  should  be  operated  upon  in  the  recumbent  position,  being 
placed  (hither  on  a  couch  or  in  his  bed.  In  the  hospital  I  prefer  operating  in 
the  ward,  as  there  is  consiLlerable  risk  of  the  dreissing  being  disturbed  in  the 
removal  of  the  patient  from   the  operating  theatre.     The  light  should »  if 

Eoesible,  come  from  the  side,  for  this  dazzles  the  patient  leas,  and  causes  much 
388  reflection  upon  the  cornea  than  when  it  conies  from  the  foot  of  the  bed 
or  from  a  skylight.  The  latter,  iudeefl,  is  the  worst  light  of  all  for  eye 
operations,  more  especially  those  of  a  very  delicate  nature. 

The  p(jsition  which  the  operator  is  to  assume  with  regard  to  the  patieot 
will  depend  upon  which  eye  is  to  be  operated  on.  and  upon  the  fact  whether 
the  surgeon  is  ambidextrous  or  not.  8ome  think  it  a  m'ne  qud  non  that  an 
oculist  shouhl  be  able  tt>  use  both  hands  equally  well ;  but  this  i.*5  not  the 
case.  By  changing  his  positiou,  he  may  always  operate  with  the  right  hand 
upon  either  eye,  either  by  the  upper  or  lower  section.  Yet  I  strongly  advise 
every  surgeou  to  practise  opcratiog  with  the  left  hand,  for  he  will  constantly 
find  it  a  great  advantage  to  he  able  to  use  it  'veil.  For  instance,  in  pertbrm- 
ing  iridectomy,  it  is  very  desirable  that  he  should  be  able  to  grasp  the  iris 
with  the  forceps  held  in  ihe  lell  hand,  and  snip  it  off  with  the  scissors  in  the 
right,  or  vice  verad.  Still,  if  he  finds,  after  much  practice  on  the  dead  sub- 
ject, that  he  cannot  operate  for  extraction  nearly  so  well  with  the  left  hand 
as  with  the  right,  he  should  not  endanger  the  result  of  the  operation  by 
using  the  lefl  hand.  If  the  left  eye  is  to Ibe  operated  on  (either  by  the  upper 
or  lowersection),  the  surgeon,  if  lie  is  not  ambidextrous,  is  to  seat  himself  on 
the  couch  in  front  of  the  patient,  and  on  his  left  side.  If  he  operates  with 
his  lefl  hand,  he  will  stand  behind  the  patient.  The  latter  position  is  also 
to  be  assumed  when  the  right  eye  is  to  be  operated  on. 

[Since  the  general  introduction  of  Lister's  antiseptic  method  of  operation 
and  treatment  into  general  surgery,  attempts  have  been  made  to  iutro<luce 
this  method  or  some  modification  of  it  into  the  field  of  ophthalmic  surgery. 
Various  operators  have  practised  antiseptic  operating  for  cataract,  and  some 
have  convinced  themselves  that  the  results  thus  obtained  were  more  favorable 
than  by  the  old  method.  Still  the  method  has  not  met  with  general  adoption, 
owing  to  some  points  of  difficulty.  The  incautious  sponging  with  solutions 
of  carbolic  acid  cannot  be  allowed  on  such  a  delicate  organ  as  the  eye,  A 
complete  closure  of  the  wound  against  all  contact  with  atmospheric  air  is 
not  possible,  owing  to  the  connection  between  the  conjunctival  sac  and  the 
nasal  duct.  The  application  of  a  constant  spray  of  carbtdic  acid  during  the 
operation  is  very  irritating  to  the  eye,  and  also  tends  to  dull  the  edge  of  the 
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The  uae  of  boracic  acid  solutions,  in  place  of  either  carbolic  or 
salicylic  acids,  m  less  open  to  these  objectious ;  and  the  dipping  of  the  in- 
struments into  absolute  alcohol  previous  to  operating  is,  perhaps,  to  be 
re4eommended.  Von  Gniefe,  of  Halle,  has  practised  the  antiseptic  method 
extenaively,  and  gives  the  following  directions  in  operating  for  cataract: 
The  day  before  the  operation  he  usei*  a  one  per  cent  solution  of  atropine  in 
the  eye,  and  shortly  before  the  operation  he  washes  the  conjunctival  sac 
carefully  with  a  two  per  cent  solution  of  carbolic  acid,  as  well  as  the  ex- 
taroal  surfece  of  the  lids  and  surrounding  orbital  region.  The  eye  is  then 
closed,  and  kept  covered  till  the  commencement  of  the  operation  with  a 
sponge  soaked  in  the  same  solution.  The  inatrnnients  are  then  dipped  in 
aiMolute  alcohol,  and  carefully  wiped  with  a  clean  soft  cloth.  The  sponges 
used  during  the  operation  are  all  rnoi.stened  with  the  same  solution.  The 
apray  in  ordinary  use  is  not  employed  at  alL  After  the  operation  is  com- 
pleted, and  all  coagula  are  removed,  the  eye  is  again  carefully  wsisslied  with 
the  carbolized  sponge,  and  atropine  is  instilled.  As  soon  as  the  sponge  is 
removed  from  the  closed  lids,  the  whole  region  is  covered  with  a  piece  of 
boracic  lint,  freshly  soaked  in  a  four  per  cent,  solution  of  boracic  acid.  This 
is  covered  by  a  piece  of  waxed  cloth  soaked  in  the  same  solution.  The 
hollow  is  then  filled  up  with  picked  lint,  over  which,  as  well  as  the  other  eye, 
a  flannel  bandage  i^  carefully  rolled.  This  bandage  is  changed  every  day 
for  three  days,  and  replaced  in  the  same  careful  manner  by  a  similar  dress- 
ing. Von  Graefe  thinks  that  by  this  method  his  perceula||e  of  loss  has  been 
leas,  and  the  general  results  have  been  better.  In  the  United  States,  the 
aodseptic  method  in  ophthalmic  surgery  has  not  iVnnid  as  yet  many  adherenta, 
probanly  because  the  additional  trouble  and  care  have  not  been  answered  by 
the  expected  improvement  in  results. — B.] 


4.— PLAP  EXTRACTION. 


[Tn  this  operation  the  entire  section  is  within  the  limits  of  the  cornea. — B.] 
The  section  may  be  made  either  upwards  or  downwards,  as  the  advantages 
are  pretty  evenly  balanced.  The  downward  section  i?<,  however,  the  easier 
of  the  two.  There  is  often,  moreover,  an  uncontrollable  tendency  for  the 
eye  to  roll  upwanls  beneath  the  lid,  which  materially  enhances  the  difficulties 
of  the  operation,  and  may  greatly  embarrass  the  operator,  especially  during 
the  laceration  of  the  capsule  and  the  exit  of  the  lens.    The  chief  advantages 

[Fig.  147.] 


-^■PS^mmf.ji^i^ 


of  each  mode  of  operating  may  be  briefly  stated  to  be  as  follows :  In  favor 
of  the  upper  section  [Fig.  147],  it  may  be  urged  that  the  broad  smooth  .sur- 
face of  the  inside  of  the  upper  lid  will  lie  in  contact  with  the  section  and 
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support  it,  and  thus  fkcilitflte  the  union  ;  whereas  the  edge  of  th©  lower 
may  rub  ttgainst  the  lips  of  the  incision,  or  even  get  between  them,  «>ei  op 
cmnsiderable  irritJitit^Dt  and  prevent  union  by  first  intention.  Again,  if 
in  the  upper  section  the  wound  does  not  unite  by  first  intention,  either  from 
the  occurrence  of  prolapse  of  the  iris,  or  suppuration  of  the  edge  of  incision, 
the  cicatrix  thus  produced  will  be  bidden  by  the  upper  lid.  But  to  this  it 
may  be  objected,  that  if  the  prolapse  has  prorhiced  much  distortion  of  the 
pupil,  the  latter  may  be  so  much  covered  by  the  upper  lid  as  greatly  lo  im- 
pair the  virion;  so  that  it  will  be  necessary  to  make  an  artificial  pupil  in 
another  direction.     The  advantages  ofiered  by  the  lower  section  [Fig.  1   "" 

[Fig.  148.] 


are,  that  it  is  more  easy  of  performance ;  as  are  also  the  divi8ii>D  of  I 
Cttj>sule,  the  exit  uf  the  cataract,  and  the  removal  of  the  remains  of  eorticiil 
Bubstauce.  The  cornea  is*,  moreover,  lese  liable  to  be  bruiseil,  and  should 
9up[)uration  of  the  cornea  occur,  it  is  more  likely  to  limit  itself  than  in  the 
upper  section.  Bearing  these  points  in  raind»  I  ehould  advise  the  beginaer 
at  first  to  perform  the  lower  section,  until  he  has  acquired  sufficient  dexterity 
and  experience  in  operating  to  give  each  method  a  fair  trial. 

The  mstrnments  required  for  flap  extraction  are:  1.  An  extraction  knife* 
2.  A  pair  of  forceps  for  fixing  the  eyebalb  8,  A  pricker,  or  Von  Giiiefe't 
cystitome,  tor  dividing  the  capsule,  4.  A  curette,  which,  for  coDV^nienee 
8U(e,  \B  fixed  to  the  other  end  of  the  pricker.  5.  A  blunt-poiDted  ^tocmdtuej 
knife,    6.  A  bhiot^pointed  pair  of  scissors. 

Various  forms  of  extraction  knives  are  recommended  by  dif&rent  opera- 
Cora.    I  myself  prefer  Sichers  knife  (Fig.  149).    It  is  rather  long  and  oarroir, 

Fig.  U^, 


and  increases  regularly,  but  not  too  abruptly,  from  point  to  heel^  so  thai  iha 
flap  is  formed  by  ^ini   '  *  'ng  the  blade  on  through  the  anterior  cluunber 

tinti)  the  H^rtion  is  i.     Its  wedge  shape  fills  up  the  gap,  and  |ire- 

vti  '  in  re  t^capti  of  the  aqueous  humor.    The  handle  is  to  be 

Itg]  \(x>n  the  thumb,  fore  and  middle  fiogersi,  the  thamb  beinc 

alir  1«  at  the  joint.    The  elbow  ronsl  be  kepi  dote  Co  tlM 

Mr  :idy,  so  that  all  movements  are  ma^  fhtm  tbe  iii|pnt 

ajHl  band* 

I  will  now  prooeed  to  a  description  of  the  oneratioa,  and  I  aball  tlii 
OQt  fuppo^  that  the  right  eye  is  to  be  opemtea  upon  hf  iba  opper 


somewtiat  at  length  mio  tbe  description 
rating,  the  accklenta  which  may  *K'cur,  and  thw  principles  which  should 
guide  us  hi  the  afleMreatmcntt  because  most  of  these  questions  arc  of  impor- 
tance in  every  mode  of  operating  for  the  extraction  of  cataract ;  hence  it  is 
ebe^jlutely  necessary  that  the  surgeon  should  he  acr|uainted  with  thera»  even 
though  he  may  entirely  abandon  the  common  flap  extraction  for  Von 

iVi  new  operation. 
The  operator  should  stand  or  sit  behind  the  patient,  who  is  to  be  placed 
the  recumbent  position.  If  he  is  about  to  operate  without  fixation,  he 
ill  hold  the  upper  eyelid  with  the  forefinger  of  his  left  hand,  drawing  it 
wards  and  away  from  the  eye.  The  tip  of  the  second  finger  is  to  be 
aced  gently  against  the  sclerotic  on  the  nasal  side  of  the  cornea,  so  as  to 
vent  the  eye  from  rolling  too  far  inwards.  An  assistant  is  to  draw  the 
wer  eyelid  down  without  everting  it.  Many  of  our  best  operators  do  not 
ploy  fixation,  and  generally  make  admirable  sections;  but  yet  cases  will 
r  in  which  even  the  most  skilled  operator  does  not  make  the  counter- 
ncture  just  at  the  desired  point.  The  chief  difficulty  in  operating  without 
ation  is,  that  the  eye  may  roll  swiflly  inwards  directly  the  puncture  is 
ade,  or  even  before,  so  that  the  comeH  becomes  almost  hidden  in  the  inner 
nthus,  and  the  knife  has  to  traverse  the  anterior  chamber  and  to  make  the 
uuter-puneture,  without  the  operator  being  able  to  see  its  course.  This 
ill  prove  extremely  embarrassing  to  the  beginner,  and  may  even  unnerve 
lor  the  remainder  of  the  openition.  I  should,  therefore,  strongly  recoro- 
bim  to  ^x  the  eyeball,  aa  this  greatly  facilitates  the  first  part  of  the 
tion,  and  as  there  is  not  the  slightest  objection  to  his  doing  so.  It  has 
en  objected  that  the  fixation  of^en  produces  pain  and  much  irritation,  but 
will  hardly  occur,  if  it  be  gently  and  carefully  done.  Moreover,  so 
ive  an  eye  would  prove  most  difficult  to  operate  upon  without  fixation, 
erwards,  when  the  operator  has  gained  more  confidence  and  dexterity,  be 
ay  do  without  it,  if  he  chooses.  Various  instruments  have  been  devised 
r  this  purpose,  but  the  common  fixation-furceps  are  the  best.  Their  use  in 
lis  liperatiou  has  hojg  been  advocated  by  Von  Graefe,  and  more  lately  by 
T.  \  rauce.  As  st>on  m  the  counter-puncture  is  made,  tliey  are  to  be 
emoved,  for  the  eye  is  then  completely  under  our  control.  The  operator 
ould  rather  ^x  the  eye  himself  than  entrust  this  to  an  assistant,  for  it  is 
ipoesible  that  their  hands  can  work  together  with  such  unanimity  as  if 
nth  hands  are  guided  by  the  same  volition.  If  fixation  be  employed,  an 
isistant  must  hold  the  lids.  If  the  right  eye  is  to  be  operated  on,  he  should 
nd  on  the  left  side  of  the  patient,  and  place  the  tips  of  the  fore  and  second 
ngers  of  his  right  hand  upon  the  edge  of  the  upper  lid  (without  touching 
10  lashes),  and  draw  it  gently  upwards  aud  a  little  inwards,  away  from  the 

Kcbull.     If  the  lids  are  at  all  moist,  a  piece  of  linen  may  be  folded  round 
e  fingers,  80  as  to  prevent  their  slipping.     The  lower  lid  is  to  be  held  with 
ac  forefinger  of  his  lefl  hand.     But  if  the  assistant  is  not  dexterous  and 
rufitworthy,  and  the  surgeon  cannot  operate  well  without  fixation,  the  spring 
culum  may  be  employed  to  kee[)  the  lids  apart,  but  I  am  rather  afraid  of 
as  it  ia  apt  to  irritate  the  eye,  and  to  press  upon  the  eyeball. 
The  operation  is  divided  into  three  j>eriods — ^Ist.  The  formation  of  the 
ftp;  2.  The  laceration  of  the  capsule;  o.  The  removal  of  the  lens. 

r'irifi  Period, — Let  us  again  assume  that  the  right  eye  is  to  be  operated 
pon  by  the  upper  section,  and  that  the  operator  will  fix  the  eye.  Holding 
le  forceps  in  his  left  hand,  he  seizes  a  fold  of  conjunctiva  and  subconjunc- 
Vttl  tissue  near  the  lower  edge  of  the  cornea  (as  in  Fig.  150,  after  France), 
r,  as  I  prefer  it,  rather  more  to  the  nasal  side,  and  draws  the  eyeball  gently 
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down,  BO  as  to  bring  the  cornea  well  into  view.  Then,  holding  the  knife 
lightly  in  his  right  hand,  and  steadying  the  latter  by  placing  his  ring  or 
little  finger  against  the  temple,  he  enters  the  point  at  the  outer  side  of  the 
cornea  about  a  quarter  of  a  line  from  its  edge,  and  just  at  its  transverse 
diameter,  and  then  carries  the  blade  steadily  and  rather  slowly  across  the 
anterior  chamber  to  the  point  of  counter-puncture,  keeping  it  quite  parallel 
to  the  iris.     Special  care  must  be  taken  not  to  rotate  it  or  to  press  upon  its 

Fig.  150. 


edge,  but  rather  to  press  upon  the  back  of  the  blade,  as  if,  in  fact,  he  were 
wishing  to  cut  with  this.  If  thb  be  done,  the  blade  will  be  pushed  steadily 
on  and  fill  up  the  gap,  thus  preventing  the  premature  escape  of  the  aqueous 
humor.  I  find  this  pressing  upon  the  back  of  the  blade  one  of  the  most 
difficult  things  for  the  young  operator  to  acquire.  The  eye  of  the  operator 
is  not  to  be  kept  fixed  upon  the  point  of  the  knife,  but  upon  the  point  where 
he  wbhes  to  make  the  counter-puncture,  for  this  will  insure  the  knife  being 
brought  out  at  the  desired  spot,  which  should  lie  slightly  in  the  upper  half 
of  the  cornea,  about  a  quarter  of  a  line  from  its  edge.  As  soon  as  the 
ooQQter^puQcture  is  made,  the  forceps  are  to  be  removed  and  the  handle  of 
the  knife  turned  back  towards  the  temple,  the  blade  being  pushed  steadily 
OQ  until  the  section  is  all  but  finished.  When  only  a  small  bridge  of  cornea 
remains  undivided,  the  section  is  to  be  slowly  completed  by  turning  the  edge 
of  tbe  knife  a  little  forwards,  and,  instead  of  carrying  it  straight  on,  drawing 
il  back  teom  heel  to  point  until  the  section  is  finished.  Von  Graefe  insists 
tqjieeially  upon  the  advantage  of  doing  this,  for  as  the  narrowest  part  of  the 
bMe  thus  issues  last  from  the  incision,  the  flap  will  be  less  elevated  than  by 
Am  Kroad  part;  moreover,  the  altered  position  and  direction  of  the  knife 
Banse  a  relaxation  in  the  tension  of  the  muscles  of  the  eye,  and  thus  diminbh 
itwdnipg.  When  the  incision  is  completeii,  the  upper  lid  is  to  be  gently  and 
earefiilly  dropned,  so  that  it  may  not  catch  in  between  the  lips  of  the  wound 
and  evert  the  flap.  The  patient  having  been  calmed  by  a  few  words  of  en- 
«Niragenient>  w«  pass  on  to  the 
Jbeaml  Ariod,  the  Opening  of  ih^  O^vm/a — This  may  be  done  either  with 
M  pricker  i  Fig.  1»>1.  which  ropn?sonts  this  instrument,  t^j^iher  with  the 
aielle,  which  is  placed  at  the  other  ejid  of  the  handle),  or  with  Von  Graefe's 
Cjatitoinc  The  uatient  is  dirvottnl  to  look  well  down  to  his  feet,  and  the 
lid  being  shghlly  lit\cti.  the  pricker  i<  introduceii  with  its  blunt  angle 
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downwards.  When  arrived  at  the  inner  side  of  the  pupil,  it  is  slightly 
rotated,  so  as  to  turn  its  point  against  the  capsule,  which  is  to  be  divided 
acroBB  as  far  as  the  outer  edge  of  the  pupil  by  one  or  more  incisions.     The 

Fig.  161.  Fig.  162. 


V 


point  is  then  turned  downwards,  and  the  instrument  carefully 
removed,  so  as  not  to  entangle  it  in  the  iris  or  cornea.  For 
£ap  extraction,  I  prefer  Von  Graefe's  cystitome  (Fig.  152 — 
1>e8ide  it  is  an  enlarged  view),  as  it  makes  a  freer  opening, 
and  as  we  need  not  change  its  horizontal  position  in  lacerating 
the  capsule ;  whereas  the  handle  of  the  pricker  requires  to  be 
a  little  elevated,  which  causes  more  or  less  gaping  of  the  section. 
Care  must  be  taken  not  to  press  the  point  of  the  pricker  or 
cystitome  against  the  lens  in  dividing  the  capsule,  otherwise 
we  may  cause  a  displacement  of  the  lens  into  the  vitreous 
humor. 

Third  Period,  Removal  of  the  Lena, — The  patient  being  again 
directed  to  look  downwards,  the  point  of  the  forefinger,  or  the 
end  of  the  curette,  is  to  be  placed  against  the  lower  lid,  and 
eentle,  but  steady,  pressure  made  upon  the  globe  [Fig.  153]. 
The  point  of  the  other  forefinger  may  be  placed  on  the  upper 
portion  of  the  eyeball,  so  as  to  regulate  and  alternate  the 
pressure  to  a  nicety.  The  pressure  on  the  lower  lid  should  be 
at  first  backward,  in  order  that  the  upper  edge  of  the  lens  may 
be  tilted  slightly  forward  against  the  upper  portion  of  the 
papil,  which  gradually  dilates  and  permits  the  presentation  of 
the  lens.  The  pressure  is  then  directed  a  little  more  upwards 
and  backwards,  so  that  the  lens  advances  through  the  pupil 
iDto  the  anterior  chamber,  and  makes  its  exit  through  the  in- 
cision. If  it  halts  a  little  in  its  course  through  the  section,  it 
may  be  extracted  with  the  curette.  The  pressure  throughout 
should  be  steady,  but  very  gentle,  in  order  that  the  lens  may 
not  be  violently  jerked  out,  which  is  generally  accompanied 
by  rupture  of  the  hyaloid  membrane  and  an  escape  of  vitreous 
humor.  When  the  lens  has  been  removed,  we  should  examine 
its  outline  to  see  whether  this  is  perfect,  or  whether  it  is  ir- 
regular or  notched,  as  the  latter  shows  at  once  that  portions  of  the  cortical 
suMtance  have  remained  behind.  If  the  cataract  is  not  quite  mature,  frag- 
ments of  cortex  are  apt  to  remain  in  the  capsule,  or  are  stripped  off  during 
the  passage  of  the  lens  through  the  pupil  or  the  corneal  incision,  to  either  of 
which  they  may  cling.  These  portions  should,  if  possible,  be  removed,  as 
they  are  apt  to  set  up  iritis  or  to  give  rise  to  secondary  cataract.  The  lids 
are,  therefore,  to  be  closed  and  lightly  rubbed  in  a  circular  direction,  so  that 
any  little  flakes  remaining  behind  the  iris  may  be  brought  into  the  area  of 
die  pupil,  whence  they  are  to  be  gently  removea  with  the  curette,  as  likewise 
any  portions  adhering  to  the  lips  of  the  wound.  The  vision  of  the  patient 
may  also  be  tested  by  trying  if  he  can  count  fingers,  and  if  it  is  not  as  ^ood 
88  might  be  expected,  we  may  examine  again  as  to  whether  remnants  of  lens- 
Bubstfuice  still  linger  behind. 
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We  tnusL  now  briefly  consider  what  course  is  to  be  pursued  if  any  untoward 

circumstances  arise  duriog  the  differt^nt  steps  of  the  operation. 

Uoder  the  following  rircuiuBtance^,  it  is  advisable  to  withdraw  the  kntfe  at 
once,  and  t^j  postpone  the  operation  uutil  the  wound  is  united :  1.  If  the 
puncture  is  too  near  tht*  edge  of  the  cornea,  or  in  the  sclerotic.  2.  If  it  is 
too  far  in  the  cornea,  so  that  the  tlap  would  be  too  small.  3.  If  the  aqueous 
humor  spirts  out  when  the  point  of  the  knife  has  only  just  enteretl  the 

[Pig.  163.] 


terior  chamber,  for  the  iris  will  then  fall  forward  upon  the  knife,  which 
would  become  entangled  in  it,  so  that  it  would  be  impossible  to  finish  the 
section  without  lacerating  the  iris  considerably.  4,  If  the  point  of  the  knife 
is  so  blunt  that  it  will  not  readily  make  the  counter-puncture. 


Fig.  164. 


Fig.  165* 


Should  the  aqueous  humor  escape  directly  the  counter-puncture  has  been 
made,  the  section  oiay  yet  be  finished  without  wounding  the  iris,  by  placing 
the  point  of  the  fore  or  middle  finger  ot' the  other  hand  upon  the  edge  of  the 
blade»  and  pushing  the  iris  off  from  it  as  the  section  is  being  slowly  com- 
pleted. If,  however,  it  is  impossible  to  avoid  wounding  the  iris,  it  is  better 
to  cut  buldly  through  it,  as  this  i&  far  less  apt  to  excite  iritis  than  if  the 
knife  becomes  entangled  in  it.     If  the  counter-puncture  is  too  close  to  the 
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[Fig,  1&6.] 


the   knife  must  be  slightly  drawn   back,  and    another    counter- 
funr-ture  made,  or  the  size  uf  the  section  he  diminished  by  turning  the  edge 
of  the  blade  slightly  forwards  in  finishing  the  flap.     Thii*  t^hould  also  be 
one  when  the  counter-puncture  is  too  low.     If  it  be  too  high,  the  flap  will 
Uk)  small,  and  this   rnuy  be  remedied  (1 )  by  making  another  eouuter- 
cture  a  little  lower  down,  r2)  by  turning  the  edjLfe  of  the  blade  back  in 
Qtllng  out.  or  (r>)  by  enlarging  the  section  downwards  with  a  seccmdaiy 
ile  or  a  pair  of  blunt-pointed  scissors.     The  last  proceeding  is  to  be  pr©- 
rred  if  the  counter-puncture  is  much  too  high.     If  we  purpose  doing  this, 
le  section  is  to  be  continued   until  only  a  little  bridge  of  cornea  is  left 
Ludin^  (Fig.  154,  a).     The  knite  is  then  to  be  withdrawn,  and  the  section 
larged   by  dividing  the  cornea  to  the  required  extent  at  the  counter- 
uocture  with  the  probe-pointed  secondary  knife  (Fig.  155), 
or  v^itli  blunt-pointed  scissor.^.     The  advantage  of  leaving  the 
little  bridge  standing  is.  that  it  will  keep  the  cornea  tense,  and 
prevent  its  yielding  iK^fore  the  knife  or  scissors.     The  bridge 
is  then  to  be  divided,  or,  before  so  doing,  the  capsule  may  be 
opened.     The  size  of  the  flap  should  always  be  noted  before 
the  section  is  completed,  so  that  we  may  enlarge  it  in  the 
mbove  manner  if  necessary.      If  the  section  is  too  small  to  per- 
mit the  ready  exit  of  the  lens,  there  is  much  danger  of  rupture 
of  the  hyaloid  membrane  and  escape  of  vitreous  humor »  and 
of  bruising  the  iris  and  cornea.     It  is  also  a<lvisnble  to  leave 
the  bridge  standing  if  the  patient  is  very  unruly,  and  strains 
greatly  as  we  are  making  the  section.     A  few  moments'  rest 
will  gcDerally  suffice  to  restore  his  quietude,  and   then   the 
bridge  may  be  divided. 

If  the  lens  does  not,  at  the  third  period,  readily  present  it- 
aelf  in  the  pupil,  we  must  on  no  account  attempt  to  force  this 
by  pressing  strongly  on  the  eye;  but  we  must  lacerate  the 
capsule  again,  and  more  freely  than  beiore.  If  the  capsule  be 
io  tough  as  not  to  be  readily  torn  with  the  cystitome,  it  some- 
limes  comee  awav  with  the  lens,  or  it  may  be  dividefl  with  the 
point  of  the  knile,  or  be  afterwards  renmved  with  a  hook  or  a 
pair  of  iris  forceps. 

If  a  little  vitreous  humor  escapes  with  the  lens,  it  is  byt  of 
slight  eunsequence  as  far  a*  the  immediate  result  of  the  opera- 
tion \&  concerned.  Some  operators  snip  off  the  protruding 
portion  of  vitreoufl  close  to  the  incision ^  but  I  think  it  best  not 
to  do  so,  as  it  is  simply  followed  by  a  freah  oozing  out  of  vit- 
reous; I  therefore  close  the  eye  at  once,  and  apply  a  firm 
compress  bandage  over  it.  But  it  is  very  ditierent  it  it  escapes 
before  the  lens,  for  then  it  will  push  the  latter  aside,  so  that  it 
tnay  even  fall  to  the  bottom  of  the  vitreous  humor.  If  this 
accident  should  occur,  a  hook  [Fig.  156]  or  scoop  should  be 
passed  behind  the  lens,  and  the  latter  gently  "  fished  out."  It 
should  l>e  extracted  at  all  hazards,  for  if  it  remains  behind  it 
is  but  too  likely  to  set  up  a  most  destructive  and  painful  pan- 
ojjbthaimitis.  Many  operators  do  not  consider  it  M'  mnrh 
consequence,  if  even  a  considerable  amount  of  vitr 
in  an  operation  of  extraction  of  cataract.  But  th 
doubt  that  it  is  always  a  source  of  great  danger  to  the  future 
«af€>ty  of  the  eye,  for  it  not  only  frequently  induces  an  insidious  form  of 
irido-choroiditis,  or  inflammatory  or  suppurative  changes  in  the  vitreous, 
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but  it  IS  also,  according  to  Iwanoff/  generally  followed  by  detachtDent  of 
vitreous,  which  may  lead  to  detach meot  of  the  retina.  This  is  likewifie 
proved  by  the  interesting  and  important  experiments  of  Goavea*  on  the  eyes 
of  animals. 

After  the  exit  of  the  lens,  the  corneal  flap  sometimes  becomes  wrinkled 
and  coUapsed,  so  that  it  falls  away  from  the  line  of  incision.  This  wrinkling 
is  due  either  to  increase  of  the  iutra-ocular  tension,  or  to  a  diminution  in  the 
elasticity  of  the  cornea.  Von  Graefe  lays  great  stress  upon  the  iroportanoe 
of  this  symptom,  considering  it  unfavorable  if  the  collapse  be  at  all  consider- 
able, for  he  has  found  that  suppuration  of  the  cornea  ollen  occurs  in  such 
cases.  If  we  therefore  find,  in  a  c^ise  of  double  cataract  which  is  to  be 
operated  on  at  one  sitting,  that  the  cornea  of  the  first  eye  becomes  much 
wrinkled  after  extraction,  it  will  be  wise  to  submit  the  other  eye  to  a  dif- 
ferent mode  of  operation.  In  such  cases,  also,  great  care  must  be  taken 
that  the  flap  is  not  turned  back  when  the  upper  lid  is  let  down.  If  the  iris 
protrudes  between  the  lips  of  the  wound  after  removal  of  the  lens,  or  if  the 
pupil  is  distorted,  the  lids  should  be  closed  and  lightly  rubbed  in  a  circular 
direction,  bo  as  to  replace  tlie  iris,  and  restore  the  regularity  of  the  pupil. 
If  the  prolapse  still  persists,  it  may  be  gently  replaced  with  the  curette.  But 
if  all  our  cttbrts  prove  unavailing,  it  is  by  tkr  the  best  course  to  draw  it  out 
a  little  further  and  snip  it  off.  The  iridectomy  will  not  be  of  the  slightest 
disadvantage,  more  especially  in  the  upper  section ;  in  fact,  it  may  prove  of 
positive  advantage,  not  only  in  iiivoring  the  cure,  but  also  in  exposing 
remnants  of  lens-substance  which  may  be  situated  behind  the  iris,  ana 
have,  perhaps,  caused  the  prolapse ;  whereas  the  occurrence  of  prolapse  afler 
extraction  is  one  of  the  chief  dangers  and  annoyances  of  this  operation. 
The  protrudiug  portion  of  iris  sets  up  considerable  irritation,  and  prevent*, 
perhaps,  the  union  of  the  section,  the  aqueous  humor  flowing  off*  through 
the  fistulous  opening ;  and  this  constant  irritation  may  set  up  iritis  or  irido- 
cyclitis. Even  if  the  iris  unites  with  the  section,  a  broad  unsightly  cicatrix 
will  be  left,  the  pupil  being,  perhaps,  greatly  distorted  or  almost  obliterated. 
To  prevent  all  these  untoward  complications,  I  strongly  advise  the  removal 
of  a  portion  of  the  irts  if  the  prolapse  cannot  be  easily  returned,  or  if  the 
iris  has  been  much  contused  by  the  exit  of  the  lens,  or  by  our  endeavors  to 
restore  the  prolapsed  portion.  Dr.  Williams,  of  Boston,  tj.  S,  A.,  unites  the 
edges  of  the  corneal  wound  by  a  very  delicate  suture,  which  keeps  the  lips 
of  the  incision  in  contact,  facilitates  the  union,  and  diminishes  the  risk  of 
prolapse.  [In  the  Uniietl  States  the  flap  operation  has  been  very  generally 
discarded  for  either  the  peripherical  linear  operation  of  Von  Graefe  or  some 
mo<U6calion  of  it, — B.] 

Hemorrhage  into  the  vitreous  humor  is  a  disastrous  occurrence.  It  may 
take  place  either  at  the  time  of  the  operation,  or  some  hours  afterward*. 
The  patient  complains  of  a  sudden  sharp  pain,  a  gush  of  vitreous  takes 
place,  followed  by  blood,  and  the  eye  is  lost.  In  such  eases  there  generally 
exists  a  diseased  condition  of  the  choroidal  and  retinal  vessels,  detadtmefit 
of  the  i-etina,  etc* 

The  fiflrr'treatmfyU  of  flaii  extraction  is  a  subject  of  great  importance,  as 
much  may  bo  done  by  timely  care  and  attention.  As  the  rules  with  regard 
to  the  after-ti>  atment  of  ca^es  of  flap  extraction  also  apply  more  or  less  to 
those  in  which  prmic  other  mode  of  extraction  is  perlbrmed,  I  shall  enter 
somewhat  at  kngth  upon  this  subject ;  and  as  the  after- treatineiit  of  the 
different  operations  £br  cataract  involves  the  same  principles,  I  shall  lay 
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down  certain  broad  general  rules  of  treatment,  which  will,  however,  require 
modification  according  to  the  exigencies  of  particular  cases.     It  being  of 
consequence  to  detect  and  combat  any  unfavorable  symptoms  at  the  earliest 
stage,  the  surgeon  should  visit  the  patient  very  frequently  during  the  first 
lew  days  after  the  operation,  and,  if  possible,  change  the  dressings  himself, 
BO  that  he  may  watch  the  condition  of  the  lids,  the  quantity  and  character 
of  the  discharge,  etc.     At  one  time  the  antiphlogistic  treatment  was  in  great 
repute.     Locsd  and  general  depletion  were  had  recourse  to,  and  perhaps  re- 
peated several  times,  upon  the  slightest  appearance  of  pain  or  inflammatory 
mrmptoms.     But  now  this  mode  of  treatment  has  justly  fallen  into  disuse. 
Our  primary  object  is  to  obtain  adhesion  of  the  corneal  flap  by  the  first  in- 
tention, and  this  will  take  place  far  more  readily  in  a  strong,  healthy  person, 
than  in  one  who  is  weak  and  decrepit ;  nearly  one-half  of  the  cornea  has 
l>een  divided,  and  for  a  time  the  other  half  has  to  carry  on  the  nutrition  of 
the  whole,  and  to  assist  in  the  process  of  union.    It  must  also  be  remembered 
that  this  operation  is  generally  performed  in  persons  above  the  age  of  fifty 
or  fifty-five,  and  even  indeed  in  the  very  aged,  whose  vital  powers  will  not 
bear  aepression.    The  general  health  and  the  reparative  powers  of  the  system 
must  therefore  be  sustained.     The  better  and  stronger  the  patient's  constitu- 
tion is,  the  more  favorable  may  be  the  prognosis  of  the  result  of  the  opera- 
tion.   Even  the  florid,  turgid,  apoplectic-looking  individual  warrants  a  better 
prognosis  than  the  very  aged,  decrejnt  person,  whose  general  health  is  poor 
and  feeble,  whose  cheeks  are  pale  and  shrunken,  whose  arteries  are  rigid  and 
skin  unelastic.    Von  Graefe  also  considers  the  prognosis  less  favorable  if  the 
^eball  is  deep-set  and  sunken,  and  the  diameter  of  the  cornea  short ;  for  in 
such  cases  flaccidity  and  wrinkling  of  the  corneal  flap,  and  suppuration 
of  the  cornea,  are  of  not  unfrequent  occurrence  on  account  of  its  feeble 
nutrition. 

The  after-treatment  must  be  varied  according  to  the  general  health,  con- 
stitution, and  habits  of  the  patient.  The  diet  should  from  the  commence- 
ment he  light,  nutritious,  and  easily  digestible.  Meat  may  be  allowed  once 
daily;  it  should,  however,  be  finely  minced,  so  that  there  is  no  need  for  mas- 
tication, which  would  disturb  the  quietude  of  the  eye.  Good  beef  tea  or 
mutton  hroth  may  be  given  occasionally  during  the  day,  but  slops  are,  as  a 
rule,  to  be  avoided.  But  whilst  we  endeavor  to  sustain  the  patient's  strength, 
we  must  not  fall  into  the  opposite  error  of  over-feeding  him.  In  a  very 
plethoric  and  full-blooded  individual,  especially  if  marked  inflammatory 
and  febrile  symptoms  manifest  themselves,  a  strictly  antiphlogistic  regimen 
must  be  observed.  With  regard  to  stimulants  and  beer,  we  must  be  entirely 
guided  by  the  patient's  constitution  and  habits.  It  is  very  unwise  to  cut  off 
all  stimulants  from  an  individual  who  has  always,  and  perhaps  largely,  in- 
dulged in  their  use ;  we  should  allow  him  a  moderate  amount  of  his  cus- 
tomary beverage,  watching  the  while  its  eflect,  and  diminishing  or  increasing 
the  quantity  as  the  case  may  demand.  In  feeble,  decrepit  persons,  stimu- 
lants and  malt  liquor,  together  with  a  good  nutritious  diet,  often  prove  of 
great  service;  quinine  and  ammonia  being  also  given. 

It  is  well  to  administer  a  gentle  purgative  the  day  before  the  operation,  so 
that  the  bowels  may  not  require  to  be  opened  for  a  day  or  two  after  the  latter. 
A  mild  dose  of  castor  oil  should  then  bo  given,  in  order  to  prevent  any  strain- 
ins;  and  this  may  be  repeated  if  necessary. 

When  the  operation  has  been  concluded,  the  patient  is  to  be  placed  in  bed 
in  a  darkened  room.  At  night,  his  hands  should  be  tied  to  the  side  of  the 
hed,  to  prevent  his  touching  his  eyes  during  sleep.  The  lids  of  both  eyes 
may  be  fastened  with  a  strip  or  two  of  sticking  plaster,  although  this  is  apt 
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to  irritate  from  its  shrinking  and  hardeninj^.  I  myself  prefer  a  light  boiudage. 
eapecially  Liebreich's,  which  is  the  most  convenicut  for  this  purpose.  If  tbii 
is  found  tfi  be  tix*  hot,  I  eniph\v  a  very  thin  gauxe  banchi^e.  A  piece  of  soil 
linen  is  to  he  apj^lied  over  the  eyelid  to  soak  up  any  discharge,  iin<l  prevent 
its  clogging  and  liardening  the  charj)ie,  a  little  pad  of  which  is  to  be  next 
applied,  the  whole  being  kept  in  place  by  the  bandage.  But  if  we  desire  to 
exert  more  pressure  uyjon  the  eye^  we  must  employ  Von  GraeJc  s  compress 
bandage,  the  application  of  which,  however,  demands  far  more  care  and 
practice. 

So  much  nicety  and  attention  are  required  in  the  application  of  these 
bandages,  and  in  the  regulation  of  the  amount  of  pressure*  that  we  Are  but 
seldom  able  to  entrust  this  to  a  nurse.     If  we  cannot  change  the  conaproaa 
ourselves,  or  leave  this  duty  to  a  practised  and  trustworthy  Hsnistant.  it  is  far 
better  to  abstain  altogether  tVom  its  use.     It  should  be  changed  night  and 
morning,  and,  if  the  eye  feels  uncomfortable,  even  more  frequently.     The 
quantity  and  character  of  the  discharge  upon  the  linen  and  charpie  should 
be  examined,  as  it  alibrds  a  clue  to  the  eoD<iition  of  the  eye.     The  edges  of 
the  lids  shouhi  be  gently  sponged  with  lukewarm  water,  so  as  to  remove  any 
hardened  discharge  from  the  eyelashes,  which  may  ali?o  be  smeared  with  a 
little  cold  cream  or  simple  cerate.     This  will  prevent  their  sticking  together, 
and  thus  interfering  with  the  ready  escape  of  tears  or  discharge.     Great  care 
must,  however,  be  taken  not  to  rub  or  press  upon  the  upper  eyelid,  otherwise 
the  coaptation  of  the  flap  may  be  disturbed  and  union  prevented.     Much 
comfort  and  relief  are  atRjrded  by  the  sponging  and  cleansing  of  the  eyelids 
and  the  change  of  the  compress*     The  eye  should  not,  however,  be  opened 
or  examined  unless  we  specially  desire  to  ascertain  its  condition.     Union  of 
the  flap  generally  takes  place  within  the  first  forty-eight  hours,  or  even 
Booner,     Then  it  is  advisable  to  apply  a  drop  of  atropine  once  or  twie-e  daily 
to  the  inside  of  the  lower  lid,  without  widely  opening  the  eye.     This  soothes 
the  eye  and  dilatt^s  the  pupil,  so  that  there  is  less  chance  of  a  secondary 
cataract,  and  the  torn  edges  of  the  capsule,  having  no  chance  to  adhere  to 
each  other  or  to  the  iris,  will  readily  retract  and  shrivel,  and  thus  leave  a 
good  free  opening.     Moreover,  tihouUJ  iritis  occur,  it  will  be  of  great  advan- 
tage to  have  the  pupil   already  widely  dilated.     It  is  an  interesting  fact 
that  if  atropine  vva,s  applied   before  the  operation,  its  eflecl  upon  the  pupil 
partially  returns  when  the  section  is  united,  and  the  aqueous  humor  reac- 
cumulated.     Should  the  atropine  cause  any  irritation,  a  solution  of  bella- 
donna should  be  substituted.     A  few  hours  after  the  operation,  the  patient 
generally  experiences  a  slight  sensation  of  pressure  and  smarting  in   the 
eye,  which  lasts  for  a  few  miuutej*,  but  reappears  at  intervals  of  an  hour 
or  two.     It  is  due  to  an  accumulation  of  tears  and  aqueous  humor.     If  the 
pain  increases  toward  night  and  becomes  continuous,  and  the  eye  is  hot,  and 
the  |>atient  restless  and    uncomfortable,   morphia  should   be  administered 
either  internally  or  endermically.     I  generally  employ  the  subcutaneous 
injection,  varying  in  strength  from  one-sixth  to  one-fourth  of  a  grain.     It 
may  be  reiieated  if  necessary.     If  the  eye  is  very  hot  and  painful,  much 
relief  is  otYen  experienced  from  cohl-water  compresses.     But  their  use  re- 
quires much  care  and  discretion,  tor  if  they  are  applied  for  too  long  a  time^ 
they  may  depress  the  circulation  of  the  part  too  much,  and  thus  increase  the 
danger  of  suppuration  of  the  cornea.     I  have  also  SL»raetimes  found  great 
relief  from  the  application  of  two  or  three  leeches  to  the  temple,  especially 
in   plethoric   individuals.    I  must,  however,  stat^  that  Von   Graefe,  aft^x 
having  for  many  years  employed  leeches,  has  now  entirely  abandoned  their 
use  during  the  first  three  days  after  the  o]>eratiou.     He  thinks  that  thej 
prove  injurious,  inasmuch  as  they  produce  in  the  first  instance  an  iucreaaed 
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igeslioo  of  the  infiltrated  structures,  and  thus  favor  suppuration  of  the 
of  the  wound,*  In  »uch  caaes  he  much  prefers,  if  the  patient  be  ple- 
thoric and  robust,  a  small  venesection  of  from  four  to  eight  fluidounctss;  also 
if  there  is  much  pain  accompanied  by  considerable  lachrymatiou  and  swelling 
of  the  lids  during  the  first  thirty-six  hours  after  the  operation,  for  during 
ibis  period  suppurative  iutiammation  genenilly  commences.  But  it  is  not  to 
employed  if  suppuration  has  already  set  iu. 

If  tne  case  goes  on  well,  without  the  appearance  of  any  unfavorable 
iptomSp  such  as  severe  pain  in  and  around  the  eye,  swelling  of  the  lids, 
ico-purulent  discharge,  or  copious  lachryuiation,  the  eye  should  not  bo 
led  during  the  first  five  or  six  days.  Nothing  is  so  bad  as  being  too 
loys  as  to  the  ressuli,  and  opening  the  eye  too  early  to  assure  ourselves 
it  everything  is  going  on  well,  for  this  may  easily  set  up  iritis.  It  is  very 
ferent  if  unfavorable  symptoms  arise,  for  then  it  is  best  to  open  the  lids 
id  carefully  examine  the  condition  of  the  eye,  so  that  we  mav  know  what 
really  the  matter,  and  what  treatment  should  be  adopted.  The  upper  lid 
lould  be  gently  lifted,  and  the  state  of  the  cornea  and  iris  examined.  This 
beet  done  by  the  light  of  a  candle,  which  should  be  shaded  by  the  hand  of 
nurse  or  a«(i8tant  until  the  moment  that  the  surgeon  is  ready  to  examine 
le  eye.  In  this  way,  the  latter  is  exposed  only  for  a  few  seconds  to  the 
light,  and  the  glare  and  intensity  of  tlie  illumination  are  far  less  than  if 
davlight  is  admitted  into  the  room. 

feut  the  case  may  not  run  sa  favomble  a  course.  The  thinly  cicatrized 
wound  may  yield,  and  a  portion  of  the  iris  protrude  through  it.  This  fre- 
quently happens  a  few  days  alter  the  operation.  The  patient  experiences  a 
Reeling  of  grit  or  sand  in  the  eye,  as  if  a  foreign  body  were  lodged  under 
the  eyelid.  The  lids  become  swollen,  the  eye  painful,  and  there  is  a  copious, 
dear,  watery  discharge,  which,  after  a  ttme,iiSi5umes  more  of  a  muco-puruJent 
jr.  These  symptoms  may  arise  suddenly,  perhaps  after  a  fit  of 
or  sneejung,  which  has  caused  the  section  to  yield.  If  the  prolapse 
and  produces  a  wide  gaping  of  the  wounds  the  pain  and  irritation 
very  great.  The  eye  should  be  opened  and  the  real  condition 
lined.  If  protrusion  of  the  iris  has  occurred,  the  lids  must  be  gently 
dosed  again,  and  a  firm  compress  applied,  which  will  not  only  favor  the 
didation  of  the  wound  by  the  formation  of  a  layer  of  lymph  over  the 
J,  but  will  prevent  its  increasing  in  size;  and  bv  the  continuance  of 
pr^Bure  will  even  cause  it  to  shrink,  Afterwarcls,  when  the  wound 
te  consolidated,  and  a  firm  layer  of  exudation  covers  the  prolapse,  the 
may  be  pricked  with  a  fine  needle,  as  has  been  recommended  by  Mr. 
>wman,  so  as  to  let  the  aqueous  humor,  which  is  distending  it,  flow  off. 
le  prolapse  then  shriuks  and  dwindles  down.  This  pricking  may  be  re- 
kted  several  times.  If  the  prolaj>se  is  large  and  widely  distends  the 
jction,  it  may  be  necessary  to  remove  it,  either  with  scissors  or  with  the 
:traction  knife,  a  compress  being  afterwards  applied.  8ome  surgeons  touch 
prolapse  with  a  stick  of  nitrate  of  silver,  but  this  often  produces  great 
ii*tton.  The  prolapse  may  have  so  drawn  up  the  pupil  that  it  is  quite 
d  by  the  upper  lid,  or  even  involved  in  the  section,  which  will  after- 
nece>5sitate  the  formation  of  an  artificial  pupil,  and  this  will  often 
_  the  prolapse  to  shrink.  Prolapse  of  the  iris,  occurring  after  extraction, 
not  only  a  source  of  long-continued  trouble  to  the  patient,  but  may  even 
|ao?e  very  dangerous,  by  setting  up  protracted  inflammatory  complications 
B-«i^^  indo-choroiditis — which  may  eventually  destroy  the  eye. 

~  '  Von  Graefe'ft  CUnical  Lecture^  »*  KL  Monatsbl,,*'  1868,  tmnfilated  in  '*Ophtliiilinio 
Beriew,*'  No,  3* 
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According  to  him,  the  iritis  whicfi  occurs 

•secondary,  whereas  that  which  cume*  on 

iple  iritis.     In  partial  suppuration  of  the 

ble,  to  prevent  its  extension,  and  this  can 

Qt  by  nutritious  diet,  bark  and  ammonia, 

jLMlion  of  a  pressure  bandage.     No  other 

y  avail.     Von  Graefe  first  pointed  out  the 

uige  in  such  ca^es,  and  I  have  myself  fre- 

r'  the  greatest  benefit  in  limiting  the  suppu- 

herefore  strongly  recommend  it.     In  very 

vy  he  alternated  with  warm  chamomile  or 

1  be  applied  ior  an  hour,  at  intervals  of 

xi  many  surgeons  will  view  with  astonish- 

.ion  of  a  pressure  bandage  to  an  eve  affect^ 

It  is,  however,  certain  that  it  often  proves 

^iie  than  any  other  remedy  to  diminish  the 

I  «§icharge,  and  to  limit  the  suppuration  of  the 

;,  mkety  are  required  in  applying  the  pressure 

^^aid  always  do  this  himself,  unless  he  has  an 

ji  Jextoroua  nurse.     Von  Graefe  has  also  called 

.jU  fact,  that  in  very  old  and  feeble  individuals 

^  occur  without  their  having  experienced  the 

^  the  eye.     The  surgeon,  perhaps,  congratulates 

J*  excellent  progress  of  tne  case,  and  then,  on 

^;^a  suppurated. 

^  which  may  occur  after  the  extraction,  doee 
^^e  fourth  or  fif\h  day  after  the  operation.     It 
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ID*7  bedue  to  the  bruising  or  contuaion  of  the  irifi  by  the  instruments,  or  by 
the  pflflsage  of  the  leus  througjh  the  pupil,  or  it  may  be  set  up  by  the  irrita- 
tion produced  by  portions  of  leiis-substance  which  have  reraained  behind. 
The  patient  experiences  pain  in  and  around  the  eye;  the  lids  bec<>nie 
swolleu,  and  there  is  more  or   less   photophobia  aod   laehryraation.     On 

rniiig  the  eye,  we  may  find  a  considerable  amount  of  chemosis  surrounding 
cornea,  which  is  clear,  but  the  aqueous  humor  is  somewhat  cloudedj  the 
iris  discolored,  and  the  pupil  contracted.  If  the  patient  is  eufficiently  strong, 
much  beueHt  is  derived  from  the  application  of  leechee  to  the  temples.  A 
Btrong  solution  of  atropine  (four  graius  to  the  fluidounce  of  water)  eh ou Id  be 
frequeully  applied,  so  that  the  pupil  may  be  widely  dilated.  Belladonna 
ointment  should  be  rubbed  over  the  forehead  three  or  four  times  daily. 

If.  alter  flap  extraction,  the  ca.^e  has  throughout  progressed  favorably,  the 

patient  may  be  permitted  to  leave  his  bed  for  an  hour  or  two  at  the  end  of 

the  fifth  or  sixth  day.     He  sliould,  however^  wear  a  light  bandage,  and  the 

room  be  somewhat  darkened,  but  it  should  at  the  same  time  be  kept  cool  and 

well  ventilated.     If  remaining  in   bed  proves  very  irksome,  which  is  aj>t 

to  be  the  case  in  country  people  accustomed  to  an  active  life,  it  may  be  well 

to  permit  the  patient  to  get  up  even  on  the  third  or  fourth  day.     But  then 

fee  mnst  be  very  carefully  watched.     In  a  hospital  in  which  there  are  no 

special  eye  wards,  the  bed  should  have  dark-blue  curtains  round  its  head,  so 

as  to  afford  a  protection  against  cold  and  draught,  and  the  bright  light  of 

the  ward.     In  such  a  case,  I  think  it  also  very  advisable  to  keep  the  patient 

k  bed  some  days  longer  than  would  be  necessary  in  a  private  room  or  a 

special  ward.     At  the  end  of  the  first  week,  the  bandage  may  generally  be 

excbaugcii  for  a  shade,  and  the  patient  be  gradually  accustomed  to  the  light, 

Should,  however,  any  inflaramati>ry  symptoms  apiK?ar,  such  as  photophobiaj 

lachrymation,  swelling  of  the  lids»  etc.,  the  bandage  should  be  reapplied,  and 

increased  care  be  taken  of  the  eye.     If  the  weather  is  favorable,  the  patient 

may  go  out  into  the  air  at  the  end  of  a  fortnight.    This  often  proves  of  great 

benefit,  especially  if  there  is  any  conjunctivitis,  which  is  apt  to   become 

chronic  if  the  confinement  to  the  house  has  been  long.     In  such  a  cuse  a 

weak  aatringent  coUyrium   should  be   prescribed,     [Von  Arlt  prefers  the 

flap    operation    for    cataracta    accreta,    with    annular    or    total    posterior 

fynechiae,  whether  there  are  extensive   post-iritic   membranes  or  not,  and 

has  never  observed  suppuration  of  the  cornea  in  these  cases  at^er  such  an 

operation.— B.] 

I  have  already  mentioned  that,  in  certain  cases  of  immature  senile 
catJiract,  in  which  the  progress  is  extremely  slow,  and  the  opacity  so 
advanced  or  situated  (e.  /;.,  at  the  posterior  pole  of  the  lens)  as  to  impair 
Tisian  considerably,  it  may  be  advisable  to  hasten  the  progress  of  the 
cataract  by  pricking  the  capsule  and  admitting  the  aqueous  humor  to  the 
lens-substance.  Great  care  must,  however,  be  taken  not  to  divide  the  cap- 
sule too  freely^  as  this  may  cause  considerable  swelling  of  the  lens-substance, 
and  give  rise  to  severe  iritis  or  irido-cyclitis.  It  is  much  better  to  make  only 
a  small  opening  in  the  capsule,  and  to  repeat  the  operation  if  necessary, 
several  times,  more  especially  if  a  considerable  portion  of  the  lens  is  still 
transparent  If  severe  inHammation  supervenes,  and  if  it  does  not  yield 
rapidly  to  antiph logistics,  it  is  advisable,  more  especially  if  the  tension  of 
the  eye  is  increased,  to  remove  the  lens  at  once,  either  by  the  flap  extraction 
or  Von  Graefe's  operatiou  ;  in  the  former  case  it  would  be  well  to  make  at 
the  same  time  a  large  iridectomy. 


Voti  Graefe^  has  recommended  that  a  downwnrd  indect-omy  should  pi  _ 
the  laceration  of  the  capsule.  About  five  or  six  weeks  aflenvards  a  super- 
ficial crucial  incision  is  made  in  the  capsule  with  a  fine  needle  <  the  pupil 
having  been  previously  widely  dilated  by  atropine).  This  wide  dilatation  is 
to  be  maintained  in  order  to  afford  plenty  of  room  for  the  swelling  of  the 
lens,  and  prevent  its  pressing  upon  the  iris  and  ciliary  body.  Generally, 
but  very  alight  irritation  follows  the  laceration  of  the  capsule,  and  flap 
extraction  may  be  performed  from  about  six  to  twelve  days  afterwards, 
when  the  cataract  will  readily  e«cape.  For  reasons  already  atat^d,  I  should 
prefer  to  make  the  iridectomy  upwards. 

I  have  before  mentioned  that  the  chief  dangers  to  be  feared  after  flap 
extraction  are  suppuration  of  the  cornea,  prolapse  of  the  iris,  and  iritis. 
The  principal  causes  which  may  prmluce  the  latter  are:  1.  Bruising  of  the 
iris  by  the  instruments  and  by  the  passage  of  the  cataract  throuj^h  the  pupil, 
more  especially  if  the  latter  is  somewhat  small  and  rigid,  so  that  it  dilates 
with  dimcuJty,  2,  The  contusion  and  irritation  which  the  iris  may  suffer  in 
the  attempts  to  replace  a  prolapse.  3.  The  irritation  set  up  by  portions  of 
lens-matter  remaining  behind  the  iris  or  adhering  to  the  pupil,  which  is 
especially  apt  to  occur  if  the  pupil  is  small  and  rigid  and  the  cataract 
immature,  or  if  it  possesses  a  small  nucleus,  with  a  considerable  portion  of 
soft  cortical  substance.  Now,  in  accordance  with  the  fact  that  the  seg- 
ment of  the  iris  correaponding  to  the  corneal  section  is  the  |K)rtion  most 
exposed  to  these  diiferent  influences,  we  find  that  this  almost  always  forms 
the  starting-point  of  the  inflammation  (iritis).  In  order  to  diminish  these 
dangers,  it  has  been  proposed  to  remuve  this  portion  of  the  iris  prior  in  the 
extraction  of  the  cataract — to  perfurm,  in  fact,  a  preliminary  iridectomy. 
Von  Graefe  originally  pointed  out  that  such  a  proceeding  might  be  advan* 
tageous  in  some  cuset?,  and  Dr.  Mooren^  subsequently  submitted  this  plan  to 
an  extensive  trial,  whh  marked  success,  Mooren  make«  the  iridectomy 
about  two  to  six  weeks  before  the  extraction.  But  it  must  be  admitted  that 
few  persons  are  willing  to  undergo  two  separate  ojperations  for  the  extraction 
of  cataract,  except  this  be  absolutely  necessary.  To  avoid  this  inconvenience, 
the  iridectomy  may  be  combined  with  the  operation  of  flap  extraction,  as 
waa  advised  by  Jacobson,  who  introduced  the  lolJowing  modification  of  the 
flap  extraction.*  The  patient  having  been  placed  under  chloroform,  the 
lower  flap  extraction  is  to  be  perlbrmed,  the  puncture  and  counter-puncture, 
however,  lying  uliout  half  a  line  below  the  horizontal  meridian  of  the  cornea, 
and  not  in  the  substance  of  the  latter,  but  in  the  sclero-coraeal  junction,  as 
he  believes  that  union  takes  place  more  readily  here  than  in  the  cornea. 
The  lens  having  been  removed  in  the  usual  manner,  he  excises  the  corre- 
sponding segment  of  iris,  in  order  to  diminish  the  risk  of  iritis,  prolapse 
the  iris,  and  suppuration  of  the  cornea. 


I  have  mentioned  that  Professor  Jacobson  places  the  patient  thoronghty 
under  the  influence  of  chloroform.  Most  operators  (amongst  whom  I  must 
include  myself)  have  hitherto  been  afraid  of  giving  chloroform  in  flap  ex- 
traction, on  account  of  the  danger  of  vomiting  or  retching  during  or  after 
the  operation.  The  wound  is  so  large  {embracing  nearly  half  the  cornea) 
that  a  fit  of  vomiting  or  severe  retching  may  cause  a  great  loss  of  vitreous 

*  *«  Archiv  f.  Ophthalmologie,"  x.  2,  209;  mde  ttlso  a  paper  upon  this  subject  by  Dr. 
Mfinnhardt  in  the  '*  Sitzungsbericbte  dcr  Opbtlinlmologi«ohen  Gesellftchaft,"  1864, 

'  "Die  vermmdesten  Gefabren  elner  Ilnmhautve'seiterung  bei  der  Staarextmctioo,'' 
by  Dr.  Mooren.     Birsehwald,  Berlin,  1862. 

*  ••  Ein  neiieti  luul  gefahrla-sGs  Opemtionft-Verfahrcu  Kur  Heilung  de«  Gmiien  StAttTCft," 
von  Dr.  Jacobson,  PeternK,  Berlin,  1868. 
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ninor,  ftml  may  even  force  out  the  retiua  and  choruid.  Professor  Jacobaon 
Blal^g,  however,  that  there  is  no  danger  of  vomiting  if  the  patient  be  thor- 
oughly narcotized,  and  Mr.  Windsor,  of  Moncheater,  has  published^  a  aeries 
of  twenty  cases  of  flap  extraction  successfully  performed  under  chloroform* 
If  chloroform  is  given  in  eye  operations,  the  patient  should  be  placed  thor- 
oughly under  its  influence;  otherwise  it  is  better  to  abstain  altogether  from 
ItB  uae.  These  operations*,  more  eapecially  those  upon  the  iris  and  for  cataract* 
are  of  so  delicate  a  nature,  that  a  sudden  start  of  the  patient'a  head,  or  a  fit 
of  vomiting  or  retching,  may  not  only  endanger  the  result  of  the  operation, 
but  even  the  safety  of  the  eye.  When  the  patient  is  so  deeply  narcotized, 
the  Rudden  inhalation  of  a  strong  dose  of  chloroform  may  prove  very  dan- 
gerous ;  and  it  is  therefore  of  great  importance  to  know  exactly  what  per- 
centage of  chloroform  the  patient  is  breathing.  For  this  reason  I  greatly 
ptefer  Clover*^  apnaratus  for  administering  chloroform.  It  is  not  only  the 
^  tm&Rt  method,  but  uy  no  other  have  I  uniformly  seen  such  perfect  tranciuility 
iK&nd  unconiiciousuess  produced,  without  there  being  any  cause  for  fear.  There 
^pis  little  or  no  struggling  or  straining ;  the  patient  breathes  calmly  and  quietly ; 
■  and  when  he  is  thoroughly  under  its  influence,  the  most  difficult  and  delicate 
V  ophthalmic  operations  may  be  peHbrmed  without  fear  or  risk.  In  order  that 
there  may  be  no  vomiting  or  retching,  strict  orders  shouhi  be  given  that  the 

I  patient  does  not  take  any  food  or  drink  for  three  or  lour  hours  prior  to  the 
operation. 
[Edward  von  Jaeger  has  recently  invented  a  knife  which,  from  its  shape, 
effects  what  Lebrun  has  sought  to  obtain  by  the  gradual  rotation  of  the 
blade.  The  knife  looks  like  a  Beer's  cataract-knife,  has  one  surface  of  the 
blade  concave  with  a  radius  of  six  or  seven  millimetres,  the  other  convex 
with  A  radius  of  five  millimetres.  The  back  is  straight^  thin,  and  blunt. 
The  knife  is  iutrmluccd  with  its  convex  side  towards  the  globe,  and  \s  pushed 
forward  horizontally  like  Beer's  knife.  Von  Jaeger  makes  the  section 
upwards,  and  hence,  owing  to  the  curvature  of  the  bla<le,  there  must  be 
la  diflerent  knife  for  each  eye.  The  operation  is  completed  without  an 
irtdectorav.  ('i^  Von  Jaeger,  **Der  Hoheschnitt,  eine  neue  8taar-Ex- 
tntctionfl.'Methode,"  1873,)— B.] 
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k  operation  was  first  practised  by  Richter  and  Beer,  but  fell  into  disuse 
UOtil  it  was  some  years  ago  reintroduced,  amongst  others  by  Sperino,  Pagen- 
stficher,  and  De  Wecker.  Dr.  Pageustecher*  originally  removed  the  lens  in 
its  capsule  with  much  success  by  the  lower  flap  operation  (the  section  lying, 
however,  in  the  eclerotic),  combined  with  a  large  iridectomy,  the  patient 
ing  aniesthetized.  He  has  favored  me  with  the  following  description  of 
is  present  mode  of  operating,  for  during  the  la^st  eighteen  months  he  haa 
lulopte«l  Von  Graefe's  upward  linear  incision,  and  he  has  found  that  the 
'delivery  of  the  lens  in  its  capsule  is  (eacterU  paribtts)  as  easy  as  with  the 
fliip  operation.  Indeed,  he  has  observed,  that  loss  of  vitreous  is  less  frequent, 
and  if  it  does  happen,  less  copious  than  with  the  flap  incision.  In  tlKJse  caaee 
in  which  the  connection  between  the  capsule  and  the  suspensory  ligament  is 
not  suiTicieutly  i-elaxed  to  permit  of  the  easy  extraction  of  the  lens  in  its 
capsule  by  slight  pressure  ot  the  curette  on  the  lower  part  of  the  cornea,  he 
employs  a  large,  but  very  shallow,  round  curette  (made  by  Messrs.  Weiss). 


»  <*Ophthahnic  Revi«tw,"  vol.  ii.  366. 

»  "Klinidcho  Bi-obuchtuugen,"  Wiesbaden,  1SC6. 
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This  ie  to  be  very  carefully  paesed  behind  the  equator  of  the  lena*  and  slid 
downwards  along  the  poeterior  capsule,  until  its  free  margin  embrace  tiie 
lower  circumference  of  the  equator  of  the  lens.  After  a  filight  rotation^ 
produced  by  turning  the  handle  from  the  centre  towards  one  angle  of  tlie 
incision,  the  lens  is  gently  drawn  upwards,  the  handle  of  the  curette  being 
at  the  same  time  somewhat  depicted  towards  the  edge  of  the  orbit,  thus 
pressing  the  lens  slightly  against  the  cornea  and  preventing  its  slipping  out 
of  the  cavity  of  the  curette.  Since  employing  tlie  linear  incision,  he  had 
abandoned  the  use  of  angBsthesia,  as  there  is  generally  a  great  tendeflcy  tor 
the  eye  to  roll  upwards  during  the  narcosis,  which,  of  ccjurse,  renders  the 
manipulation  of  tlic  curette  very  difficult.  The  eyeball,  even  if  the  curette 
is  used,  is  to  be  steadily  fixed  with  the  forceps,  wliich  are  to  be  applied  at 
that  point  of  the  sclerotic  which  lies  exactly  in  the  same  meridian  as  the 
centre  of  the  linear  incision.  After  having  practised  the  extraction  of  the 
lens  in  its  capsule  for  a  period  of  ive  years.  Dr.  Pagenstecher  ba^  arrived 
at  the  following  coneludong  as  to  the  cases  in  which  it  is  indicated:    1.  He 

{>refer9  the  extraction  of  the  lens  in  its  capsule  to  that  with  laceration  of  the 
atter,  in  all  iho^  cases  in  which  it  may  be  presumed  that  the  cap«ule  is 
firmer  than  its  attachment  with  the  zonula  of  Zinn.  This  generally  occurs 
in  cases  of  over- ripe  cataract,  both  in  those  which  are  hard  and  somewhat 
shrunken,  and  those  which  are  softieh  or  partly  fluid  (Morgagnian  cat- 
aract), 2.  It  is  also  very  suitable  in  those  ca^es  in  which  the  progreee  of 
the  opacity  is  extremely  slow,  and  certain  portions  of  the  lens  always  remain 
transparent,  so  that  the  cataract  never  becomes  perfectly  mature.  Such 
cataracts  are  generally  small  in  size,  and  the  capsule  is  but  very  slightly 
attached  to  the  zonula.  3,  It  will,  as  a  rule,  be  found  suitable  in  those  cages 
of  cataract  which  have  become  developed  afler  irido-choroiditis,  and  iritis 
with  posterior  circular  synechia.  The  adhesions  between  the  capsule  and 
the  iris  must,  of  coui-se,  be  detached  prior  to  the  extraction  of  the  cataract, 
for  which  purpose  a  small,  blunt-pointed  silver  hook  is  to  be  employed, 
4.  It  may  be  recomraendetl  where,  together  with  the  cataract,  there  is  a 
tremulous  iris;  for  it  will  often  be  found  that  the  latter  ia  caused  by  a 
shrinking  in  the  size  of  the  lens»  or  a  diminution  of  the  vitreous  humor,  which 
should  generally  lead  us  to  suspect  atrophy  of  the  zonula.  The  last  two 
categories  are,  moreover,  also  suitable  tor  this  mode  of  gperation,  because  of 
the  tendency  to  inflammatory  complications  nf  the  iris  which  exists  in  them; 
in  consequence  of  which,  it  is  a  matter  of  much  importance  to  guard  the  iris 
against  the  irritation  produced  by  remnants  of  cortical  substanc?e  or  portions 
of  capsule, 

[The  advantJiges  claimed  by  Pagenstecher  for  this  method  are:  1.  The 
gain  of  a  ]-»erfecUy  clear  pupil.  2>  The  absence  of  plastic  and  recurrent 
iritis.  3.  No  danger  of  any  diminution  of  the  resulting  vision  through 
clouding  of  the  capsule,  and  consequently  no  necessity  for  any  secondary 
operation,  4.  The  very  best  degree  of  visual  acuity.  5.  Recurrent  hemor- 
rhages are  much  rarer  than  when  the  capsule  is  left  behind.  6.  The  dazzling 
sensations  due  to  dilibsion  of  light  thruugh  the  capsule  are  done  away  with. 
7,  There  is  no  |>rulap6e  and  cicatrization  uf  the  capsule  in  the  wound.  The 
disadvantages  admitted  are:  1.  The  healing  of  the  wound  is  in  sonie  cases 
somewhat  Blower  than  by  other  methods,  2.  Vitreous  opacities  are  more  fre- 
quent. 3.  The  average  resulting  astigmatism  is  somewhat  greater  than  after 
extraction  without  the  capsule.     (See  "  Archiv  fiir  Augeuheilkunde,"  x-  2.) 

*  This  munepuvre  is  facilitiUfxl.  m  Dr,  Pn^ren^techor  pr^mts  out,  if  a  little  pressure  is 
exerted  on  the  lower  portion  of  the  lens,  which  cause*  the  summit  of  its  equ&tor  to  be 
tilt«<i  forwards,  and  frequently  deta<:hes  the  xonulii  from  the  periphery  of  the  lena. 


I 
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Jacobson's  operation  closely  resembles  Pagenstecher's.  Macnamara  hna 
lately  advocated  for  this  operatiou  the  use  of  a  broad  keratorne  in  making 
the  incision,  and  extracts  the  lens  and  capsule  without  an  iridectomy.  Thu 
is  the  model  operation  in  theory. — ^B.] 

Mr.  Bowman  has  also  occasionally  extracted  the  lens  in  its  capsule  by 
Von  Graefe's  operation  in  cases  id"  over-rij>e  cataract,  in  which  the  connection 
between  the  capsule  and  the  suspensory  ligament  was  relaxed, 

De  Wecker*  performs  the  lower  flap  operation ;  the  incision  do^  not,  how- 
ever, lie  tar  in  the  sclerotic,  nor  (J«>es  he  leave  a  conjunctival  bridge  standing. 
A  portion  of  iris  having  been  excised,  he  passes  a  curette  behind  the  lens  and 
draws  it  out  in  its  capsule.  When  the  lens  has  reached  the  incision,  an 
i,  grasping  its  edge  with  a  Daviel's  curette,  extracts  it.  His  results 
been  very  favorable,  and  he  has  often  succeeded  in  extracting  the 
feni 'without  any  loss  of  vitreous  humor. 

[The  desire  to  have  a  clear,  movable  pupil  has  led  many  surgeons  to 
attempt  the  removal  of  the  lens  and  ca^^&ule  in  various  ways.  Kuehler  un- 
dertook to  extract  lens  and  capsule  by  splitting  the  cornea  in  its  horizontal 
meridian »  as  in  his  operation  tor  the  cure  of  corneal  staphyloma,  and  then 
removing  the  lens  without  an  iridectomy.  ("Graefe  u.  Saemisch's  Hdb.  der 
Augenheilk,/'  iii.  p»  314,)  Gioppi  makes  the  periphericul  linear  incision  as 
Von  Graefe  did,  but  the  resemblance  ceases  here.  He  neither  peribrms  an 
trideetomy  nor  opens  the  capsule,  but  removes  lens  and  capsule  with  an  in- 
strument resembling  Waldau's  spoon. 

In  all  these  cases,  the  operator  should  satisfy  himself  that  the  connection 
between  capsule  and  zonula  is  a  loose  one  before  attempting  the  dislocation 
of  the  lens  and  capsule  en  maese, — B.] 

6— LINEAR   EXTRACTION. 

Before  describing  this  mode  of  operating,  I  will  glance  for  a  moment  at 
its  history.*  In  1811,  Gibson  introduced  it  a^  supplementary  to  the  needle 
O[»erati0D,  in  those  cases  of  soft  cataract  in  which  the  lens  (after  having  l>een 
divifled)  was  not  absorbed  with  the  desired  rapidity  or  success,  fie  also 
employed  it  in  capsular  and  membranaceous  cataract.  His  mode  of  oper- 
ating consisted  in  removing  the  lens  through  a  small  corneal  section,  which 
hu  about  three  Hues  in  extent,  and  was  situated  about  one  line  from  the 
^■tto^ic.  In  1814,  Travers,  after  dividing  the  capsule,  displaced  the  lens  in 
^BHoAerior  chamber,  and  then  removed  it  through  a  small  corneal  section. 
Bi^ESwever,  subsequently  gave  up  this  method,  and,  making  a  quarter  sec- 
tion of  the  cornea,  divided  the  capsule  with  the  point  of  the  knife,  and  if 
the  lens  was  sufficiently  soft,  let  it  escape  through  the  section,  but  if  it  was 
tiK>  firm  for  this,  he  introduced  a  curette  into  the  anterior  chamber,  and  by 
its  aid  removed  the  lens  piecemeal.  Both  the  operations  of  Gibson  ana 
Tmvers  fell  into  disuse,  until  about  1851,  when  Bowman  and  Von  Graefe, 
Quite  independently  of  each  other,  reintroduced  line^ir  extraction.  Von 
Graefe,  having  worked  out  the  subject  extensively  and  with  great  care, 
states,  iu  his  first  essay  upon  it,'  that  the  linear  extraction  is  esi>ecially  indi- 
cated in  the  cortical  cataract  of  youthful  individuals,  and  also  in  those  cases 
io  which  there  is  so  much  swelling  up  of  the  ]ens-«ubstanoe  (either  in  con- 

'  **  Maladies  dm  Yeux,"  2d  edit.,  p.  225. 

^  For  M\  tnt^ivAting  biAtoricAl  sketch  of  this  operation,  I  must  refer  the  reader  to 
Von  Gmffc'8  jmpT  on  **  ^IcKiified  Linear  Extraction,"  "Arch,  f.  Ophihalm.,**  xi.  S. 
»  "Areh.  f.  aphth»l,"i.  2, 
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sequence  of  a  needle  operation^  or  of  som©  injury  to  the  lens)  as  to  threaten 
the  safety  of  the  eye.  But  he  thinks  it  unsuitable  if  tlie  lens  retains  its 
normal  consistence,  and  still  more  si»,  if  there  is  a  hard  nucleus.  As  a  gen- 
eral rule,  linear  extraction  is,  therefore,  indicated  in  cases  of  cortical  eatamet 
occurring  between  the  age  of  ten  and  thirty,  or  even  thirty-five.  It  is  alao 
often  employed  with  advantage  as  supplementary  to  the  needle  operation. 
Linear  extraction  is  to  be  peribrraed  in  the  following  manner:  Tlie  pupil 
having  been  previously  well  dilated  with  atropine,  and  the  patient  pfacm 
under  the  influence  of  an  aniesthetic,  the  eyelids  are  to  be  kept  apart  by 
Wei&s's  spring  speculum,  and  the  eye  steadied  with  a  pair  of  forceps.  An 
incisirm  is  then  to  be  made  in  the  cornea^  at  its  temporal  side,  and  about 
one  line  frmn  the  sclerotic,  with  a  broad  straight  iridectomy  knife.  The 
incision  should  be  from  two  to  two  and  a  half  line^s  in  extent  The  capsule 
is  then  to  be  divided  witli  the  cystitorae,  and  the  lens  removed.  In  order  to 
facilitate  the  exit  of  the  cataract,  the  convexity  of  the  curette  is  to  be  placed 
against  the  edge  of  the  cornea,  which  causes  the  section  to  gape;  a  slight 
counter-pressure  being  at  the  same  time  exerted  by  the  forefinger  of  the  fefl 
hand  against  the  inner  side  of  the  eyeball.  By  alternately  pressing  with 
the  curette  and  the  finger,  the  soft  lens-sul>stance  will  readily  exude  through 
the  incision.  If  portions  of  cortical  substance  remain  behind  the  iris,  the 
lids  are  to  be  closed,  and  the  globe  lightly  ridibed  in  a  circular  direction  to 
bring  these  flakes  into  the  pupil  or  anterior  chamber,  whence  thev  may  be 
readily  removed.  Or  Mr,  Bowman's  suction  syringe  may  be  employed'  for 
this  purpose.  8houltl  the  ins  protrude  through  the  incision  it  must  be 
gently  replaced,  but  if  it  has  been  much  bruised  by  the  exit  of  the  lena 
or  the  movements  of  the  curette,  it  will  be  wiser  to  excise  a  pnrtion  of  it. 
A  light  compress  l*andage  is  to  be  applied  after  the  operation,  and  the  pupil 
should  be  kept  yfeW  dilated  with  atropine. 

Von  tjrraefe  found  that,  although  occasionally  a  cataract  possessing  a  firm 
nucleus  may  be  removed  through  a  linear  incision  without  danger,  this 
operation  is,  as  a  rule,  inapplicable  when  the  nucleus  is  hard,  fur  the  iris 
must  then  be  more  or  less  uruised  by  the  fiassage  of  the  lens  through  the 
narrow  section.  The  scoop  may  also  have  to  be  introduced  into  the  anterior 
chamber  behind  the  lens,  so  m  to  facilitate  it>?  removal,  and  this,  of  course, 
adds  to  the  contusion  of  the  iris.  Great  irritation  of  the  latter  is  likewise 
often  produced  by  portions  of  hard  lens-substance  rcniaining  behind  the  iris 
or  in  the  pupil.  Xow^  as  the  segment  of  the  iris  which  corresponds  to  the 
incision  is  the  most  exposed  to  broising,  and  interferes  the  most  with  the 
ready  use  of  the  scoop,  we  find  that  this  is  almost  always  the  starting-point 
of  any  subsequent  iritis.  In  those  cases  in  which  there  was  a  somewhat  firm 
nucleus,  Von  Graefe  was  therefore  led  to  modify  the  linear  extraction,  and 
to  excise  a  portion  of  iris  prior  to  the  laceration  of  the  capsule,  and  then  to 
remove  the  lens  with  a  broad  flat  scoop.'  The  stages  of  this  operation  were 
as  follow*s:  1.  The  incision  w^as  made  at  the  edge  of  the  cornea  (temporal 
side),  and  embraced  about  a  ipiarter  of  its  circumference.  2.  A  portion  of 
iris  was  removed,  the  size  of  which  did  not,  however,  quite  equal  the  extent 
of  the  incision,  3.  The  capsule  was  freely  divided  quite  up  to  the  margin  of 
the  lens.  4.  A  scoop  was  then  introduced  at  the  free  edge  of  the  lens  and 
gently  inserted  between  the  posterior  cortical  substance  and  the  nucleus, 
and  the  cataract  lifted  into  the  anterior  chamber  and  extracted.  The  scoop 
which  he  employed  for  this  purpose  wi^  shallower,  broader,  and  sharper  at 
the  extremity  than  DaviePs  curette.     Thus  originated  the  '^nK^difieiJ  linear" 

1  *«  Archiv  f  Oplithftlm./*  v.  1. 
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Moop"  extraction — an  operation  which  afterwards  assumed  ao  important 
position  in  ophthalmic  BUreery.     By  this  modification  Von  Graefe  greatly 
ded  the  applicability  of  the  linear  extraction,  for  he  was  now  able  to 
e  through  a  linear  incision  cataracts  whose  cortex  was  of  a  pulpy  eon- 
ce,  and  the  nucleus  moderately  large  and  hard ;  a  form  of  cataract 
would  otherwise  have  necessitated  the  flap  extraction,     I  would  here 
rk  that  to  Von  Graefe  belongs  the  credit  of  having  first  suggested,  in 
me  cages,  Uie  combination  of  an  iridectomy  with  flap  extraction,  and  also 
having  introduced  the  modlfieil  linear  or  scoop  extraction.     The  principle 
the  latter  operation  is  essentially  his,  whatever  changei*  may  be  made  in 
shape  of  the  scoop,  and  it  is  worthy  of  remark  that  the  latest  operations 
ilate  it  more  to  that  originally  used  by  him.     Mr,  Critchett  has  already 
out  these  facts  in  his  admirable  paper  upon  scoop  extraction/  in 
Teh    he   says;  '*Thus   there   auddeiily   appeared    three   new  methods   of 
rating  for  cataract,  bearing  the  name  of  their  several  champions — the 
ethod  of  Mooren,  of  Jacobson,  and  that  of  Schufl  i  Waldau) ;  but  justice 
mjveU  me  to  state  that  these  gentlemen  lighted  their  tapers  at  the  torch  of 
'  \t  master,  F*rofessor  Von  Graefe.     Each  oi'  these  methods  had  been 

y  hiuggested  and  practised  by  him,  but  only  in  exceptional  cas^, 
instead  of  as  a  general  rule." 

Waidttu  shortly  afterwards  contrived  a  different  form  of  scoop,  of  varying 

■ixe,  which  was  deeper,  broader,  and  flatter  at  the  bottom  than  \  on  Graefe*s, 

■Its  edges  were,  moreover,  high  and  thin,  .«o  as  to  bite  into  the  lens,  the 

anterior  Irp  being  the  highest,  and  thus  facilitating  the  removal  of  the 

taract  by  pressing  after  it.     By  its  aid  he  proposed  to  remove  even  the 

rd  senile  cataract.     It  was  soon  found,  however,  that  this  form  of  scoop 

too  large  and  cumbersome,  and  its  edge^  too  high  and  sharp,  and  that 

was   therefore  diflBcult   to   introduce   it   readily  behind    the   lens,  more 

pecially  in  hard  senile  cataract,  in  which  it  may  very  easily  cause  dis- 

acement  of  the  lens  or  rupture  of  the  hyaloid  membrane.     Mr.  Bowman 

d   Mr.  Critchett  have  since  devised  some  forms  of  scoop  which  are  far 

er  and  in  all  cases  preferable  to  Waldau's,     The  scoop  operation,  as 

mcd  at  ^foorfields,  has  proved  remarkably  suocessful  in  llie  hands  of 

of  our  English  ophthalmic  surgeons,  more  especially  in  those  of  Messrs. 

wman  and  Critchett,  who  have  worked  out  the  subject  most  thoroughly, 

d  have  done  the  most  to  bring  this  operation  to  perfection.     As  my  de- 

ription  of  it  must  be  necessarily  brief,  I  would  refer  the  reader  to  their 

inirable  articles  upon  this  subject  in  the  "Royal  Ivoudon  Ophthalmic 

Oftpilal  Reports,"  vol.  iv.  p.  4. 

Dr.  Adolph  Weber  has  lately  introduced  a  mode  of  extracting  hard 
taracta  through  a  linear  incision  made  with  a  lance-shaped  knife,  without 
cbion  of  the  iris  or  the  employ nu-iit  of  a  traction  instrument.     lie 
ill  the  highest  terms  of  its  success  in  one  hundretl  and  three  cases  iu 
Trh  he  has  performed  it,  and  some  other  operators  are  also  very  warm  in 
is  praise.     Dr.  Weber  has  favored  me  with  the  following  outlioe  of  his 
resent  mode  of  operating ;  for  a  fuller  description  of  his  operation,  I  must 
sfer  the  reader  to  his  valuable  and  very  interesting  article  in  *'  Von  Graefe's 
irchiv."^     He  employs  a  krge   lance-shaped  knife*  (Fig,  157),  which  is 
m  and  twentjr-five  one-hundredth  millimetres  in  length,  and  ten  milUmetrea 
irottd  at  a  distance  of  six  and  five-tenths  millimetres  from  ita  point ;  and 

*  *»Rov»l  London  Ophthalmic  Hospiul  Reports,"  iv.  810. 
«»*A.'f.  0.,xm,  187. 

»  When  tho  catanict  h  not  very  lur^p  and  hiirrl,  Weber  ua^t  n  somewhat  Bmaller 
tiife,  which  i&  however  constructed  on  the  aiune  principle. 


8TALHNE    LENS, 

[this  width  it  retains  for  a  distance  of  two  niillimetres,  in  order  that  the 
iuturnal  and  external  wound  may  be  of  exactly  the  same  aize ;  thence  it 
Incomes  narrower  to  pass  over  into  the  stem.  The  back  of  the  blade  is  not 
tlut,  but  hollo we<l  out  (Fig  157,  c).  The  blade  is  bent  at  an  angle  of  about 
120-,  in  order  that  it  may  be  readily  used  from  above  nr  the  nasal  side. 
The  pupil  8h<juld  be  kept  widely  dilated  with  atropine  for  a  day  or  two 
l)efore  the  ofieration.  The  eyeball  having  been  steadily  fixtnl  below  the 
centre  of  the  lower  margin  of  the  cornea  with  a  pair  of  broad  fixation- 
forcep.  and  gently  drawn  down»  the  point  of  the  knife  i^  to  be  entered  in 


Fig.  157 
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the  centre  of  the  upper  margin  of  the  cornea,  just  in  the  sclero-^^oniea] 
junction ;  if  the  diameter  of  die  cornea  ia  less  than  twelve  milliraetree,  the 
incision  is  to  lie  a  little  further  away  from  the  edge  of  the  cornea.  The 
blade  is  to  be  carried  slowly  and  steadily  forwards  across  the  anterior 
chamber  as  far  as  the  base  of  the  instrument ;  its  point  will  then  have  nearly 
reached  the  opposite  (lower)  margin  of  the  cornea.  The  knife  is  then  to  be 
very  slowly  withdrawn.  This  will  prevent  the  sudden  escape  of  the  aqueous 
humor,  which,  from  its  stimulating  the  constrictor  pupilhe,  would  cau^  the 
pupil  to  contract.  Moreover,  during  the  alow  anci  gradual  withdrawal  of 
the  knife  wo  can  press  the  back  of  the  blade  somewhat  against  the  6dge  of 
the  section,  and  thus  prevent  prolapse  of  the  iris*  The  capsule  is  then  to  be 
very  freely  lacerated,  for  which  purpose  Weber  uses  a  very  minut«  double 
hook,  the  stem  being  bent  at  an  angle,  so  as  to  permit  of  its  being  readily 
turned.  The  capsule  is  to  be  divided  in  the  following  way,  the  fines  of  in- 
cision lying  somewhat  beneath  the  iris,  m  shown  in  Fig.  158,  where  the  dott^ 
line  indicates  the  pupil.  The  hook  having  been  passeti  down 
to  a.  Fig.  158,  the  capsule  is  to  be  divided  from  a  to  6,  and 
thence  to  c ;  then  the  instrument  is  to  be  again  (mssed  to  a, 
and  tne  capsule  divided  from  a  to  c2,  and  thence  to  r,  the  last 
incision  lying,  of  course,  along  the  inner  margin  of  the  sectioa. 
If,  on  the  withdrawal  of  the  hook,  the  capsule  does  not  present 
in  the  section,  the  instrument  is  to  be  reintroduced,  pttdsed 
down  to  c,  and  the  square,  torn  portion  of  capsule  drawn  out] 
in  the  direction  of/;  or  it  may  be  extracted  with  a  small  pair  of  iridectomy] 
forceps.  The  anterior  thin  lip  of  a  peculiarly  constructed  curette  is  then 
be  placed  on  the  external  lip  of  the  wound,  so  as  to  nreas  this  hi  r  !^ 

aoct  thus  facilitate  the  presentation  of  the  equator  of  tiie  lens  in  t: 
the  exit  of  the  cataract  being  assisted  by  a  slight  simultaneous  pf^»aire 
the  lixation-forcens  below  the  cornea.     During  tne  exit  of  the  lens,  the 
generally  protrudes  a  little  into  the  wound,  and  if  it  does  not  retract  at  < 
when  the  cataract  has  escaped,  it  should  be  replaced  by  applying  Von  Grat  t] 
vulcanite  curette,  and  gently  moving  this  from  the  angles  towards  the  ecu/ 
of  the  section.     This  will  soon  cauae  the  iris  to  retract,  anil  the  pupilj 
resume  its  normal  position,  a  point  which  should  be  alwavi*  careful! v  att 
to  before  the  operation  is  considered  as  finished.     [**  (jraefe  u.  J?^acuj 
Handb.  der  Augeuheilk.,"  iii.  pp.  30£^^U.— B.] 
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Prior  to  this  operation  the  pupil  should  be  widely  dilated  with  atropine, 

[and  the  cataract  examined  with  the  oblique  illumination,  so  that  the  size  and 

1kardne«6  of  the  nucleus,  and  the  consistence  of  the  cortical  substancet  may 

be  aaoertained  ;  for  the  eize  of  the  incision  should  be  apportioned  to  that  of 

the  uucleu«»  and  to  the  extent  and  consistence  of  the  cortical  substance^     The 

Ltient  should  be  placed  thorouglily  under  the  influence  of  an  ansesthetic,  for 

[any  ttudden  start  may  endanger  the  safety  of  the  eye,  more  ©specially  during 

the  period  of  the  introduction  of  the  scoop.     The  incision  is  to  be  made  in 

the  upward  direction  with  a  broad  lance-shaped  kniie  in  the  sclero-corneal 

ijunctiun,  and  should  average  from  tour  Uy  four  and  one-half  lines  in  extent. 

A  cx>rrespontling  portion  of  the  iris  hiiving  been  remove^l,  the  cjipsule  is  to 

be  freely  divideil  with  the  pricker.     The  next  and  most  difficult  atep  of  the 

operation  is  the  removal  of  the  lens  with  the  scoop,  for  which  purpose  either 

Mr.  Critchett's  (Fig.  159)  or  one  of  Mn  Bowman's  (Figs.  160  and  161)  scoops 

may  be  employed.     The  eye  having  been  fixed  with  the  forceps,  the  scoop  ia 


Fig.  169. 
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Fig.  160. 


Fig.  161. 


a—VON  GRAEFE'S  MODIFIED  LINEAR  EXTRACTION. 


to  be  introduced  into  the  section,  being  turned  directly  towards  the  back  of 

^the  eye,  so  that  its  anterior  lip  mav  glide  past  the  free  upper  margin  of  the 

Bleiii^  expose*!  by  the  iridectomy.     When  the  edge  of  the  scoop  has  piia»ed  the 

^Fxn&rgin  of  the  lens,  it  is  to  bo  turned  quite  fiat,  and  slowly  and  gently  in- 

H  ftinuated  with  a  delicate,  somewhat  wriggling  movement  into  the  jKeterior 

cortical  substance  between  the  capsule  and  the  nucleus,  until  its  further  end 

b«s  passed  the  margin  of  the  latter.     When  the  lens  is  well  grasped  by  the 

scoop,  it  should  be  slowly  removed^  care  being  taken  that  its  anterior  surface 

ia  pot  pressed  too  much  forward,  otherwise  it  will  bruise  the  iriy  and  cornea. 

^P^Von  Graefe  has  lately  devised  a  very  important  modilication  of  the  linear 

■  extraction,  which  combines  the  advantages  of  the  flap  with  the  sconp  ex- 

■  iraction.  For  whilst  the  section  lies  almrjst  entirely  in  the  sclero-corneal 
■juncti<»nt  it  yet,  on  account  of  its  shape  and  mode  of  formation,  gapes 
H sufficiently  to  permit  the  ready  exit  of  even  a  hard  senile  eatiiract  without 
"the  aid  of  any  traction  in:4trument.     The  success  of  this  operation  has  been 

BO  great  that  most  ophthalmologists,  amongst  whom  I  may  mention  Mr. 

k Bowman,  have  entirely  abandoned  the  scoop  extraction,  and  even  to  a  great 
extent  the  flap  o|)eration.     My  own  experience  of  it  ha45  aim  been  extremely 

*  Pfir  ft  full  de8<?riptioTi  of  this  opemtion,  vide  the  valuable  articles  by  Mr.  Critehctt 
pAnd  Mr.  Bowman,  •*  R,  L.  0.  H.  Rep.,"  iv.  4,  pp.  816  tind  332.     [Alao  **  Annales 
'ocuIUlinue,"  lii.  p.  116;  and  «  Klin.  Monntsbl.  f.  Augenheilk.,"  1864,  p.  849.^B.] 
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favorable,  and  I  prefer  it  greatly  to  every  other  mode  of  eaLtractioD  for  aemle 
cataract. 

The  operation  is  divided  into  four  periods:  1,  Thehxcmmi;  2.  Ths  irideo- 
iomy;  3.   Th^  lactation  of  tJte  capsule:  4.   Tlie  remmHiIoJthe  kn^, 

1,  The  patient  having  been  placed  under  the  influence  of  an  anaesthetic, 
the  eyelids  are  to  be  kept  apart  with  the  stop-speculuin  and  the  eye  fixed 
and  gently  drawn  clown  with  a  pair  of  forceps,  wnich  are  to  be  applied  cJi»e 
beneath  t!ie  centre  of  the  cornea.  For  this  operation  I  prefer  Dr.  Noyes* 
(of  New  York)  speculum,  the  rack  and  screw  of  which  are  on  tbe  nasal 
side,  thus  leaving  the  tempo  nil  side  of  the  eye  quite  free  for  the  manipula- 
tion of  the  knife  in  forming  the  section.  Another  advant-age  of  this  form  of 
speculum  is,  that  it  does  not  press  upon  the  eyeball,  but  lifts  the  li da  away 
from  it.  One  and  the  same  speculum  does  not,  however,  suit  both  eyea,  but 
it  must  be  made  right  and  left.  The  same  is  the  case  with  Weiss*  stop- 
speculum,  for  the  knob  of  the  screw  should  always  be  on  the  lower  branch 
(if  the  up|>er  section  is  made),  for  if  it  is  on  the  upper  branch  its  projexition 
will  considerably  incommode  the  operator  during  the  making  of  the  incision. 
If  it  is  found  during  any  part  of  the  operation  that  the  patient  is  straining 
a  good  deal  and  that  the  speculum  is  pressing  on  the  globe,  an  assistant  should 
be  directed  to  lift  it  forward  a  little  away  from  the  eyeball,  and  keep  it  thus 
until  the  operation  is  completed. 

The  point  of  a  long  narrow  knife'  (Fig.  102),  with  its  cutting  edge  upwards, 
is  then  to  be  entered  in  the  sclerotic  near  the  upfjer  and  outer  portion  of  the 
cornea  (at  the  point  A,  Fig.  163,  which   represents  the  left  cornea),  about 
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one4hird  of  a  line  from  it«  edge,  so  that  it  may  enter  the  anterior  chamber 
Quite  at  the  periphery.  The  point  of  the  knife  should  be  at  first  directed 
downwards  and  inwards  towards  c,  so  as  to  enlarge  the  inner  incision,  and 
then,  when  the  blade  has  advanced  about  three  and  one-half  lines  into  the 
anterior  chamber,  the  handle  is  to  be  depre^^ed  and  the  point  carried  up  and 
akmg  to  Ji,  where  the  counter-puncture  is  to  be  made,  at  a  point  lying  oppo- 
site to  that  of  the  puncture  (A).  Great  care  must  be  taken  that  the  counter- 
puncture  tloes  not  lie  too  far  in  the  sclerotic,  which  may  easily  occur  if  the 
presentation  of  the  point  of  the  knife  is  not  carefully  watched,  or  the  blade 
is  passed  too  far  downwards  and  inwards  before  it  is  turned  upwards  to  make 
the  counter-puncture. 

Such  an  error  will  give  rise  to  a  wide  gaping  wound,  and  in  all  probability, 
if  the  patient  strains  at  all  or  the  Nspeculum  presses  on  the  globe,  to  great 
loss  of  vitreous,  even  perhaps  before  the  iria  has  been  excisetl,  and  almost 
with  certainty  during  the  pressure  which  has  to  be  made  on  the  eyaball  to 
facilitate  the  escape  of  the  lens.  In  order  to  avoid  any  irregularity  in  the 
height  of  the  corneal  flap  f  Lappeuhohe),  Von  Graefe  recommends  that  when 
the  point  of  the  knife  is  carriefl  downwards  and  inwards  (towards  c,  Fig.  163), 

*  Tht-  knifu  ahuuld  he  vi'vy  narruw.  Gradimlly  soaie  instninioiit-iiiakers  have  de- 
partLsl  iiKtreund  more  fnmi  the  original  i»c*del,  sind  have  inftde  it  much  too  broud.  Von 
Gra«fe  lays  grent  stres^s  upon  Iho  advantages  t>f  having  tlir-  instniini'nt  very  narrow,  u 
its  iiianipulHtit»ij  ut  thw  ustivnjt*  periphc-ry  of  the  antfrior  Lhuniber  is  much  more  ea^j, 
and  the  fucility  of  turning  it  much  greater  thun  when  tlie  blade  h  broad. 
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tkrough  the  anterior  chamber,  its  edge  ahould  Dot  be  kept  quite  parallel  to 
the  irii*,  but  turoed  a  little  forward.  By  so  doing,  we  give  to  the  temporal 
portioQ  of  the  wound  a  more  horizontal  direction,  so  that  it  lies  in  afmoet 
the  exact  continuation  of  the  remainder  of  the  section. 

As  5<^Mjn  as  the  counter-puncture  has  been  made,  the  edge  of  the  blade  ia 
he  turned  jsoinewhat  oblitjuely  upwards  aud  forwards,  and  the  knife  pushed 
";ht  on  until  its  length  is  nearly  exhausted,  when  the  Bection  is  to  be 
led  by  drawing  it  slowly  and  gently  baekwards  from  heel   to  poiot. 
Fig.  164,  the  section  is  represented  by  the  uppejinoat 
otted  line, — H.]     The  knife  will  now  be  beneath  the  con* 
nunctiva,  which  is  next  to  be  divided  in  such  a  manner  as  to 
I  leave  a  conjunctival  flap  of  from  one  to  one  and  one-half 
linee  in  height.    In  order  that  it  may  not  exceed  this  extent, 
ilh«  edge  of  the  blade  must  be  turned  horizontally  forwards 
(or  even  downwards.     If  the  cataract  is  hard  and  the  nucleus 
^Xtrf  large,  it  is  advisable  to  make  the  points  of  puncture  and  couuter- 
pimctiire  about  one-tlurd  of  a  line  lower,  so  &»  to  obtain  a  somewhat  larger 
tectioD.     Directly  the  counter-puncture  is  made,  the  aqueous  humor  escapes 
beneath  the  conjunctiva  and   bulges  this  out,  giving  rise  to  a  contsideranle 

B  thrombus,  which  somewhat  hides  the  exact  point  of  counter-puncture  and 
tlie  line  of  section.  This  is  often  very  embarrassing  to  the  young  operator, 
and  apt  to  misleatl  him  a.-?  to  the  true  course  of  the  section  he  is  making. 

By  this  incision,  the  track  of  the  wound  lies  almost  perpendicular  to  the 
Burfaoe  of  the  cornea,  and  is  more  steep  (Jess  slanting)  than  that  made  by 

Ith^  lance-ehaped  iridectomy  knife.     Thus  the  exit  of  the  lens  is  much  facili* 
tated,  for  its  equator  passes  more  readily  into  the  track  of  the  wound,  and 
the  cortical  substance  also  exudes  more  easily.     There  is,  however,  the  disad- 
Tautage  tltat  if  the  section  is  made  too  steep  the  suspeDsory  ligament  loses 
itB  s«o|>ort,  and  hence  there  is  a  greater  tendency  to  loaa  of  vitreous  humor 
than  If  the  incision  is  made  with  the  iance-shaped  knife.     Von  Graefe'  does 
Dot  aow^  give  the  knife  so  steep  a  direction  in  making  the  section  as  origi- 
nally, but  turns  its  edge  somewhat  more  obliquely  upwards  and  forwards;  m 
Hthis  way  the  extenial  wound  lies  throughout  in  the  sclcro-comeal  ianction, 
Bihe  Ci^injunctival  Hap  is  more  easily  formed,  and  the  section  gapes  less  than 
~  if  it  be  made  more  steeply. 

li*  the  cataract  has  a  big,  firm  nucleus,  care  must  betaken  that  the  incision 

sufficiently  large  to  permit  of  the  ready  exit  of  the  lens  without  the  neees- 

lity  of  employing  much  pressure  ujDon  the  eye,  or  the  use  of  a  scoop.     In 

[such  caAe«  I  always   make  the  puncture  and   coimter-puneture   somewhat 

lower  down,  and  a  little  nearer  the  horizontal  diameter  of  the  comea,  which 

|b,  I  think,  to  be  preferred  to  a  more  [peripheral   jxisition  of  the  section. 

'Or  a  large,  hard  cataract,  the  incision  should  measure  about  five  lines ;  but 

if  the  cataract,  tliough  perfectly  hard,  is  somewhat  flattened,  une  of  about 

four  and  three-quarter  lines  will  suffice.     This  will  [)ermit  of  the  easy  exit 

of  tlie  cataract,  a  very  gentle  pressure  with  a  curette  upon  the  lower  portion 

rof  the  cornea  suffic'mg  to  "coax*'  it  out.  If  it  is  found,  however,  during 
the  fourth  stage  that  the  section  is  a  little  too  small,  it  is  better  to  enlarge  it 
somewhat  at  each  angle  w^ith  a  pair  of  blunt-pointed  scissors,  than  to  en- 
deavor U)  force  out  the  lens  by  an  extra  degree  of  pressure  on  the  cornea,  as 
this  will  be  almost  sure  to  cause  rupture  of  the  hyaloid,  and  an  escape  of 
the  vitreous  humor  i>erhapfl  even  before  the  exit  of  the  lens,  in  which  case 
we  shall  be  obliged  to  pass  in  a  scoop  behind  the  cataract  and  thus  remove  it. 


»  •*  A.  r.  O./'  xiii.  2,  p.  66»,  and  "A.  f.  0.,"  xiv.  3,  109. 
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Mr.  Critcbett  prefers  to  make  the  section  throughout  in  the  cor^fj^ 
close  to  ite  edge,  as  he  thinks  that  this  diminifihes  the  chaDce  ot     ^^0] 
vitreous  and  of  prolapse  of  the  iris.     He  also  makes  but  a  small  iriw^  \, 

2,   The  iridectomy. — If  the  section  does  not  come  well  into  vie^*^ 
somewhat  hidden  by  the  upper  lid,  an  assistant  is  to  draw  the  eV^ 
down  with  a  pair  of  forceps,  taking  great  care  not  to  prese  upn  ^^^ '*^iii 
down  the  cyeba!).     The  oj>erator  should  then  turn  down  the  little  votV  ^ 
tivai  flap  over  the  cornea  with  a  pair  of  very  small  iris  forceps,  for  thi^^     j/ 
prolapsed  portion  of  the  iris  will  be  laid  quite  bare;  the  iris  should  tb^-'^^t 
necessary,  be  drawn  forth  a  little  more,  and  excised  to  the  required  ^^    ^.e 
quite  close  to  its  ciliary  insertion.     This  is  not,  however,  to  be  done  by  ^   j 
cut,  but  by  three  or  ftiur  successive  snips,  the  scissors  being  slightly  tur^^ 
so  as  to  iollow  the  curvattire  of  the  eyeball,  which  allows  of  the  bl»4^ 
being  applied  quite  close  to  the  section,  or  even  |>erhaps  a  little  bt*twe€U  *^^ 
lips.     As  it  is  particularly  at  the  angles  of  the  wound  that  little  portions  ^^ 
iris  are  apt  to  remain  involved  in  the  section,  special  attention  should  alwaj*^ 
be  directed  to  these  situations,  and  any  little  protrusion  be  snipped  careMif 
ofl'     For  if  little  portions  of  iris  remain  in  the  incision,  they  may  retard 
the  firm  union  of  the  section,  be  productive  of  much  irritation »  and  give 
rise  to  a  cystoid  cicatrix,  or  to  a  more  or  less  considerable  prolapse  of  the 
iris,  which  may  not  only  prove  very  troublesome  by  keeping  up  a  long- 
continued  state  of  irritation,  but  even  dangerous  to  the  eye,  by  giving  rise 
to   inflammatory   complications,   such  as   iritis  serosa.     Another   j>oint  to 
which  Von  Gruefe  calls  i>articular  attention^  is  the  position  of  the  cut 
angles  of  the  sphincter  pupil  he  at^er  the  excision  of  the  iris,  and  he  always 
looks,  before  he  |>asses  on  to  the  laceration  of  the  capsule,  whether  or  not 
the  sphincter  has  retracted  to  its  proper  position.     If  one  or  both  angles  of 
the  sphincter  arc  displaced  upwards  or  involved  in  the  section,  the  convex 
surface  of  the  vulcanite  curette  should  be  placed  on  the  cornea  close  to  the 
angle  of  the  wouud  towards  which  the  pupil  is  displaced,  and  then  gently 
pa^ed  from  the  periphery  towards  the  centre  of  the  cornea  :  this  will  not^ 
only  tend  to  push  the  iris  down,  but  will  also  stimulate  the  action  of  the 
constrictor  pupilke,  and  thus  assist  in  cau.^ing  the  retraction  of  the  angle  of 
the  sphincter.     If  only  the  nasal  angle  of  the  latter  is  involved,  we  may 

Eush  this  gently  down,  and  smooth  the  iris  with  the  back  of  the  cystitome 
efore  we  proceed  to  lacerate  the  caj^ule. 
The  extent  of  the  iridectomy  must  vary  somew^hat  according  to  the  size  _ 
and  hardness  of  the  nucleus,  and  also  according  to  the  position  of  the  upper  ■ 
lid.     If  the  nucleus  is  large  and  hard,  I  think  it  better  to  remove  a  con-  ■ 
siderable  portion  of  irig,  even  perhaps  almost  corresponding  to  the  size  of 
the  incision  ;   for  this  will  permit;  of  the  ready  exit  of  even  a  large  hard 
cataract,  without  any  bruising  of  the  iris.     Moreover,  if  the  upper  lid  hangs 
down  sufficiently  to  cover  the  upper  third  of  the  cornea,  no  unsightlineas  or 
inconvenience  will  be  produced  by  so  wide  an  iridectomy,     But  it  will  be 
different  if  the  palpebral  aj>erture  is  wide,  so  that  the  whole  cornea  is  ex- 
posed, for  then  the  large  artificial  pupil  may  give  rise  to  a  considerable  and 
annoying  sensation  of  glare,  and  also  diminish  the  acuity  of  vision  by  pro- 
ducing circles  of  diffusion  upon  the  retina,  on  account  of  the  irregular  re- 
fraction at  this  portion  of  the  periphery  of  the  cornea, 

3.  Laceration  of  the  capsule. — The  operatf>r,  ste^idily  fixing  the  eyeball 
with  the  forceps,  next  freely  divides  the  capsule  with  the  prick'er  or 
Von  Graefe's  cyatitome  by  three  successive  incisions.    The  one  is  to  com« 

**«  A.  f  O.,'*  xiv,  a,  136. 
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Bence  at  the  lower  edge  of  the  pupil,  or  eveo  a  little  below  it  beneath  the 
iris,  and  extend  upwards  along  its  inner  side,  the  other  passing  to  the  same 
extent  along  the  outer  margin  of  the  pupil.  Both  incisions  should  reach 
quite  up  to  the  iwriphery  of  the  iens  exposed  by  the  iridectoray.  An 
expert  *^perator  may  even  carry  the  incision  beneath  the  irl&  nearer  the 
periphery  of  the  capsule,  m  aa  to  obtain  a  very  free  laceration  of  the  latter. 
But  this  re»;|uire8  considerable  dexterity  and  delicacy  of  manipulation, 
otherwise  the  pricker  may  easily  bruise  the  iris,  or  press  so  much  upon  the 
lens  as  to  displace  it.  If  there  are  slight  adhesions  oetween  the  iris  and  the 
capeule^  they  should  be  divided  by  passing  the  instrument  a  little  beneath 
the  edge  of  the  pupil.  Finally,  the  capsule  should  be  lacerated  at  [{»  pe- 
riphery in  a  line  corresponding  to  that  of  the  incision.  In  using  the  pricker, 
its  edge  should  always  be  turned  in  a  slanting  direction  and  not  be  pressed 
dy  backwards,  otherwise  the  cataract  may  be  disloaued  into  the  vitreous 
lor,  or  its  upper  margin  displaced  behind  the  upper  edge  of  the  incision. 
De  Wecker  has  lately  deviseii  an  instrument  ior  lacerating  the  capsule, 
lich  he  terms  a  **  pLnce-cystitome,*'  It  closely  rt^embles  a  pair  of  curved 
leetoray  forceps,  each  branch  of  which  is  furnished  with  a  small  triangubir 
Itling  blade  (like  Von  Graefe's  cyatitome),  situated  on  the  extremity,  and 
tending  for  a  little  distance  along  the  convex  or  outer  sirJe,  It  is  to  be  used 
the  following  manner:  The  branches  having  been  introduced  closed  and 
aa  far  as  the  lower  border  of  the  pupils  it  is  to  be  turned  so  as  to  bring  the 
triaogular  extremity  of  the  cystitome  in  coutaet  with  the  anterior  capsule  ; 
the  branches  are  then  to  be  opened  i  whilst  tliey  incise  the  capsule  along  the 
►wer  e<ige  of  the  pupil )  to  the  width  of  about  four  nnllimetres ;  being  kept 
opened,  the  capsule  is  to  be  incised  by  them  from  below  upwards,  par- 
lei  to  the  margin  of  the  artificial  pupil  as  far  as  the  upper  edge  of  the  lens, 
len  they  are  to  be  closed,  so  as  to  seize  the  tlapof  the  capsule  thus  formed, 
then  the  closed  forceps  are  to  be  removed  in  the  same  way  as  an  ordi- 
ry  cystitome.  We  can  thus  excise  a  square  tlap  of  the  capsule. 
[Peripheral  cystot^Dmy  for  cataracts  in  general  has  now  been  practised 
Lew  hat  extensively  for  about  two  years,  both  in  France  and  the  United 
lies.  Dr,  Grueuing  first  applied  the  peripheral  division  of  the  capsule  to 
the  extraction  of  a  Morgagnian  cataract  in  1877,  and  since  then  Knapp 
K|d  others  have  employed  it  for  all  hard  cataracts.     (See  a  paper  by  Martin 

■  the"Annales  dViculifltique,''  Janvier-Fevrier,  1878;  and,  also,  articles  by 
Bruening  and  Knapp  in  the  **  Archives  of  Ophthalmology,"  vii.) 

K  Wfttsun  advises  opening  the  capsule  before  niakingjthe  corneal  section  in  the 
KmIiou  for  cataract.  (See  '*  Med.  Times  and  Gazette,  May  7, 1881.) — B.] 
VC  Removal  of  the  lem, — During  the  earlier  period  of  performing  his  new 
fceration,  Von  Graefe  was  in  the  habit  of  assisting  the  exit  of  the  lens  by 
Kessing  upon  the  upper  portion  of  the  sclerotic  with  a  broad  curette,  and 
■ding  this  by  counter-pressure  with  the  forceps  below  the  cornea.  When 
Ke  edge  of  the  lens  had  once  presented  itself  in  the  section,  its  delivery 
Hbj»  still  more  assisteil  by  gliding  the  curette  in  a  lateral  direction  along  the 
■lerotic  to  the  angles  of  the  LQciaion  (this  was  termed  the  SchlitUm-manCEuvre). 
K  was  found,  however,  that  the  removal  of  the  lens  was  often  difficult,  with- 
Klt  exerting  a  dangerous  degree  of  pressure,  and  that,  occaaionHlly,  it  was 
Hboenary,  in  order  to  extract  the  lens,  to  pass  in  a  scoop^  or  a  peculiarly 
K&ped  hook  devised  by  Von  Graefe, 

■  He  has  now,  however,  substituted  for  this  manceuvre  the  use  of  a  vulcanite 
Krette»  which  he  preaees  against  the  lower  jwrtion  of  the  cornea,  and  thus 
B^^e  removal  of  the  cataract.  It  is  to  be  used  in  the  following  manner: 
^^^be  18  to  be  fixed  with  the  forceps,  which  arc  not  to  be  placed  directly 
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below  the  cornea,  ns  they  would  then  interfere  somewhat  with  the  manipula^ 
tioo  of  the  curette,  but  yligbtJy  to  the  inner  or  outer  side  of  the  centre, 
The  curette  is  then  to  be  placed  upon  the  lower  margin  of  the  cornea,  aDd 
presseii  slightly  backwards  and   upwards,  so  as  to  cause  the  upper  etlge  of 
the  lens  to  present  itself  in  the  section  ;  and  then  the  pressure  ie  to  be  made 
directly  backwards,  in  order  that  the  iena  nmy  be  rotated  round  its  tmtiH' 
verse  axis  and  tilted  well  forward  into  the  wound.     When  this  has  oocurrd, 
its  exit  ifl  to  be  gently  aided  by  pushing  the  curette  slowly  upwards  over  the 
surface  of  the  cornea,  so  that  it  follows  step  by  step  the  delivery  of  the  lens. 
If  the  upper  margin  of  the  lens  does  not  present  in  the  section,  but  shows  a 
tendency  to  get  behind  its  upper  edge,  the  latter  should  be  gently  pres8t<i 
back  with  the  edge  of  a  curette  by  an  assistant,  which  will  genenuiy  cause 
the  lens  to  enter  the  incision ;  or  the  operator  may  do  this   himself,  and 
exert  the  counter-pressure  just  beneath  the  cornea  with  the  forceps.    Or. 
again,  the   lens   may   be   gently    pushed    back  a   little  with   the  pricker, 
until  ita    upper   margin   again    lies   opposite   the   incision.     If  it  is  found 
that  portions  of  the  lower  cortical  substance  are  stripped  off  and  are  in- 
clined to  lag  behind,  the  curette  should  be  drawn  a  little  back  again^  and 
the  fragments  of  cortex  pushed  along  after  the  hody  of  the  lens,  and  in  this 
way  the  whole  cataract  may  generaily  be  remo^'^ed.     If  the  appearance  of 
the  cataract  indicates  the  presence  of  a  good  deal  of  soft  matter,  it  is  well 
to  work  this  gently  towards  the  centre,  by  pressing  the  curette  lightly  from 
the  lower  and  lateral  margin  of  the  C4jrnea  towards  its  centre,  before  attempt- 
ing to  remove  the  lens,  for  thus  we  may  often  i^ucceed  in  getting  the  soft 
matter  to  exude,  together  with  the  firmer  nuclear  portions.     If  small  frag- 
ments of  lens-matter  still  linger  behind  after  the  body  of  the  cataract  has 
been  removed,  they  should  be  coaxed  out  by  again  passing  the  curette  over 
the  cornea,  and   pushing  thera   in   front  of  tne   instrument.     Or,  as  Vol 
Graefe  advises,  the  lid-holder  having  been  removed,  the  operator  should 
gently  rub  the  lids,  more  especially  the  lower  one,  in  a  circular  direction^ 
and  thut>  loosen  tlxe  marginal  portions  of  cortex  ft-om  behind  the  iris,  and 
bring  them  into  the  area  of  the  pupil,  and  thence  out  through  the  wound. 
Von  Graefe  attaches  great  importance  to  the  removal  of  remnant*  of  cortical 
substance,  and  often  4e votes  some  length  of  time  to  this  purpose. 

The  object  of  making  the  curette  of  vulcanite  instead  of  silver  is  that  it 
is  more  resilient,  and  the  degree  of  prcijisure  can,  therefore,  be  regulated 
with  the  greatest  nicety,  and  its  touch  h  moreover  more  agreeable  to  the 
cornea^  The  vulcanite  has,  however,  the  disadvantage  of  being  very  brittle, 
80  that  it  breaks  very  readily.  For  this  reason  1  have  lately  preferred 
Weiss'  tortoise-shell  curette,  which  offers  all  the  advantages  of  the  vulc^nit 
without  its  brittleness. 

The  loss  of  vitreous  humor  ha*  diminished  very  considerably  since  Voo 
Graefe  substituted  the  latter  mode  of  removing  the  lens  (by  pressing  from 
below)  for  the  "Schlitten-manwuvref  indeed,  in  the  last  two  hundred  and 
thirty  operations,  he  only  lost  vitreous  humor  in  nine  cases,  which  gives  \em 
than  four  per  cent.*  In  three  of  these  the  vitreous  humor  was,  moreover, 
fluid.  If  this  occurs,  the  vitreous  may  escape  directly  the  section  is  finished, 
and  even  before  it  is  attempted  to  excii*e  a  portion  of  iris.  In  such  a 
dbBe  it  is  best  to  excise  a  portion  of  iris,  if  this  can  be  done  without  very 
great  loss  of  vitreous,  and  then  to  remove  the  lens  in  its  capsule  by  passing 
Critchett's  scoop  behind  it  into  the  vitreous  humor,  and  liiling  it  out.  A 
considerable  quantity  of  vitreous  will,  of  course,  escape,  but  any  subsequent 


n 


A.  f.  O.,"  xiii.  2,  666. 


GRAEFES     FERIFIIKKIOAL     LINEAR     KXTRACTION,       465 


imstion  is  likely  to  be  far  leas  severe,  if  the  entire  leus  is  removed  in 
kpaule,  than  if  more  or  less  considerable   fragments  of  lens-«u balance 
id  capsule  remain  behind. 

Several  of  the  best  operators  still  difler  in  opinion  as  to  the  advantage  of 

laking  the  section  in  the  sclerotic  or  in  the  cornea,  for  whilst  Von  Graefe 

►refers  the  former,  Critchett  and  Von  Arlt  are  in  favor  of  the  latter  proceeding. 

think  that  the  exact  line  and  extent  of  the  incision  should  vary  with  the 

\itJ&  and  hardness  of  the  nucleus,  and  the  dimensions  of  the  cornea.     If  the 

lucleua  is  large  and  firm,  and  the  diameter  of  the  cornea  small,  the  section 

should  be  made  slightly  more  in  the  sclerotic,  the  puncture  and  counter- 

mncture  being  also  aomevvhat  lower,  for  we  shall  thus  gain  a  larger  section, 

td  the  delivery  of  the  lens  will  be  easy,  and  free  from  all  squeezing  and 

iruisiiig  of  the  part^.     If  the  section  ts  made  Jn  the  cornea,  and  more  espe- 

•ially  if  a  portion  of  cornea  is  left  standing  at  the  top,  the  exit  of  the  lens 

oflUm  difficult  and  labored,  and  accoinpaoied  by  a  good  deal  of  bruising 

fjof  the  parLs  and  stripping  off  of  the  surface  matter  of  the  lens,  which,  if  it 

remains  behind,  may  set   up  very  considerable  irritation.     Moreover,  the 

upper  e<ige  of  the  Jens  niay  be  caught  behind  the  portion  of  the  cornea 

^ivnich  has  been  left  sttinding,  and  be  firmly  wedged  in  between  it,  or  the 

lens  may  even  be  displaced  upwards  behind  the  sclerotic.     This  is  the  more 

ipt  to  occur  if  the  first  pressure,  which  is  made  with  the  curette  upon  the 

Dwer  portion  of  the  cornea,  is  not  made  backwards  and  upwards,  but  only 

tpwarod,  for  then  the  lens  will  be  pushed  directly  upwards,  and  may  become 

Iged  behind  the  upper  portion  of  the  cornea.     The  object  of  the  backward 

treasure  upon  the  lower  portion  of  the  leos  is  to  tilt  its  upper  edge  into  the 

stion,  for  when  it  has  once  gained  this  position  the  escape  of  the  lens  is 

\y  enough,  provided  the  section  be  of  a  sufficient  size.    My  own  experience, 

must  admit,  is  greatly  in  favor  of  the  sclerotic  section  lying  in  the  sclero- 

iirneal  junction,  or  very  slightly  beyond  it.     But  where  a  considerable 

•tion  is  required,  I  prefer  to  obtain  this  rather  by  making  the  puncture  and 

ountvr-puncture  lower,  thau  by  making  the  incision  more  in  the  sclerotic, 

for  in  the  latter  case  there  is  always  a  gre^iter  risk  of  loss  of  vitreous. 

For  a  long  time  I  made  the  section  strictly  according  to  Von  Graefe's 
dir&etious,  but  I  found  occasionally  that,  in  spite  of  every  care,  vitreous  was 
lost  if  the  patient  suddenly  strained  very  much,  or  nipped  his  eyelids  firmly 
'ogether,  or  if  he  retched  or  vomited  Irom  the  chloroform^     For  from  the 
rtsry  neripheral  position  of  the  incision  rupture  of  the  hyaloid  and  ascape  of 
he  vitreous  are  but  too  prone  to  occur  under  the  above  circumstances;  more- 
over, there  is  also  a  greater  risk  of  prolapse  of  the  iris  at  the  angles  of  the 
iclsinn.     Hence  I  have  gradually  come  to  adopt  a  less  peripheral  section, 
tnd  now  generally  make  the  puncture  and  counter-puncture  just  external 
0  (about  one-half  a  line  from)  the  sclero-corneal  junction,  and  about  one 
tnd  one-quarter  or  one  and  one-half  lines  below  the  summit 
►f  the  cornea,  but  the  centre  of  the  section  lies  at  the  upper 
Ige  of  the  cornea.      I,  however,  vary  the  situation  of  the 
•uncture  and  counter-puncture,  according  to  the  size  of  the 
►rnca  and  the  size  and  hardness  of  the  nucleus.    If  the  cornea 
large  and  the  nucleus  but  moderate  in  size,  I  make  both  the 
fnri-6  nearer  the  cornea,  and  a  little  higher  than  when  the 
small  and  the  nucleus  big  and  firm.     I  think  it  better 
itU  to  vary  the  shape,  position,  and  size  of  the  section, 
according  to  the  peculiarities  of  the  case,  than  to  lay  down  a  hard  and  fast 
lie  as  to  these  points.     Since  I  have  made  the  section  less  peripheral,  I 
lave  certainly  lost  vitreous  much  leas  frequently  than  formerly,    De  Wecker 

80 


Fig.  166. 


J  I  111  >■»  lU 


466 


DISEASES     OF    THE     CRYSTALLINE    LEKS« 


likewise  advocates  a  very  eiinilar  section,  although  be  makes  the  pua 
and  comiter-piincture  slightly  more  in  the  sclerotic  than  1  am  lo  the  haUt 
doing.  In  his  operation  *'The  puncture  and  counter-puncture  lie  in  t 
sclerotic  one  riiillimetre  outside  the  edge  of  the  cornea*  in  a  horizontal  lin 
passing  two  millimetres  from  the  upper  margin  of  the  cornea ;  the  exit  of  t 
instrument  correj^ponding  with  the  upper  margin  of  the  cornea/'*  Whili 
Von  Graefe's  incision  (if  the  cornea  has  a  diameter  of  twelve  millimet 
is  ten  millimetrea  in  extent,  De  Wecker's  is  about  eleven  and  one-half  mil 
metres,  the  size  of  the  cornea  being  the  same  (tride  Fig.  165).  OB  equals  si 
millimetrcB,  OC  equals  seven  millimetres,  OE  equals  four  millimetres,  (E 
equals  two  millimetres),  BC  equals  nine  and  twenty-five  one-hundrethe  mill 
metres,  CD  equals  eleven  and  forty-eight  hundred  and  ninety-one  ten-tho 
sandths  of  a  millimetre,  or  nearly  eleven  and  a  half  millimetres. 

The  after-treatment  of  tliis  operation  is  generally  extremely  simpl 
Liebreich's  bandage  should  be  applied  directly  after  the  operatiOD,  aod 
any  severe  pain  should  arise  in  the  course  of  the  day,  cold-water  dreasin^ 
(frequently  cbanged)  should  be  applied,  care  being  taken  that  it  is  not  per» 
aifited  in  too  long.  If  the  pain  does  wot  yield  to  this  treatment,  a  leech  or 
two  should  be  applied  to  the  temple.  On  the  second  day  atropine  dropi 
should  be  prescriue*!.  The  patient  may  generally  leave  his  bed  on  the  second 
or  third  day,  but  this  will  depend  upon  individual  circumstances,  and  upon 
the  fact  as  to  whether  he  can  have  proper  supervision.  With  some  patients 
it  is  advisable  to  permit  their  leaving  the  bed  even  the  dav  after  the  oj>era- 
tion,  but  it  is  always  wiser  to  err  on  the  side  of  safety,  'the  general  rulet 
laid  down  for  the  after-treatment  of  flap  extraction  also  apply  to  Von  Graefe  * 
'iperation.  [Bribosia  proposes  two  modifications  of  the  peripherical  linear 
Operation.  He  advises,  as  the  first  step,  the  laceration  of  tlie  capsule  by  a 
stop-needle  through  the  cornea.  He  then  intrwluces  the  narrow  knife,  and 
in  passing  it  across  the  anteritir  chamber,  rotates  it  slightly^  so  i\»  to  cause  a 
prolapse  of  the  iris  ufwn  the  knile,  which  he  thus  excises.  Tliis  is  not  to  be 
recunmiendeth* — B.] 

Dr.  Taylor,  of  Nottingham,  has  operated  by  a  method  somewhat  eimi 
to  that  of  Von  ( iraefe  i  but  quite  independently  of  him)  since  the  summer 
of  18Go,  iudted  both  appear  to  have  begun  about  the  same  time**  He  mort 
lately,  however,  substituted  the  following  operation:*  The  eye  having  beea 
fixed  with  a  pair  of  sharp  forceps  at  the  upper  and  middle  third  of  thfi 
margin  of  tht^  cornea,  he  enters  a  peunted  knife  (a  line  in  width  and  bent  al 
an  angle)  in  the  sclero-corneal  junction,  one  or  two  lines  from  the  foreepft  at 
(be  summit  of  the  cornea,  and  this,  being  passed  well  into  the  anterior 
chamber,  is  pushed,  with  a  sawing  movement,  along  the  summit,  for  a  dia- 
tauce  of  three  line*.  If  no  iridectomy  is  to  be  made,  the  c^ipsule  is  now  ta 
be  opened  with  tlie  pricker;  otherwise  a  portion  of  the  iris^  having  been 
drawn  out  of  the  wound,  is  to  be  excised,  and  the  capsule  then  lacerated. 
Finally  the  section  is  to  he  sufficiently  enlarged  with  a  narrow,  blunt-pointed 
knife,  tf>  permit  of  the  ready  exit  of  the  lens  by  simple  pressure  on  the  lower 
V  rtiea. 

has  Ifitely  modified  the  above  method,  by  exH«in^  n  nm^l 

}.  V  of  the  iris  instead  of  its  whole  br 

in  ;  ^         'U  of  iris  attached  to  it  being  left  uui 

tha  aBi«nor  chamber;  the  lens  is  then  extruded  through  the  gap  in  th 

liqut',**  Mare-Avril,  1872. 

ih  lni<?rriftt  Ophthal.  Coagreit,*'  liondon,  1872,— B,] 
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ordinary  wav,  gliding  behind  the  pupil  so  that  there  h  no  stretching  of  the 
sphincter,  In  this  way  Dr.  Taylor  believes  he  hiis  secured  all  the  advantages 
in  the  way  of  safety  and  certainty  of  an  associated  iridectomy,  and  at  the 
same  time  attained  the  grand  desideratum,  a  central  and  rarivable  pupil. 
To  avoid  the  disadvantages  in  Von  Graefe's  ojxjration  arising  out  of  the 
Tipheral  position  of  the  wound,  and  the  diwadvantages  in  flap  extraction 
*i^iijg  out  of  the  height  of  the  flap,  Dr,  Liebreich  was  led  to  devise  a  new 
lethod  of  extraction/  He  found  that  without  actual  formation  of  a  flap, 
lat  mechanism  can  be  brought  about,  by  means  of  which  the  advancing 
juator  of  the  leni*  overcomes  the  obs^tacles  of  the  iris  and  of  the  sphincter 
mpillie  in  order  to  enter  the  wound.  Avoiding  iridectomy,  he  found  he 
>uld  do  without  elevators  and  forceps,  "  and  thus  change  the  whole  opera- 
tion into  a  leas  violent  and  alm*>st  [)ainlea3  one." 

The  incision  is  situated  entirely  within  the  cornea,  with  the  exception  of 
the  points  of  puncture  and  counter-puncture,  which  are  placed  about  one 
millimetre  beyond  it  in  the  sclerotic' — the  whole  remaining  incision  passing 
irith  a  very  sfight  curve  through  the  cornea,  so  that  the  centre  of  it  is  about 
one  and  one-half  or  two  millimetres  within  the  margin  of  the  cornea  ( Fig.  166). 
All  the  instruments  required  are  two,  namely,  a  very  small  Von  Graefe'a 

Fig.  lfi*j. 


fa,  and  a  cyetitome  which  has  a  common  Daviel's  spoon  at  the  other  end. 

pposing  the  right  eye  is  to  be  operated   upon;  the  operator,  standing 

hind  the  patient,  takes  hold  of  the  upper  eyelid  with  the  index  finger  of 

leil  band,  whilst  he  slightly  presses  the  middle  finger  against  the  inner 

"  lis  of  the  eye.     The    knife,  held   in   the   right   hand  with  its  back 

ontal  and  backwards,  the  plane  of  the  blade  making  with  the  horizontal 

meridian  of  the  eye  an  angle  of  about  45"^,  enters  the  sclerotic  at  the  point 

ed.     "  Withmit   altrrinrj   the  direction ^   the   knife   passes  through   the 

or  chamber  in  order  to  make  the  counter-puncture  on  the  opposite  side, 

that  the  point  of  the  knife  becomcii  visible  in  the  sclerotic  about  one  milli* 

etre  (or  less)  distant  from  the  cornea.     The  knife  is  now  pushed  forwards^ 

so  that  its  retraction  finishes  the  incision.     As  soon  as  the  incision  is  made, 

the  ^y^lifi  J*  t<5  be  dropped. 

"  The  second  part  of  the  operation  consists  in  the  careful  opening  of  the 

TMfUle. 

"  In  the  third  part,  Daviels  spoon  is  slightly  pressed  against  the  inferior 

argin  of  the  cornea,  and  the  index  finger  of  the  left  hand»  which  holds  the 

uppt*r  eyelid,  through  it  exerts  a  very  slight  pressure  on  the  highest  point  of 

e  w»mea.     Thus  tKe  lens  is  made  to  rotate  a  little,  its  lower  margin  presses, 
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iD  the  manner  already  described,  against  the  posterior  euHkce  of  tlie  i 
pushes  the  im  forward,  passes  along  it  to  the  margin  of  the  pupil,  overc^jmi 
the  obstiicle  and  places  lUelf  freely  in  the  wound,  which  is  made  to  gape  b 
Daviers  spoon  pressing  rigainst  it.  A  slight  pressing  movement  of  tb 
index  fing<-T  of  the  ietl  hand,  by  nieansi  of  which  the  upper  eyelid  is  shi 
from  above  downwards  over  the  cornea^  serves  to  expel  the  lens.  Si 
movements  of  the  lids  are  employed  for  the  purpose  of  forcing  out  any 
of  the  cortical  substance,  after  pushing  them  from  behind  the  iris  towardi 
the  pupil,  by  geully  rubbing  the  shut  eyelids.  Should  the  pnpil  then  not 
appear  round,  but  ius  margin  drawn  towards  the  wound,  it  reguinB  its  normal 
pv>sitiou  by  an  outward  shifting  of  the  lower  lid  ;  or,  if  that  be  not  suffieiejit, 
by  the  introduction  of  Davie! \s  s[jM3on.  Immediately  aflerwards  I  put  some 
atropiu  into  the  eye,  and  close  it  by  my  compressive  bandage," 

This  *)penition  is  well  adapted,  Di\  Liebreich  says,  for  the  different 
cataracts,  with  the  exception  oi — *'l.  Those  laminar  cataract;?,  which  need 
only  be  treated  by  iridecton^y.  2.  Cataracts  which  in  earliest  childhood 
have  to  be  operated  upon  by  repeated  division.  3.  Perfectly  liquid  cataract* 
(division  with  a  broad  needle).  4.  Partial  cataracts,  without  a  nucletis, 
already  absorbed  to  a  great  extent,  and  therefore  chiefly  traumatic  cataracts, 
for  which  also  division  suffices/* — H.] 

More  recently  several  new  methods  of  operating  for  the  extraction  of 
cat4iract  have  been  iutrodoced,  of  which  I  will  briefly  describe  the  following: 

Dr.  Lebrun's  o|)eration'  closely  resembles  Liebreich 's,  except  that  the 
puncture  and  counter-puncture  lie  at  the  edge  of  the  cornea ;  that  the  seetioa 
forms  somewhat  more  of  a  flaji,  and  lies  in  the  upper  half  of  the  cornea. 
The  operation  is  to  be  performed  as  follows :  The  lids  being  kept  apart  by 
the  speculum  and  the  eyeball  fixed,  Von  Graefe's  knife  is  introduced  one  or 
two  millimetres  below  tlie  external  extremity  of  the  transverse  diameter  of 
the  corneaj  Fig,  167,  the  cutting  edge  being  turned  upwards  and  slightly 
ftjrwards,  so  that  the  plane  of  the  blade  forms  an  angle  of  about  30^  with 
that  of  the  iris.  The  anterior  chamber  is  to  be  traversed  rapidly  and  the 
counter-pun  dure  made  at  a  corres]>onding  point  of  the  opposite  side  of  the 
cornea.  The  incision  is  then  to  be  continued  upwards  in  such  a  manner 
that  it  describes  a  circular  cm^-^e,  the  summit  of  which  lies  slightly  below  the 
upjKT  edge  of  the  pupil  when  In  a  medium  state  of  dilatation^  vide  Fig.  167. 

Fig.  167, 


Dr.  Lebrun  terras  this  **  extraction  by  a  small  medium  flap."    [See  *'  Heport 
of  Fourth  Interuat.  OphthaL  Congress,'*  p.  205,  London,  1872. — B.] 

The  following  are  some  of  the  advantages  claimed  for  the  operations  of 
Liebreich  and  Lebruu:  That  they  are  easy  to  execute;  that  no  iridectomy 
is  made,  and  that  the  pupil,  thereibre,  remains  central  and  movable ;  that 
there  is  no  risk  of  loss  of  vitreous,  at  least  prior  to  the  exit  of  the  lens,  or  of 
suppuration  of  the  flap;  and  that  the  wound  heals  very  readily.  Of  the 
two,  Liebreich 'a  is  the  easier,  as  the  section  is  made  downwards,  and,  conae- 
quently,  both  the  speculum  and  the  fixation  of  the  eyeball  by  an  instrument 
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flij  be  more  readily  dispensed  with.  Amongst  the  disadvantages  which 
may^  be  urged  against  both  proceedings,  the  chief  are :  The  tendency  to  a 
more  or  lees  considerable  adhesion  of  the  iris  to  the  edges  of  the  incision, 
producing,  perhaps,  an  extensive  anterior  synechia  with  all  its  attending 
evils — evild  not  confined  to  the  present,  but  which  may  prove  a  source  of 
daoger  U)  the  eye  hereafter,  just  the  same  as  in  cases  of  leucoma  adhrerens; 
or  a  prolapse  mav  occur.  Again,  if  the  sectiun  does  not  heal  kin  illy,  but 
its  lips  becume  clouded  and  somewhat  infiltrated,  an  ugly  cimtrix  is  left, 
giving  rise,  jierhaps,  to  an  irregular  curvature  of  the  cornea  with  more  or 
len  astigmatism  and  impair  men  L  of  vision.  M^^reo^^er,  if  the  nucleus  is 
smalt  and  there  is  much  soft  matter,  it  may  be  difficult  to  get  the  latter 
away  on  account  of  the  iris  falling  into  the  section,  aud  we  must  then  either 
leave  more  or  less  of  the  soft  matter,  or  repeatedly  irritate  and  bruise  the 
s  by  pushing  it  back  with  the  curette,  or  we  must  excise  a  portion  v.f  the 
Some  of  the  above  disadvantages  are  of  le?>s  moment  in  Lebrun's 
ion  than  in  LiebreichX  as  an  anterior  synechia,  a  whitish  cicatrix,  or 
Irregular  curvature  of  the  c^^rnea,  would  fall  in  the  upper  segment  of  the 
It  is  evident,  however,  that  no  true  estimate  of  the  real  value  of 
operations  can  be  arrived  at,  until  we  are  furnished  with  full  and 
accurate  statistics  of  the  results  achieved  by  them. 

1  will  now  briefly  mention  the  principal  arguments  which  may  be  advanced 
favor  of,  or  against,  the  different  operations  fur  senile  catantct.     In  doing 
is,  I  shall  confine  myself  to  the  flap  extraction,  the  scoop  operation,  and 
on  Graefe*s  new  modified  linear  extraction. 

There  cannot  be  any  doubt  that  the  common  flap  extnietion  is  the  most 
rfect  operation  of  all,  when  it  turns  out  iierfectiy  successfuh     It  is  nearly 
ee  fn:)m  pain ;  it  does  not  in  the  least  interfere  with  the  appearance  of  the 
e;  the  pupil  remains  central  and  movable;  the  sight  is  perfect,  and  is  not 
all  deteriorated  and  confused  by  circles  of  diffusion   upon  the  retina, 
bich  are  always  more  or  less  present  when  an  iridectomy  has  been  per- 
rmecL     It  must,  however,  be  c<3nfessed   that  these  great  advantages  are 
n  more  than  counter-balanced  by  the  considerable  dangers  which  beset 
e  operation.     On  account  of  the  great  Bvie  of  the  flap,  there  is  much  risk 
if  the   vitality  of  the  cornea  becoming  impaired,  and  of  its  undergoing 
rtial  or  even  difluse  suppuration,  which  may  be  accompanied  by  suppu ra- 
ve iritis  or  iridochoroiditis.     Again,  prolapse  of  the  iris  is  a  not  unfrequent 
raplication,  proving  a  source  not  only  of  great  annoyauce  and  irritation, 
ut  even  of  danger  to  the  eye.     The  afler-treatment  also  demands  much 
care  and  attention — more,  indeed,  than  can  generally  be  bestowed  in  an  hos- 
ital,  especially  in  a  general  one,  with  no  special  nurses  or  ophthalmic  wanls. 
'ow,  in  the  scoop  extraction,  these  two  principal  dangers— suppuration  of 
€  cornea  and  prolapse  of  the  iris— are  nearly  completely  eliminated.     On 
unt  of  the  position  and  shape  of  the  incision,  suppuration  of  the  cornea, 
even  of  limited  extent,  is  rare,  and  a  prolapse  of  the  iris  can  only  be  slight* 
d  is  confined  to  the  angles  of  the  seclivm.    Moreover,  an  auiesthetic  may  be 
ministered  without  any  fear.     But  it  must  be  admitted  that  iritis,  chronic 
d  insidious  irido-choroiditis,  inflammation  of  the  intra-capsular  cells,  and 
c<jndary  cataract  are  more  coranjon  than  in  flap  extraction.     Von  Graefe's 
peratiou,  however,  offers  all  the  advantages  of  the  scoop  extraction,  viz., 
Iminiiitrtttion  of  an  anaesthetic,  linear  shape  of  the  incision,  involving  but  a 
mil  portion  of  the  cornea,  and  iridectomy,  and  yet  one  more  most  important 
ne,  power  of  removing  the  lens  without  any  traction  instrument     It  is  in 
y  opinion  to  l)e  preferred,  a*  a  rule,  to  any  other  mode  of  extraction,  more 
cially  in  hospital  practice,  as  the  patient  requires  far  less  watching  and 
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attendance,  and  the  after-treatment  is  extremely  simple.  The  confinement 
to  the  bed  and  house  is  also  much  shorter  than  in  flap  extraction.  I  think 
it  is  especially  indicated  in  verj  feeble,  decrepit,  uervuus,  and  unmanageable 
patients,  or  those  suffering  from  severe  cough,  or  bronchitis;  also  if  the 
pupil  is  adherent,  or  small  and  rigid,  bo  that  it  dilates  but  imperfectly  under 
the  influence  of  atropine,  or  if  the  cataract  is  complicated  with  some  cho- 
roidal or  retinal  lesion.  It  is  also  the  safer  operation  for  diabetic  cataract^ 
for  in  the  flap  extraction  (even  with  a  preliminary  iridectomy),  there  is 
always  some  risk  of  suppuration  of  the  cornea  in  these  patients,  as  they  are 
generally  in  a  very  feeble  state  of  health.  As  the  iris  is  exceptionally  im 
patient  of  irritation,  and  bruii^iiiip  in  cases  of  diabetes,  it  may  be  advisable, 
in  order  to  secure  the  greatest  immunity  from  this  danger,  to  make  a  double 
iridectomy,  vh,,  upwards  and  downwards,  so  as  to  get  a  broad  vertical  pupil, 
the  two  opposite  portions  of  the  iris  being  thus  completely  cut  off  from  each 
other.  I  am  sometimes  asked  by  medical  practitioners  and  students  which 
operation  I  consider  the  e^isier  and  safer  for  an  inexperienced  operator.  I 
think  that,  all  things  considered,  the  downward  flap  operation  is  the  easier, 
for  when  the  section  has  been  successfully  completed,  the  chief  danger  and 
difficulty  are  past;  whereas  in  the  modified  linear  extraction  the  iridectomy 
is  superadded.  I  should,  therefore,  recommend  that  when  the  surgeon  had 
operated  several  time^  by  the  lower  flap  extraction,  and  has  acquired  some 
experience  and  dexterity,  he  should  pass  on  to  the  upper  flap  extraction,  and 
Von  Graefe's  operr.tiou.     The  only  two  points  in  the  latter  which  demand 

fractice,  care,  and  dexterity,  are  the  incision  and  the  removal  of  the  lens, 
f  the  section  is  too  smalf,  the  delivery  of  the  lens  will  be  difficult  and 
forced,  and  will  necessitate  enlargement  of  the  incision,  considerable  pressure 
upon  the  eyeball,  or  the  introduction  of  some  form  of  traction  instrument. 
If,  on  the  other  hand,  it  is  too  large  and  lies  too  far  in  the  sclerotic,  there  iB 
imminent  risk  of  losing  much  vitreous  humor,  perhiij>s  even  before  the  re- 
moval of  the  lens  is  attempted.  Considerable  nicety  and  care  are  alscj  re^ 
quired  in  coaxing  out  the  lens  by  preasing  upon  the  cornea  with  the  curette; 
for  if  this  is  roughly  and  clumsily  done,  the  hyaloid  may  be  ruptured,  the 
vitreous  escape,  and  the  lens  will  probably  be  pushed  somewhat  aside,  and  a 
scoop  will  have  to  be  employed  for  its  removal. 

[The  model  operation,  towards  which  the  efl^.>rts  of  ever}''  ophthalmic  WT- 
m  are  directed,  is  the  removal  of  the  lens  and  capsule  through  a  corneal 
sclero-corneal  incision,  and  without  an  iridectomy,  so  that  the  patient  may 
possess  a  circular  and  movable  pupil.  The  peripherical  linear  incision, 
slightly  modified  to  suit  the  special  case,  gives,  all  things  considered,  the  best 
results,  though  it  neceBsitates  an  iridectomy,  which,  of  course,  is  a  difiad- 
vantage.  It  has  been  suggested  that  the  iris  should  be  detached  from  its 
peripheral  attachment  for  a  sjjace  correspouding  to  the  sclero-corneal  incision, 
instead  of  excising  a  piece  of  it;  and  that  through  this  dialysis  the  capsule 
may  be  opened,  and  the  lens  extruded.  This  has  been  done  by  several  sur- 
geons, hut  owing  to  bruising  of  the  iris  tissue,  the  success  has  not  been  suoh 
as  to  warrant  its  continuance.-^B.] 

0.— RECLINATION  OR  COrCHlNG. 

I  only  mention  this  operation  to  state  that,  in  my  opinion,  it  should 
completely  abandoned.     Although  it   may  appear  to  be  temporarily  suc- 
cessful, ithas  been  found  that  uUimately  about  fifty  per  cent  of  the  eyes 
have  been  lost  from  chronic  iridochoroiditis,  etc. 
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10.— DIVISION  OB  SOLUTION  OF  CATARACT.     [DISCISSION— B.] 


This  operation  is  more  especially  indicated  in  the  cortical  cataract  of 
chiMren  and  of  young  persons  up  to  the  age  of  twenty,  or  even  twenty-five; 
in  thoee  forms  of  lamellar  cataract  in  which  the  opacity  Is  too  exteuBive 
How  of  much  benefit  being  derived  from  an  artiticial  pupil.  After  the 
of  thirty-five  or  forty,  the  lens  ia  generally  too  hard  to  undergo  anything 
l>ut  very  slow  absorption,  even  after  frefjuent  repetitiona  of  the  operation ; 
the  iris  is  also  more  impatient  of  irritativui  and  pre^sure^  so  that  the  danger 
of  setting  up  iritis  is  much  increased ;  and  there  are  other  operations  which 
are  much  to  be  preferred  for  cataracts  occurring  at  this  time  of  life.  In 
infants  and  young  children,  an  operation  for  catarnct  should  not  be  unneces- 
\y  postponed,  as  the  presence  of  the  cataract  is  very  apt  in  infancy  to 
rise  to  nystagmus,  and  to  that  form  of  amblyopia  which  is  dependent 
upon  non-use  of  the  eyes,  and  which  is  similar  in  character  to  that  go  often 
met  with  in  strabismus. 

The  object  of  the  operation  of  division  is  to  lacerate  the  anterior  capsule 
with  a  fine  needle,  so  as  slightly  to  break  up  the  surface  of  the  lens  and  to 
j>ermit  the  aqueous  humor  to  c^rae  into  contact  with  the  lens-substance,  which, 
imbibing  the  fluid,  snfteus,  and  becomes  gradually  absorbed.    The  time  re- 
tj^uired  for  the  absorption  varies  with  the  age  of  the  patient  and  the  con- 
sistence of  the  caiaracL     In  infants  and  young  children,  the  lens  is  often 
alisorbed  in  from  six  to  ten  weeks,  and  one  operation  may  suffice  for  this 
purpi>se  ;  but  in  adults  it  may  have  to  be  repeated  several  times,  and  in 
them  great  care  should  be  taken  not  to  divide  the  capsule  and  the  lens  too 
freely  at  one  sitting,  for  this  will  cause  great  swelling  of  the  lens-substance, 
lor  the  exit  of  considerable  flakes  into  the  anterior  chamber,  and  either  of 
(these  causes  may  set  up  severe  iritis  or  irido-cyeiitis.     The  same  caution  la 
teceasary  in  cases  of  lamellar  cataract^  because  in  these  a  large  portion  of 
lens  is  transparent  and  of  normal  consistence,  and  will  therefore  imbibe 
Imuch  aqueous  humor  and  swell  up  very  considerably. 

[There  are  two  operations  for  division  of  cataract,  viz.:  Division  through 
the  cornea,  or  the  anterior  operation  for  absorption ;  and  division  through 
[the  sclerotic,  or  the  posterior  operation  for  absorption. 

[Keraionxjxis. — B.]  Divmon  through  the  Cornea. — H.] — Prior  to  the  opera- 
[tion,  the  pupil  should  be  widely  dilated  with  atropine.  The  patient,  more 
specially  if  a  child,  should  be  placed  under  the  influence  of  an  anreathetic, 
ifanti*  should  be  firmly  rolled  in  a  blanket  or  sheet  so  that  their  movements 
lay  be  controlled.  The  ej'elids  are  to  he  kept  apart  with  the  spring  spec- 
dum,  and  the  eye  fixed  with  a  pair  of  forceps.  A  very  fine  needle  is  then 
paoaed  somewhat  obliquely  through  the  outer  and  lower  quadrant  of 
P^raea,  at  a  point  lying  well  within  the  dilated  pupil,  so  that  the  iris 
ly  not  be  toiu'hed  by  the  stem  of  the  needle  during  the  breaking  up  of  the 
lens.  The  tnick  of  the  corneal  wound  must  not  be  too  slanting,  otherwise 
its  channel  will  be  too  long,  and  the  tissue  of  the  cornea  will  be  stretched 
\sLtid  bruised  during  the  working  of  the  needle,  and  this  may  produce  an 
jopaeity  in  the  cornea  ;  nor  must  it  be  too  straight,  otherwise  the  aqueous 
mmor  might  easily  escape.  The  size  and  number  of  the  incisions  in  the 
ipsule  must  vary  with  the  amount  of  eflTect  that  we  desire.  If  the  latter  is 
be  but  very  slight,  a  single  small  horizontal  or  vertical  tear  may  suflSce, 
a  crucial  incision  of  limited  extent  may  be  made.  But  if  we  desire  a 
more  considerable  effect,  more  especially  in  the  cortical  cataract  of  children^ 
the  incisions  must  be  more  extensive,  or  the  superficial  portion  of  the  lens  is 
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to  be  gently  broken  up  or  comminuted  by  a  Beries  of  short  superficial  in- 
cisions, which  converge  towards  the  ceutre  of  the  cataract.  In  infantg  and 
young  children  the  needle  may  be  far  more  freely  used  than  in  adults,  or  in 
cases  of  lamellar  or  partial  cataract.  In  such,  it  is  always  «ifer  to  repeat 
the  operation,  even  several  times,  than  to  do  loo  much  at  one  sitting*  It 
may  be  repeated  at  intervals  of  three  or  four  weeks,  if  it  is  found  that  the 
absorption  has  become  arrested  or  progre^es  but  very  slowly; 
Fig.  1C8.  but  all  irritability  and  redness  of  the  eye  should  have  disap- 
0  peared  before  the  needle  is  again  introduced.    If  the  opening  lo 

the  capsule  is  too  large»  or  the  cataract  broken  up  too  freely, 
the  lens  will  imbibe  much  aqueous  humor,  and,  swelling  up  very 
considerably,  will  pref^s  upon  the  iris  and  ciliary  body,  and  may 
thus  set  up  severe  iritis  or  irido-cyclitis ;  or  if  the  incisions  in 
the  capsule  are  too  extensive,  fragments  of  lens-eubstance  may 

Ofall  into  the  anterior  chamber,  and  there  set  up  great  irritation. 
The  needle  used  fur  this  operation  should  be  very  small:  its 
cutting,  si>ear'ghaped  point  should  only  extend  to  about  one- 
fifteenth  or  one-twentieth  of  an  inch  frum  the  end,  and  the  stem 
should  be  cylindrical,  so  that  the  aqueous  humor  may  be  re- 
tained throughout  the  operation.     I  always  use  Bowman's  fine  stop-needk 
(Fig.  168),  which  fulfils  all  these  indications. 

\^ler(ytiyxh. — B.]  {DhUion  through  the  Sclerotic, — The  pupil  should  be 
widely  dilated  with  atropia,  and  the  patient  prepared  for  the  operation  pre- 
cisely  as  for  the  anterior  puncture.  The  knife-needle  (Fig.  169),  with  its 
cutting  edge  looking  Ufjwards,  h  then  passed  through  the  sclerotic  at  a  point 
on  its  transverse  diameter  a  line  and  a  half  or  two  lines  from  the  temporal 
margin  of  the  cornea,  nnd  perpendicularly  to  the  surface  of  the  eyeball. 
"The  puncturation  should  be  made  quickly,  and  the  needle  introduced  only 
a  short  distance.  This  accomplished » the  surgeon  should  steady  the  eye  with 
tlie  needle,  and  wait  an  instant  until  the  patient  has  recovered  from  the 
shock.  The  direction  of  the  needle  shoul<l  then  tie  changed,  so  that  it^  point 
may  be  advanced  between  the  ins  and  the  leu$;  then  the  instrument  should 
be  steadily  pushed  uu  until  its  point  reaches  the  ojipnsite  pupillary  margin 
of  the  iris.  In  exeeunng  this  step,  care  must  he  tatcen  neither  to  wound  the 
ciliarv  body  or  iris,  nor  to  spit  the  lens  on  the  needle.  If  the  former  acci- 
dent happens,  injurious  intliimniation  may  result;  if  the  latter,  especially  if 
the  lens  be  hard,  it  will  prolmbly  be  dislocated,  and  in  this  case  it  should  be 
at  once  extracted.  When  the  needle  is  pushed  into  the  lens  without  dislocat-B 
ing  it,  the  instrument  should  be  carefully  withdrawn  until  its  point  ia  free," 
and  then  pushed  on  again  in  the  proper  direction, 

"This  step  being  accomplished,  the  needle  should  be  rotated  one-quarter 
round  its  axis,  so  as  to  present  its  cutting  edge  towards  and  exactly  over  the 
diameter  of  the  lens.  This  last  movement  is  highly  important,  as  the  lena 
will  thus  utier  the  firmest  resistance,  and  will  not  tilt  over  and  he  dislocated 
in  being  cut;  a  free  ineifiion  should  then  be  made  by  withdrawing  the  needle 
a  short  distance,  pressing  firmly  ha  edge  against  the  catiiract.  If  the  lena 
be  hard,  several  incisions  should  be  made  in  the  anterior  capsule,  and  then 
this  membrane  freely  lacerated  crosswise  with  the  point  of  the  instrument ; 
this  aecomplished,  tfie  inetrument  should  be  withdrawn.  The  lens  exposed 
to  the  aqueous  humor  will  become  softened,  partly  absorbed,  and  at  a  subse- 
quent period  the  operation  may  be  repeated,  and  the  lena  completely  broken 
up.''» 

^^^^^^*  *' Luurencf  on  the  Ej*e/'  edited  by  Huys,  Fhilu.j 
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Fig«.  1«3«,  170. 


The  instrument  recommended  for  this  operation  is  the  knife-needle,  deviged 
by  Dr.  Isaac  Hays,'  of  Philadelphia.  The  common  straight  needle  doe»  not 
cut  well  l)eTond  a  short  distance  from  the  point,  unless  it  be  made  so  thin  as 
to  endanger  ita  breaking ;  and  with  a  curved  ueedle  it  is  im- 
pc«giblc  to  divide  up  the  lens.  By  means,  however,  of  the 
knife-needle  the  division  of  a  lens  of  even  considerable 
hardness  can  be  eatisfactc^rily  accomplished. 

The  actual  size  of  the  knife-needle  is  represented  in  the 
accompanyiDg  cut  (Fig.  169),  **  This  instrument,  from  the 
poiut  to  the  bead  near  the  handle  (a  to  b,  Fig.  170),  is  six- 
tenths  of  an  inch,  its  cutting  edge  (a  to  c)  is  nearly  four- 
teolha  of  an  inch.  The  back  is  straight  lo  near  the  point, 
where  it  in  tnmcatetl,  so  as  to  make  the  point  stronger,  but 
at  the  aarae  time  leaving  it  verv  acute;  and  the  edge  of  this 
truncated  portion  of  the  back  is  made  to  cut.  The  re- 
mainder ol  the  back  is  simply  rounded  otf*  The  cutting 
edge  is  straight,  and  is  made  to  cut  up  to  the  part  where  the 
isfctrument  becomes  round,  c.  This  portion  requires  to  be 
carefully  constructed,  so  that  as  the  instrument  enters  the 
eye  it  shall  till  up  the  incision,  and  thus  prevent  the  escape 
of  the  humors.  In  the  magnified  view  of  the  instrument 
(Fig.  170)  the  proportions  of  the  blade  are  not  very  accu- 
rately represented,  the  rounded  part  being  rather  Uxy  slender, 
and  the  handle  should  be  octagonal,  with  equal  sides,  and  of 
the  same  thickness  its  whole  length.*'— IL]  [8cleronyxis  is 
a  more  serious  ofierat ion  than  keratonyxis^and  is  really  only 
applicable  to  partially  absorbed  cataracts,  which  lie  more 
deeply  behind  the  iris, — B.] 

The  after-treatment  is  generally  very  simple.  The  pupil 
ahould  be  kept  widely  dilated  with  atropine,  so  that  the  iris 
cannot  be  presseil  ujH>n  by  the  swollen  lens  or  any  tlakes 
that  may  ha\*e  fallen  into  the  anterior  chamber.  A  bandftge 
should  be  worn  for  the  first  twenty-four  hours,  and  the  patient 
should  be  kept  in  a  somewhat  darkened  room  for  the  fimt 
day  or  two,  especially  if  there  h  much  reaction.  Generally, 
however,  this  is  but  slight,  the  eye  only  looking  flushed,  and 
watering  somewhat  on  exposure  to  bright  light.  My  frieml, 
Mr.  Lawson,  has  even  successfully  operated  by  this  method  upon  some  casea 
of  monocular  cortical  cataract  io  adults  (between  the  ages  of  twenty  and 
thirty),  and  treated  them  throughout  as  out-patients.  These  were,  however^ 
exceptirmal  cases,  in  which  it  was  absolutely  necessary  that  the  patients 
luld  follow  their  employment.  In  order  to  expedite  the  cure,  which  is 
of  consequence  in  patients  from  the  country,  it  is  a  very  good  plan, 
it  the  lens-matier  haa  become  soflened  by  the  admission  of  the  aqueous^ 
to  remove  the  whole  cataract  by  a  broad  linear  incision.     In  children  this 

ly  generally  be  done  within  a  week  after  the  division,  and  thus  the  sight 
JfbkJ  oe  restored  in  a  few  days ;  whereas,  otherwise,  many  weeks  or  even 
inonths  would  have  elapsed  before  the  cataract  would  have  been  entirely 
absorbed.  The  same  proceeding  may  be  employed  in  cades  of  partial 
cataract,  the  transparent  portion  of  the  lens  being  made  opaque,  and  softened 
by  the  introduction  of  the  needle.  This  mode  of  oj>enUion  has  been  very 
ffully  practised  and  much  advocated  by  Mr.  Bowman,  who  also  often 
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advautageoualy  employa  the  suction  syringe  for  the  removal  of  the  softened 
lene  after  it  has  been  previously  broken  up  by  the  needle. 

[In  perf^jrming  discission  from  behind,  Jones  uses  a  curved,  spear-headed 
cataract-needle,  and  pierces  the  sclera  on  the  temporal  side,  about  one-sixth 
of  an  inch  back  of  the  corneal  margin,  and  half-way  between  the  insertionfi 
of  the  external  and  the  inferior  recti  muscles.  He  pushes  the  needle  into  the 
vitreous  toward  the  centre  of  the  globe,  and  then  turns  its  point  against  the 
posterior  capsule,  and  freely  lacerates  it.  The  needle  is  then  withdrawn. 
He  performs  the  operation  in  all  sorts  of  cases,  even  in  those  of  senile  cata- 
ract in  very  old  people,  and  without  any  bad  results.  (**The  Lancet,"  June 
12,  1880.)— B.] 

If  symptoms  of  irritation  and  iuflammation  should  set  in  after  the  opera- 
tion of  division,  and  they  do  not  readily  yield  to  antiphlogistics,  but  increase 
in  severity,  and  more  especially  if  the  tension  of  the  eyeball  is  augmented, 
the  cataract  should  be  at  once  removed  through  a  good-sized  linear  incision, 
made  near  the  periphery  of  the  cornea  with  an  iridectomy  knife.  This  is 
also  to  be  done  if  the  capsule  has  been  too  freely  divided,  and  the  nucleus 
or  considerable  portions  of  lens-substance  have  fallen  into  the  anterior 
chamber,  and  are  setting  up  much  irritation.  If  the  lens  is  so  firm  that  it 
cannot  all  be  readily  removed  through  the  linear  section,  it  will  be  wiser  to 
combine  an  iridectomy  with  it,  than  t^3  endeavor  to  remove  the  portions  of 
lens  by  repeated  introductions  of  the  curette  into  the  anterior  chamber.  An 
iridectomy  is  also  iudicated  if  an  increase  of  tension  has  existed  for  some 
little  time,  and  if  the  perception  of  light  and  the  extent  of  the  field  of  vision 
are  markedly  deteriorated. 

Two  special  forms  of  inflammation  may  follow  the  operation,  and  endanger 
the  safety  of  the  eye.  In  the  one,  the  inflammation  is  chiefly  plastic  or  puru- 
lent in  cliaracter.  The  iritis  or  irido-cycUtis  is  accompanied  by  plastic  exu- 
dations behind  the  iris,  and  into  the  vitreous  humor,  leading  eventually  in 
all  probability  to  chronic  irido-choroiditia  and  atrophy  of  the  globe.  In  the 
other  form,  the  inflammation  is  of  a  serous  nature,  giving  rise  to  an  increased 
secretion  of  the  vitreous  humor,  and  an  augmentation  of  the  intra-oeular 
tension— in  a  word,  to  a  glaucomatous  condition  of  the  eyeball,  which  may 
cause  irretrievalile  destruction  of  the  sight  if  timely  relief  be  not  afforded. 

As  these  imtlatumatory  complications  are  most  apt  to  occur  in  adults  above 
the  age  of  fllleen  or  twenty,  more  especially  if  the  catai-aci  is  only  partial  or 
of  a  lamellar  nature,  You  Graefe  advises  that  in  euch  cases,  or  if  any  pos- 
terior synechias  exist,  an  upward  iridectomy  should  be  made  a  few  weeks 
before  the  ojieratiou  of  division.  By  bo  doing,  plenty  of  room  will  be 
afforded  for  the  swelling  up  of  the  lens,  and  if  fragments  have  fallen  into 
the  anterior  chamber,  they  will  produce  far  less  irritation. 


Ih^OPERATIONS  FOR  LAMELLAR   OR  ZONULAR  CATARACT. 

When  describing  the  nature  of  lamellar  cataract,  I  mentioned  that  in 
those  cases  in  which  a  sufficiently  broad  margin  of  transparent  lens- substance 
exists,  great  improvement  of  vision  may  often  be  attained  by  dilating  the 

?upil  by  atropine,  A  glance  at  the  accompanying  figures  will  explain  this, 
n  Fig.  171,  a  represents  the  undilated  pupil  occupied  by  the  opiacity  b, 
which  extends  beneath  the  iris  as  far  as  the  dotted  line  c,  where  the  trans- 
parent margin  d  commences.  As  the  latter  is  completely  covered  by  the 
iria,  the  rays  of  light  can  only  pass  through  the  central  opaque  portion ; 
hence  the  indistinctness  of  vision.    But  when  the  pupil  is  dilated  (Fig.  172), 
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ksparent  margin  of  the  lens  d  is  uncovered,  and  the  rays  can  now  pass 
tbrouch  it  to  the  retina.  This  fact  ia  of  great  practical  importance,  for  it 
fumtdhed  ua  with  a  very  valuable  indication  as  to  the  treatment  of  such  cases 
of  lamellar  cataract,  for  we  may  often  succeed  in  restoring  excellent  vision 
simply  making  an  artificial  pupil,  without  operating  upon  the  lens  itaelf. 


Fig.  171 


ViiT.  172. 


I 

i 


Fig.  173. 


Fifj.  174, 


a  proceeding  poflsesses  very  marked  advantages  over  any  operation  for 
the  removal  of  the  lens,  for  the  patient  retains  the  power  of  acctmiHiodation, 
and  is  freed  from  the  necessity  of  wearing  cataract  glasses,  which  are  not 
only  inconvenient,  hut  also  unsightly,  more  especially  in  youthful  individuals. 
The  artiHcial  pupil  may  be  made  either  by  means  of  an  iridectomy  or  an 
iridodegis.  Tlie  former  operation  has  the  disadvantage 
that  the  base  of  the  artificial  pupil  (Fig,  174)  is  opposite 
the  periphery  of  the  lens  ti,  and  may  therefore  give  rise  to 
a  certain  indistinctness  of  vision,  on  acc!<mnt  of  the  rays 
being  irregularly  refracted  by  the  edge  of  the  cornea  and 
lt3DS,  circles  of  diffusion  on  the  retina  being  thus  produced. 
In  order  to  diminish  this  defect,  the  iridectomy  should  be 
but  small.  In  most  cases,  I  think,  Mr.  Critchett's  opera- 
tion of  iridodesis  is  to  be  preferred.  A  considerable  por- 
tion of  iris  should  be  drawn  out,  in  order  that  the  entire 
pupil  may  be  drawn  near  the  margin  of  the  cornea,  for 
the  iris  wiU  thus  cover  a  large  extent  of  the  opaque  por- 
tion of  the  lens.  There  will  thus  result  a  pupil  like  that 
in  Fig.  17o,  having  its  apex,  and  not  its  base,  opposite 
the  clear  portion  of  the  Ions.  Mr.  Critchett  has  also  in 
aume  ciiseo  itbtained  great  improvement  of  sight  by  mak- 
ing a  sG^conil  irido<lesis  close  to  the  other,  thus  gaining  a  somewhat  broader 
pupil,  and  admitting  more  light. 

If  the  transparent  margin  in  lamellar  cataract  is  not  sufficiently  broad  or 
clear  tu  admit  of  much  improvement  of  vision  by  an  artificial  pupil,  the  lena 
itself  must  be  operated  upon,  either  by  division  with  or  without  iridectomy, 
or  by  Von  Graefe's  operation. 

In  persons  under  twenty-five,  I  think  it  beat  slightly  to  divide  the  lens 
with  a  needle,  and  to  repeat  this  several  times,  and  then,  when  the  whole 
lens  has  become  opaque  and  softened,  to  remove  it  through  a  large  linear  in- 
clsdon,  or  with  the  suction  curette.  It  is  never  wise  to  operate  on  both  eyes 
mi  the  same  time,  for  in  some  cases  eyes  affected  with  lamellar  cataract 
jire  eictrtrmely  irritable,  and  considerable  irido-choroiditis,  with  or  without 
gh  yf  the  cornea  may  supervene  and  destroy  the  eye.     1£  this  has 

Oi'  1  the  one  eye,  we  should  be  greatly  upon  our  guard  in  operating 

Upon  ihe  second  at  a  subsequeut  periinj,  or  devise  some  other  mode  of  oper- 
ating. In  persons  above  the  age  of  twenty-five,  I  have  succeeded  very  well 
in  removing  the  lens  by  Von  Graefe  s  operation. 
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12.— OPERATIONS   FOK  TRAUMATIC   CATARACT, 


If  the  wound  in  the  lens  is  of  but  slight  extent,  and  the  patient  young, 
the  cataract  may  be  left  to  absorption  if  n<j  symptoms  of  inflararaation  set 
in,  The  pupil  should  be  kept  widely  dilated  with  atropine,  and  the  condi- 
tion of  the  eye  carefully  watched.  If  inflammatory  symptoms  supervene,  it 
may  be  necessary  to  remove  the  lens  by  linear  extraction,  more  especially  if 
it  swells  up  considerably,  or  large  portions  have  fallen  into  the  anterior 
chamber  and  are  aetting  up  irritation.  This  operation  should  also  be  at 
once  performed  if  the  wound  in  the  lens  has  been  considerable,  so  that  the 
latter,  imbibing  much  aqueous  humor,  heeoraea  rapidly  swollen  and  preascB 
UfK»n  the  iris  and  ciliary  body.  The  simple  linear  extraction  will  ^nerally 
suffice  if  the  lena  is  so  aoftened  that  it  will  readily  escape  through  the  in- 
cision. But  if  the  nucleus  or  the  greater  portion  of  the  lens  is  still  firm,  it 
may  be  more  advisable  to  make  a  large  iridectomy,  in  order  to  afibrd  more 
room  for  the  swelling  of  the  lens,  and  then  to  leave  the  latter  to  undergo 
absorption,  which  will  now  be  attended  by  far  less  risk.  In  those  cases  in 
which  great  swelling  of  the  lens  i&  accompanied  by  severe  inflammation,  it 
will  be  best  to  make  a  large  iridectomv,  and  remove  the  cataract,  either  with 
or  without  the  itid  of  the  scoop.  If  there  is  much  soft  matter,  this  may  be 
removed  with  the  suction  syringe,  although  I  am  rather  afraid  of  its  use  in 
such  cases,  especially  if  there  is  any  iritis  or  irido-choroiditis,  as  it  may  easily 
produce  hypeneraia  ex  vacuo  of  the  inner  tunics  of  the  eyeball.  If  a  foreign 
body — e.  </.,  a  chip  of  steel,  glass,  or  guu-cap — ^is  lodged  in  the  lens,  it  is 
wiser  to  endeavor  to  remove  it,  together  with  the  lens.  This  should  be  done 
by  introducing  a  scoop  well  behind  the  foreign  body  and  lilting  it  out;  for 
it  we  permit  the  lens  to  undergo  absorption,  the  foreign  body  will  at  last 
become  disengaged  and  fall  dowu  into  the  anterior  or  posterior  chamber,  and 
probably  set  up  severe  and  even  perhaps  destructive  inflammation.  The 
situatitm  tif  a  bit  of  metal  in  the  lens  may  often  be  recognized  by  the  aid  of 
the  oblirjue  illumination,  when  we  may  observe  a  little  brown  spot  in  the 
lens,  or  a  little  dark  line  showing  the  track  of  the  foreign  body. 

If  the  foreign  body  has  passed  through  the  lens  and  is  lodged  in  the 
vitreous  humor,  retina,  or  choroid,  great  attention  must  be  paid  to  the  con- 
dition of  the  eye,  as  severe  and  destructive  inflammation  is  but  too  Hkely  to 
ensue.  The  degree  of  sight,  the  state  of  the  field  of  vision,  and  the  tension 
of  the  eyeball,  should  be  especially  watched.  If  in  such  a  case  the  lena 
swells  up  very  considerably,  it  may  be  wise  to  perform  linear  or  scoop  extrac- 
tion combineil  with  a  large  iridectomy,  in  the  hope  that  the  absence  of  the 
lens  may  dimini.^h  the  inflanunatitui,  although  it  must  be  remembered  that 
the  chief  exciting  cause — the  foreign  hody — still  remains  behind,  and  mav 
at  any  time,  even  after  the  lapse  of  years,  again  set  up  inflammation.  In  all 
such  cases  of  injury,  the  condition  of  the  other  eye  must  also  be  anxiously 
watched.  At  the  earliest  symptoms  of  sympathetic  irritation,  the  wounded 
eye  should  be  at  once  removed,  for  only  thus  can  we  insure  the  safety  of  the 
other.  If  the  injury  is  so  severe  that  the  sight  is  greatly,  and  probably 
permaneutly,  im]>aired,  the  immediate  removal  of  the  eye  may  be  indicated, 
even  although  the  eye  does  not  sympathize.  This  is  especially  the 
amongst  the  laboring  classes,  who  cannot  be  under  our  immediate  super- 
vision, or  cannot  afford  the  time  to  undergo  a  lengthened  cnurse  of  treat- 
ment without  the  hope  of  regaiuing  any  useful  degree  of  vision.  The  same 
course  may  be  advisable  anumgst  the  higher  cJaaseB,  if  from  circumstances — 
such  as  officers  being  ordered  abroad,  necessity  for  a  long  voyage,  etc. — they 
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cannot  be  under  constant  supervision,  so  that  the  earliest  aymptonw  of  %ym* 
pathetic  inflammatiou  may  be  detected. 


IS.— RE310VAL  OP  SOFT  CATARACT  BY  A  srCTION  INSTRUMENT. 


In  the  extraction  of  soft  cataract  through  a  simple  linear  incision,  some 
difBculty  is  occasionally  experienced  in  removing  the  firmer  portions  without 
exerting  a  certain  amount  of  pressure  upon  the  globe,  or  introducing  the 
curette  into  the  anterior  chamben  This  difficulty  has  led  Mr.  Pridgin  Teale^ 
to  the  ingenious  employnu^nt  of  a  suction  curette  for  the  more  easy  and  com* 
plcte  extraction  of  soft  cataract. 

The  inj^trument  now  used  by  Mr.  Teale  is  almost  identical  with  the  one 
described  in  his  original  paper.     It  is  represeuted  in  Fig.  175,  and  consists 


of  three  parts:  [B)  a  stem,  formed  of  a  glass  tube,  with  (^)  a  tubular  curette 
at  one  end»  and  {€)  an  India-rubber  tube  with  a  mouth-piece  at  the  other 
end,  (1)  The  hoUaw  glass  stem  {B}  is  five  inches  in  length,  and  allows  the 
operatr>r  to  watch  the  progress  of  the  suction  aa  the  material  is  drawn  into 
the  transparent  tube.  ( 2 )  The  India-rubber  tube  {C)  is  about  twelve  inches 
in  length,  and  furnished  with  a  mouth-piece  which  enables  the  operator  to 
apply  the  suction  either  with  considerable  force  or  the  most  exquisite  gentle- 
ness, using  his  tongue  as  a  piston^  under  the  most  perfect  control.  (3)  The 
curette  {A)  is  about  five-eighths  of  an  inch  in  length  and  of  the  same  size 
as  an  ordinary  curette ;  it  is  slightly  convex  on  its  upper  surface  and  not 
flat,  and  its  whole  calibre  does  not  require  a  larger  ojwning  in  the  cornea 
than  the  common  curette.  The  point  should  be  as  round  and  blunt  as  po«- 
sible,  and  the  opening  on  the  upper  surface  should  be  equal  in  size  to  the 
section  of  the  tube,  and  as  near  to  the  extremity  as  the  required  bluntneae 
will  permit.  Mr.  Te^Ie  performs  the  operation  in  the  following  manner: 
The  pupil  having  been  well  dilated  by  atropine,  a  puncture  is  to  be  made  in 
the  cornea  with  a  broad  needle  at  a  point  opposite  the  margin  of  the  fully 
dilated  pupil,  and,  passing  obliquely  through  the  substance  of  the  cornea, 
the  instrument  should  enter  the  anterior  chamber  at  a  point  opposite  the 
margin  of  the  pupil  when  of  medium  size.  Such  a  valvular  opening  will 
Dtrevent  any  scar  In  front  of  the  pupil,  and  diminish  the  risk  of  prolapse  or 
ao  anterior  synechia.  The  capsule  having  been  freely  divided,  the  curette 
should  be  carefully  introduced  through  the  corneal  wound,  and  its  end  (the 
opening  looking  towards  the  cornea)  held  steadily  in  the  area  of  the  pupil 
aod  gently  buried  in  the  opaque  matter,  the  convex  surface  being  pressed 
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somewhat  back  towards  the  posterior  capsule.  The  suction  power  should 
then  be  carefully  applied  and  continued  in  gentle  iD8piration8  as  long  m  any 
opaque  matter  comes  forward  into  the  pupil,  and,  when  the  latter  ie  quite 

clear,  the  inatrument  is  to  be  withdrawn.     On 
Fig.  176.  no  account  is  the  curette  to  sweep  eitJier  in  front 

of  or  behind  the  iris  in  search  of  opaque  matter. 
Mr.  Teale  km  found  this  mode  of  operating 
extremely  successful,  the  recovery  being  very 
speedy,  and  the  operation  followed  by  little  or 
no  irritation.  He  conatders  it  applicable  in  all 
full-bodied  complete  cataracts  in  persons  under 
the  iige  of  forty;  including  in  this  category 
spontaneous^  diabetic,  and  those  traumatic  cata- 
racts in  which,  from  the  rent  in  the  capsule  lieing 
of  moderate  extent,  the  eye  remains  quiesceut 
until  the  cataract  is  completely  formed ;  and 
finally,  incomplete  cataracts  which  have  been 
rendered  complete  by  division  of  the  cApeule, 
He  thiuLs  it  un^dUwle  in  those  forms  of  com- 
plete or  immature  cataracts  in  wdiich  portions 
are  transparent  and  glutinous,  and  require  great 
force  to  draw  them  into  the  curette;  also  in  trau- 
matic cataract,  if  there  is  much  irritability  or 
iritis,  if  there  has  been  rupture  of  the  posterior 
capsule,  or  if  so  much  of  the  lens  has  been  ab- 
sorbed that  the  anterior  and  posterior  capsule 
are  nearly  in  contact;  or  in  degenerate  cataract. 
Mr,  Bowman  has  devised  an  excellent  suction 
syringe  (Fig.  176),  the  use  of  which  is  very  e-agy^ 
and  which  can  be  regulated  with  great  nicety.' 
The  operator,  having  made  an  incision  in  the 
cornea  with  the  broad  needle,  and  freely  divided 
the  lens,  can  introduce  the  nozzle  of  the  instru- 
ment (which  is  to  be  held  in  the  right  hand)  in 
the  corneal  aperture,  and  gently  "suck  out*'  the 
soft  lens-substance. 

Although  it  apj)ears  that  the  idea  of  employ- 
ing suction  for  the  removal  of  cataract  dates 
back  as  far  as  the  fourth  century,  and  that  it 
has  since  been  advocated  by  several  authors, 
more  especially  in  later  years,  by  Blanchet  and 
Langier,  it  never  attained  a  recognized  poeittoa 
until  it  \sm  introduced  by  Mr.  Teale.  This 
operation  has  now  met  with  much  and  deserved 
favor,  more  especially  at  the  Royal  London 
Ophthalmic  Hospital,  Moortields,  where  it  has 
been  employed  with  marked  success.  It  is  espe- 
cially indicated  in  soft  cortical  cataract,  whicJi 
may  generally  be  very  readily  and  completely 
removed  by  the  suction  instrument.  If  the  cataract  be  somewhat  more  firm 
in  consistence,  it  will  be  well  to  break  it  up  with  the  needle  a  few  days  pre- 
viously.    I  have  also  used  it  with  much  advantage  in  removing  portions  of 
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cortical  substance  which  hftve  rerimined  behind  in  the  pupil  in  the  oper- 
ms  for  senile  cataract »  either  in  the  common  flap  or  Von  Graefe's  opera- 
Tibns,  for  such  portions  may  often  bo  more  readily  and  thoroughly  removed 
in  this  way  than  by  rubbing  the  eyeball  or  the  reintrodiiction  of  the  scoop. 
Some  care  and  delicacy  are,  however,  required  in  the  use  of  this  instrument, 
for,  if  too  great  a  suction  power  is  eniplnyed,  hypenemia  (ex  vacuo)  of  the 
iris  and  the  deeper  tunics  ol  the  eyeball  may  easily  be  produced. 


14— SPERINO'S  TREATMENT  OF  CATARACT  BY  PARACENTESIS.* 

This  mode  of  treatment  is  chiefly  babied  upon  the  theory  that  the  impair- 
ment of  vision  in  cataract  is  partly  dej>enrlent  upon  a  temporary  disturbance 
in  the  intru-ocular  circulation,  eHpecially  an  occasional  state  of  congestion  of 
the  choroid,  and  partly  upon  the  opacity  of  the  lens.  Dr.  Speritjo  holds  that 
the  opaque  lens-tibrcis  may  regain  their  traneparency  as  long  as  their  inti- 
mate structure  is  not  disorganized,  which  always  follows,  more  or  less  rapidly, 
upon  the  opacity,  but  less  so  in  old  than  in  young  persons.  Now,  as  the 
operation  of  tapping  the  anterior  chamber  relieves  the  iutra-ocular  circula- 
tion, it  often  produces  a  marked  and  immidiate  improvement  in  the  sight, 
asd  in  some  cases  oilten-re|>eated  tappings  have  at  last  effected  a  complete 
eiire.  In  other*  their  effect  lias  been  but  moderate,  or  even  negative.  The 
operation  consists  in  making  a  small  puncture  with  a  broad  needle  at  the 
edge  of  the  cornea  or  slightly  in  the  sclerotic  j  a  blunt  probe  is  then  inserted 
between  the  lips  of  the  wound,  and  the  aqueous  humor  slowJy  evacuated. 
The  evacuations  by  the  same  opening  may  be  made  repeatedly  during  a 
single  sitting,  followed  by  an  interval  of  several  days,  or  singly  at  an  in- 
teryai  of  a  day  or  two.  The  operations  in  catariiut  were  repeated  a  great 
number  of  times.  In  one  case  one  hundred  and  sixty-seven  tappings  were 
made,  and  finally  linear  extraction  was  peribrmetl.  I  am  not  aware  that 
this  treatment  has  been  adopted  by  any  other  surgeon  on  a  siiificiently  large 
scale  to  warrant  any  exact  conclusion  as  to  its  efficacy.  It  would  be,  I  think^ 
very  rlifficult  to  find  patients  who  would  submit  to  such  a  very  protracted 
rse  of  treatment  and  such  numerous  operations. 


16.— OPERATIONS  FOR  CAPSULAR  AND  SECONDARY  CATARACT. 


f 

^H  I  have  already  stated  that  capsular  cataract  often  occurs  m  retrogressive 
^P^  lenticular  eataractjand  that  in  such  case^  it  may  be  advisable  tt>  remove  the 
lens  in  its  capsule.  If,  in  an  operation  for  senile  cataract,  the  capsule  is 
found  8«i  tough  an<l  thickened  that  it  resists  the  pricker,  it  should  be  torn 
acroM  with  a  sharp  hook,  and  then,  after  the  extraction  of  the  lens,  the  cap- 
sule should  be  removed  by  the  hook  or  a  pair  of  forceps.  In  such  cAse«, 
the  connection  between  the  posterior  capsule  and  the  hyaloid  is  not  unfre- 
quently  loosened,  and  the  lens  may  often  be  readily  extracted  in  its  capsule 
by  the' hook.  Some  operators,  in  making  the  section,  divide  the  tough  cap- 
sule across  with  the  point  of  the  knife. 

Secondary  cataracts  vary  much  in  thickness  and  opacity.  They  may  be 
produced  by  portions  of  lens-substance  remaining  behind  and  becoming  en- 

*  PiA  n  moet  interesting  work  by  Dr.  Sperino,  entitled  "Etudes  Cliniqu««  gur 
I'Bvnciuition  r^p^t^  de  PHumour  aqueuse  dan*  l<?a  Maladies  de  TCEil,"  Turin,  1862, 
Abo  a  review  of  thU  work  in  the  "Ophtbfllmic  Review,''  ii.  p.  29i, 
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tangled  in  the  capstile,  by  the  deposition  of  lymph  upon  the  latter,  or  by  the 
proliferation  of  the  intra-capaular  cells. 

Again,  if  the  more  fluid  cunstitueuU  of  a  cataract  become  absorbed  and 
the  cortical  substance  undergoes  chalky  or  fatty  degeDeration,  the  lens 
graduallv  dwiodles  down*  and  assumes  the  appearance  of  a  flattened,  shriv- 
elled disk. 

Mr.  Bowman^  has  also  called  special  attention  Uy  another  form  of  secondary 
cataract,  in  which  the  cajisule,  though  quite  transparent,  is  crurupled  or 
wrinkled,  and  thus  produces  much  confusion  of  vision  by  irregularly  refract- 
ing the  rays  of  light.  This  condition  of  the  capsule  may  easily  e^ape  de- 
tection, even  although  the  eye  be  examined  with  the  oblique  illumination, 
and  is  not  perhaps  noticed  until  the  ophthalm<j«cope  is  employed.  whcJi  the 
observer  finds  that  lie  cannot  obtain  a  clear  and  distinct  view  of  the  optic 
disk,  but  that  it  boka  somewhat  distorted.  On  then  getting  the  capsule 
itself  into  focus,  the  wrinkles  may  be  readily  observed. 

No  operation  for  secondary  aitaract  shoutd  be  performed  until  the  eye  has 
quite  recovered  from  the  cataract  operation,  and  is  entirely  free  from  all 
irritation*  Generally  three  or  four  months  should  be  allowed  to  elapse 
between  the  two  operations.  Nor  should  it  be  done  if  the  area  of  the  pupil 
is  not  of  a  good  size.  If  it  has  become  contracted,  or  is  partially  occupied 
by  lymph,  or  if  there  are  extensive  posterior  synechise.  a  preliminary  iridec- 
tomy should  be  made,  and  then,  when  the  eye  has  become  quiesceoti  the 
ojieration  upon  the  capsule  may  be  performed. 

Formerly,  the  favorite  mode  of  operating  Wiia  by  the  removal  of  the  ob- 
structing membrane.  But  this  is  falling  more  and  more  into  disuse,  as  it 
often  proves  a  very  dangerous  operation,  and  is  ikr  less  safe  than  opening 
up  the  membrane  by  the  needle,  which  is  attended  by  much  less  risk  of 
setting  up  inflummation.  Moreover,  it  is  a  well-estabiished  fact  that  a  small, 
clear  aperture  in  the  opaque  membrane  will  afford  m«jst  excellent  sight. 

For  the  needle  operation,  anaesthesia  is  hardly  necessary,  unless  the  patient 
proves  very  unmanageable.  The  eyelids  should  be  kept  apart  with  the 
stop-speculum,  and  the  eye  may  he  steadied  with  the  forceps.  Bowman's 
fine  stop-needle  should  then  be  passe<l  through  the  cornea  at  a  short  distance 
from  the  margin,  and  the  tiperator  should  endeavor  to  tear  a  hole  in  the 
centre  of  the  opauue  membrane,  The  fwjrtion  w  hich  is  thinnest,  least  opaque, 
and  consists  chiefly  of  wrinkled  capsule,  should  be  selected  for  this  purpose. 
It  is  to  be  torn  acrc3«s  in  different  directions,  the  point  of  the  needle  com- 
minuting the  membraue,  without,  however,  being  allowed  to  go  deeply  into 
the  vitreous  humor.  If  the  operator  iinds,  after  one  or  two  ineifectual  at- 
tempts to  transfix  it  and  tear  it  through,  that  the  false  membrane  yields 
before  the  needle  and  eludes  it,  or  if  it  is  too  tough  and  firm  to  be  torn 
through,  he  should  al  once  have  recourse  to  a  second  needle.  This  is  to  be 
passed  into  the  anterior  chamber  from  an  opposite  point  of  the  cornea. 
Transfixing  and  steadying  the  false  membrane  with  the  needle  held  in  his 
left  hand,  the  operator  employs  the  other  needle  to  tear  the  membrane  and 
open  it  up>  Or  the  points  of  the  needles  may  be  made  to  cross  each  other, 
and  then,  after  being  revolved  a  lew  tinier  round  each  other,  be  separated, 
which  will  cause  the  membrane  to  he  torn  across.  Great  care  must  be  taken 
to  use  the  needles  with  extreme  delicacy,  and  not  to  drag  roughly  upon  the 
adhesions  between  the  capsule  and  the  iris,  otherwise  severe  inflammation 
may  be  set  up.  If  any  portion  of  the  iris  should  have  been  considerably 
dragged  upon  during  the  use  of  the  needier,  it  may  be  advisable  to  excise 
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ihiB  segment,  in  order  to  allay  any  tendency  to  inflamtnatory  reaction.  This 
ingenious  double-needle  operation  was  first  devised  by  Mr.  Bowman/  and 
baa  proved  a  moat  yaluable  addition  to  ophthalmic  surgery.  Should  the 
Mae  membrane  be  found  but  slightly  adherent  to  the  irii*,  so  that  it  floats 
almost  freely  in  the  pupiK  the  adhesions  may  be  torn  through  by  the  neeiUe, 
and  the  whole  membrane  extracted  through  a  linear  incision  by  the  canula 
or  email  iris  forceps.  If  the  adhesions  are  found  to  be  so  firm  that  a 
eood  deal  of  force  would  have  to  be  employed  to  break  them  down  or  to 
divide  them,  these  should  on  no  account  be  attempted:  but  the  free  portion 
should  be  caught  by  a  sharp  hook,  gently  drawn  through  the  linear  incision, 
and  snipped  ofT,  which  will  leave  a  good-sized  opening  in  the  capsule. 

In  cases  of  chalky  or  si  lieu  lose  cataract,  in  wnich  the  capsule  looks  like  a 
little  wrinkled  bag  containing  sma!!  chalky  chips  of  lens,  it  may  be  possible 
to  remove  the  whole  capsule  with  a  sharp  hook  through  a  goofl-sized  linear 
incision,  as  in  Fig,  177.     But  it  is  often  u  very  dangerous  operation,  Betting 

Fig.  177. 


» 


After  SUlliVftg. 

perhaps  severe  irido-choroiditis,  which  may  even  lead  to  atrophy  of  the 
eyeball. 

Alter  an  operation  for  secondary  cataract^  atropine  should  be  applied,  the 
patient  be  kept  in  a  somewhat  darkened  room  for  a  few  days,  and  carefully 
watched,  in  order  that  the  first  symptoms  of  inflamnmtory  reaction,  accom- 
panied, perhaps,  by  increased  intra-ocular  tension,  may  be  detected.  Within 
nrom  twelve  to  twenty-four  hours  after  the  operation,  the  patient  may  experi- 
ence a  good  deal  of  pain  in  and  around  the  eye,  and  down  the  corresponding 
ade  of  the  nose  (ciliary  neuralgia);  there  is  perhaps  some  subconjuDctival 
injection  and  lachrymation,  and  the  sight  appears  somewhat  cloudy.  Great 
benefit  is  often  exi>erieDced  from  the  use  of  very  cold  (iced)  compresses  after 
this  operation,  as  they  diminish  the  irritation,  and  oftien  cut  short  an  attack 
of  severe  inflammation.  On  trying  the  tension  of  the  eyeball  it  is  foond 
izkoreaaed,  and  the  iris  pushed  forward  (sometimes  partially),  so  that  the 
anterior  chamber  is  narrowed.  If  the  latra-ocular  tension  is  considerably 
iocreaaed  ( -f  T  2),  and  this  persists  for  twelve  hours  from  the  commencement, 
Mr.  Bowman'  strongly  advises  that  the  bulging  part  of  the  iris  should  be 
punctured  with  a  broad  needle,  thus  establishing  a  communication  betweea 


I  »*Mod.-Chir.  TniM.,'»  1863.  p.  816. 
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the  anterior  and  posterior  chambers,  which  will  generally  diminish  the  intin^ 
ocular  pressure  and  cut  short  the  inflammatioD. 

Dr.  Aguew,'  of  New  York^  has  devbed  the  following  operation:  He  paaB 
a  stop-needle  through  the  centre  of  the  membrane,  thug  6xing  both  the  ey< 
and  the  latter  ;  he  then  makes  a  linear  incision  on  the  temporal  side  of  th< 
cornea,  throu^^h  which  he  pa^es  a  small  sharp-pointed  hook,  the  point  oi 
which  h  passed  into  the  same  opening  in  the  membrane  as  the  needle.  He 
now  teal's  the  membrane,  and  hv  a  rotatory  movement  of  the  hook  rolls  it 
up  round  the  latter,  and  then  eitiier  draws  it  out  altogether,  or,  if  this  cannoi 
be  done»  he  tears  it  widely  open. 

For  those  cases  in  which  severe  and  protracted  inflammation  has  followed 
the  removal  of  cataract,  giving  rise  to  a  dense  secondary  cataract,  Dr.  Noyes, 


Fig.  178. 


Fig.  170. 


of  New  York,  has  devised  the  fallowing 
operation,'  whicli  he  has  performed  with 
much  success:  He  makes  a  puncture  at 
the  centre  of  the  outer  miirgin  of  the 
cornea*  with  Von  Gniefe's  cataract- knife, 
carries  it  across  the  anterior  chamber,  and 
makes  the  counter-puncture  at  a  corre- 
sponding point  on  the  opposite  side;  he 
then  partially  withdmws  the  knife  until 
its  point  arrives  opposite  tlie  UDiddle  of  the 
iris,  when  he  phmi:es  it  backwards  through 
the  false  mem b nine  into  the  vitreous^  mak- 
ing the  wound  as  large  as  possible.  After 
withdrawal  of  the  knife,  a  small  blunt  hf>ok 
18  to  be  passed  in  through  each  corneal 
wound,  and  caught  in  the  w^ound  made  in 
the  iris  (false  membraue?),  and  traction 
made  in  opposite  directions,  so  m  to  drag 
out  a  portion  of  tissue  at  each  corneal 
wound,  where  it  is  tct  be  snipped  off.  Thus 
a  large  central  pupil  will  be  made. 

When  the  natural  or  artificial  pupil 
becomes  cloj^ed  by  dense  false  membrane 
through  the  occurrence  of  iridochoroiditia 
af\er  extraction  of  cataract,  we  must  en- 
deavor to  make  a  new  artificial  pupil,  and 
to  remove  portions  of  the  false  membrane 
by  one  of  the  operations  described  at  pp. 

325,  326.  De  Wecker  operates  in  such  cases  in  the  following  manner, 
employing  his  new  forceps  scissors:  Let  us  suppose  that  Von  Graefe's 
operation  has  been  {>erformed,  and  the  pupil  closed  by  false  membranes. 
An  incision  of  eight  millimetres  is  to  be  made  with  a  Von  Graefe's  knift 
through  the  cornea  and  iris,  about  two  millimetres  from  the  lower  mar^ 


1  *f  Kl.  itonatabl./'  1866,  p.  389. 
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the  cornea,  vide  Fig.  178.    The  forceps  scissors,  Fig.  179,  are  then  to  bo 
introduced  that  one  blade  passes  behind  the  iris  and  exudation  maaaes, 
other  along  the  posterior  surface  of  the  cornea.     With  two  incisions 
lich  meet  at  the  apex,  a  triangular  portion  of  the  iris  is  to  be  excised^ 
le  forceps  scissors  are  bent  at  an  angle,  and  can  be  passed  through  a  small 
imeal  opening,  and  yet  be  widely  opened  in  the  anterior  chamber,  and  are 
?refore  of  the  great^t  use  for  any  operation  with  the  latter.    The  irvdoU^my^ 
incision  of  the  iris  to  produce  an  artificial  pupil  for  optical  purposes,  may 
be  made  with  De  Wecker's  new  forceps  scissors,  which  w^ould,  I  think, 
very  useful  for  this  purpose. 

[Btreatfeild  eraploys  for  this  purpose  two  **needle*hooks,**  made  of  two 

toract-needles  bent  at  their  ends  into  two  small  hooks.     The  hook  part  is 

three-twentieths  of  a  centimetre  in  extent,  and  should  make  but  a  small 

;tion  of  a  large  circle.     He  places  the  sharp  parts  of  the  hooks  one  on 

sh  side  of  the  cornea  near  its  margin,  presses  them  into  the  cornea,  and 

towards  the  centre  of  the  anterior  chamber.     The  hooked  extremities  are 

leu  turned  down  into  the  membranous  septum ^  and  then  rlrawn  sbwly  in 

k|K>site  ways.     By  thb  method  the  lateral  and  backwards  dragging  are 

►th  obviated,  and  the  aqueous  humor  is  retained,  while  the  iris  is  unaUected, 

"  Report  of  Fourth  Internat.  Ophthal.  Congress/'  London,  1872.) 
Weber,  in  these  casew  of  secondary  membraniibrm  obstruction »  uses  a  two- 
Iged  lance-shaped  knife,  four  millimetres  wide.  This  he  plunges  through 
ke  cornea  and  membrane  on  the  temporal  side  ;  passes  it  behind  the  obstruo- 
m  and  then  out  again  on  the  nasal  side.  Then  with  a  pair  of  De  Wecker's 
rcepe  scissors  he  cuts  through  the  membrane  above  and  below,  and  thus 
Ecises  a  quadrilateral  j)iece. — B.] 


16,— DISLOCATION  OF  THE  LENS  (ECTOPIA  LENTLS). 

The  dislocation  of  the  lens  may  either  be  partial  or  complete.     In  the 
ktter  case  it  may  be  displaced  into  the  vitreous  or  aqueous  humors,  or  beneath 
mjunctiva. 

IM  Dtdomiion, — In  the  slightest  degree  of  partial  displacement,  the 
leos  is  simply  turned  somewhat  upon  its  axis,  one  portion  of  its  periphery 
tilted  obliquely  Ibrw^ards  agaiiist  the  iris,  the  other  backwards  and 

[Fig.  180, 


After  Lftwson.] 

from  the  latter.     Or  again,  the  dislocation  may  be  eccentric,  the  lens 

being  somewhat  shifted  towards  a  certain  direction,  so  that  its  centre  no 

'  mger  corresponds  to  the  optic  axis,  but  lies  more  or  less  considerably  to  one 

Ide  of  it ;  the  periphery  of  the  lens  may  even  lie  across  the  normal  pupil. 

'ig.  180.]     This  form  of  displacement  generally  occurs  in  a  downward 

rection :  but  it  may  also  take  place  upwards  and  inwards,  or  upwards  and 
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outwards*    Such  partial  displacement  of  the  lens  may  be  occasioned  by 
various  causes,  aimmgst  others  by  anterior  synechia,  for  if  io  8uch  a  cajse  an 
adhesion  exists  between  the  iris  and  the  capsule  of  the  leus,  th*?  latter  ii 
dra^^-n  forwards  with  the  iris  at  this  puint,  and  therefore  somewhat  displace^ 
or  tilted.     It  may  also  occur,  as  Stellwag  has  ptiinted  out,  in  casc^  of  anteri 
scleral  staphyloma, 

Ou  exaudniog  an  eye  allectcd  with  partial  displacement  of  the  lens,  wd 
find  that  when  it  is  moved  rapidly  about  in  different  directions*  the  iris  is 
slightly  tremulous  at  the  poiut  where  it  has  iost  the  support  of  tlie  lensj^ 
where  the  latter  has  receded  from  it.     Moreover,  it  is  here  also  somewhat 
cupped  or  curved  back,  being  on  the  other  hand  pushed  forward  and  promi- 
nent at  the  point  where  the  edge  of  the  leug  is  tilted  forward  against  it.     In 
the  former  situation,  the  anterior  chamber  will  consequently  be  sligbtl 
deepened,  in   the   latter   narrowed-     If  the   pupil   is  widely  dilated  wi    . 
atropine^  we  can  easily  recognize  the  altered  position  of  the  lens  by  the  aid 
of  the  oblique  illumination,  or,  still  better,  by  the  direct  examination  with 
the  ophthalmoscope.     With  the  hitter,  the  free  edge  of  the  lens  will  be 
noticed  as  a  sharply  defined,  dark  curved  line,  traversing  the  red  fundus, 
and  forming  the  outline  of  a  transparent  or  opaque  lenticular  disk.     If  the 
displacement  is  so  great  that  a  considerable  portion  of  the  background  of 
the  eye  can  be  examined  through  that  part  of  the  pupil  in  which  the  lens  is 
absent,  a  distinct  erect  image  of  the  details  of  the  fundus  will  be  obtained. 
In  the  itivei^e  image,  the  prismatic  action  of  the  edge  of  the  lens  can  be 
easily  observed,  for  then  the  double  image  of  the  fundus  will  appear,  and 
the  two  images  cannot  be  simultaneously  liistinctly  seen  ;  for  whilst  the  one 
is  clearly  defined,  the  other  will  appear  hazy,  and  in  order  to  render  the 
latter  distinct,  either  the  position  of  the  observer's  eye  or  of  the  ocular  lens 
must  be  changed.     Such  a  partial  displacement  of  the  lens  will  also  have  & 
peculiar  eflect  upon  the  patient  s  sight,  for  he  will  generally  be  affected  with 
monocular  diplopia,  or  polyopia*  which  is  due  to  the  difierence  in  the  refrac- 
tion of  the  two  portions  of  the  pupil,  and  to  the  prismatic  action  of  the 
peripheral  portion  of  lens  which  lies  across  it.     The  state  of  refraction  will 
also  differ  in  the  two  portions  of  the  pupil,  for  in  that  in  which  the  lens  is 
absent,  a  very  considerable  degree  of  hypermetropia  will  exist.     Von  Graefe' 
mentions  a  case  of  displacement  of  the  lens,  in  which»  when  the  patient  was 
endeavoring  to  distinguish  a  small  object,  the  eye  deviated  in  a  certain 
direction,  in  order  that  the  rays  might  impinge  upon  the  central  portion  of 
the  lens.     If  the  pupil  is  small,  the  patient  may  observe  the  edge  of  the 
displaced  lens  entoptically,  or  the  same  phenomenon  may  be  produced  with 
a  dilated  pupil,  if  he  looks  through  a  minute  aperture  in  a  card  or  a  slenopfcic 
apparatus- 

If  the  dislocation  of  the  lens  is  due  to  an  accident,  etc.,  e.  ff.^  a  severe  blow 
upon  the  eye,  the  sight  is  of\en  greatly  impaired  directly  afterwards  by 
hemorrliage  into  the  aqueous  and  vitreous  humors.  As  the  bhjod  becomes 
absorbed  the  sight  may  gradually  improve,  if  there  is  no  other  deep^eated 
leaion. 


4 


17.— COMPLETE  DISLOCATION  OF  THE  LENS. 

Into  the  VUt€ou8  Huvior.—The  iris  will  be  observed  to  be  markedly 
tremulous  w^hen  the  eye  is  moved  in  different  directions,  and  the  anterior 
chamber  will  be  somewhat  deepened.     If  the  catoptric  test  be  employed,  it 
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will  be  found  that  the  lenticular  reflections  are  wanting.  On  examining 
the  eye  with  the  oblique  illumination,  the  absence  of  the  reflection  from  the 
■nt^or  oapeule  will  also  be  noticed,  and  the  position  of  the  displaced  lens 
will  in  meet  cases  be  easily  recognized,  more  especially  if  the  pupil  is  dilated, 
u  a  portion  of  the  lens  generally  occupies  some  part  of  the  pu^il,  or  floats 
acrofls  it  when  the  eye  is  moved.  If  the  lens  is  opaque,  the  siffht  will  of 
cotine  be  temporarily  lost  when  the  lens  lies  across  the  pupil.  The  position 
of  the  lens  will  vary  with  that  of  the  head.  If  the  latter  is  held  erect,  it 
will  sink  down  into  the  vitreous  humor ;  if  the  head  is  bent  forward,  the  lens 
inll  fdl  against  the  pupil,  or  may  even  pass  through  it  into  the  anterior 
diamber.  With  the  ophthalmoscope,  the  situation  of  the  lens  in  the 
Titreoos  humor  can  be  very  easily  ascertained,  for  it  will  appear  as  a 
blade  lenticular  body,  generaljy  lying  in  the  lower  portion  of  the  vitreous 
humor.  The  latter  is  of  course  more  or  less  fluid,  generally  entirely  so.  In 
spontaneous  luxations,  the  lens  is  frequently  opaque,  and  in  such  cases  the 
sij^t  will  be  greatly  improved.  Even  if  it  is  transparent  at  the  time  of  the 
displacement,  it  generally  becomes  opaaue  in  the  course  of  a  few  months. 
In  such  cases  the  cataract  may  assume  the  lamellar  form,  only  some  layers 
around  the  nucleus  becoming  clouded.  But  a  dislocated  lens  may  retain  its 
tnnaparency  for  very  many  years,  if  its  capsule  is  uninjured.    Mooren  has 

[Fig.  181. 


After  T.  W.  Jones.] 

seen  a  ease  in  which  the  lens  remained  clear  for  thirty-six  years.'  When 
the  lens  has  sunk  into  the  vitreous  humor  out  of  the  area  of  the  pupil,  the 
eye  will  be  extremely  hypermetropic ;  in  fact,  in  a  similar  condition  to  one 
operated  on  for  cataract. 

^  DidocaHon  of  the  Lens  irUo  the  Anterior  Chamber. — Although  this  condi- 
tion may  occur  in  a  transparent  lens,  it  is  more  frequent  when  the  latter  is 

*  Ophthalmiatriache  Boobachtungen,  257. 
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chalky^  adJ  perhaps  diministied  in  size.  The  displacemeot  is  moreover  gen- 
erally spontaneous  and  gradual,  and  not  due  to  an  accident.  There  can  be 
no  difficulty  in  recognizing  the  afFection,  for  in  the  anterior  chamber  wiUbe 
observed  a  lenticular  disk,  either  transparent  and  diaphanoua,  or  white  aud 
opaque.   [Fig.  181,] 

If  the  leng  is  in  its  capsule,  a  sharply  defined  yellow  border  will  be  noticed 
encircling  the  disk  (Von  Graefe).  'fhe  lens  may  be  either  entirely  in  the 
anterior  chamber,  or  a  part  may  lie  in  and  behind  the  pupil.  The  latt*r 
condition  is  especially  dangerous*  as  the  pre>sence  of  the  lens  in  the  pupil  is 
apt  to  set  up  irritation  and  inflammation  of  the  iris,  from  maintaining  a  cod- 
staiit  '*  teai^ing"  and  contusion  of  the  edges  of  the  pupil.  In  some  caseethe 
lens  does  not  retain  Us  position  in  the  anterior  chamber^  but  falJs  back  agiUD 
into  the  vitreous  humor,  and  it  may  thus  frequently  alternate  in  ite  position, 
being  sometimes  found  in  the  anterior  chamber,  at  others  in  the  vitreous. 
Its  presence  in  the  anterior  chamber  will  cause  a  considerable  deepening  of 
the  latter,  and  a  cupping  back  of  the  iris.  Adhesions  are  sometimes  formed 
between  the  capsule  and  the  cornea;  the  latter  may  even  ulcerate  and  the 
lens  escape  through  the  perforation  (Von  Graefe)/ 

Severe  inflammatory  symptoms  may  al8osui>ervene,  implicating  the  cornea, 
iris,  and  the  deeper  structures  of  the  eyeball,  and  accompanied  perhaps  by  an 
increase  in  the  intra-oeular  tension.  There  is  often  also  very  severe  periodic 
ciliary  neuralgia.  But  the  intlauimation  may  even  extend  sympathetically 
to  the  other  eye.  On  the  other  hand,  the  lens  may  remain  for  a  very  long 
period  in  the  anterior  chamber  without  producing  any  irritation  or  pain. 

Dislocatio7i  of  the  Lem  under  the  Cotijuncth'a. — This  is  always  due  to  aa 
accident,  generally  to  a  htiavy  bluw  from  some  blunt  substance,  hitting  the 
eye  below,  antl  knocking  it  tureibly  against  the  roof  or  upper  edge  of  the 
orbit,  hence  the  most  frequent  seat  of  this  displacement  is  upwards  and 
inwards,  or  upwards  and  outwards.  The  ruptui-e  in  the  choroid  generally 
occurs  quite  anteriorly^  between  or  in  front  of  the  insertion  of  the  recti 

[Pig.  182. 


Aft«r  Liiwsofi.] 

muscles.  The  form  of  dislocation  is  most  frequently  met  with  in  persons 
after  the  age  of  thirty  or  forty,  when  the  sclerotic  has  lost  iu  elasticity.  It 
is  characterized  by  the  following  appearances:  Beneath  the  conjunctiva  is 
noticed  a  small,  well-marked,  prominent  tumor  [Fig.  182],  which  may  evea 
cause  a  little  circumscribed  prominence  of  the  lid.  The  color  of  the  tumor | 
varies,  it  may  be  dark  from  the  presence  of  eflused  bloo<l  in  and  beneath  thai 
conjunctiva,  or  of  a  portion  of  prolapsed  iris;  or  the  conjunctiva  may 
transparent,  and  only  slightly  injected,  and  then  the  grayish-white  lens  caai 
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easily  recognized.  But  in  some  cases  only  a  part  of  the  lens  has  escaped 
beoeath  the  conjunctiva,  the  rest  remaining  within  the  eye.  Whilst  the 
ftclerotic  has  been  ruptured,  the  conjunctiva,  on  account  of  its  laxity  and 
elasticity,  has  generally  yielded  before  the  lens,  and  hns  not  given  way  or 
been  torn,  but  covers  the  displaced  lens.  The  pupil  is  mostly  irregular  and 
drawn  up,  and  there  is  a  more  or  less  cousiderabio  prolapse  of  the  iris.  If 
the  capsule  has  been  ruptured  and  the  lens  escaped  from  it,  the  remalBS  of 
the  torn  shreds  of  cafisule  will  be  seen  with  the  ophthalmoscope,  just  as  after 
an  operation  for  cataract. 

Dislocation  of  the  lens  may  be  spontaneous,  and  is  then  generally  due  to  a 
gratlual  relaxation  or  elongation  of  the  suspensory  ligament,  or  its  partial 
rupture.  In  such  cases  the  lens  is  often  opaque,  and  the  vitreous  humor 
I)crhap6  fluid.  Moreover,  in  such  a  condition  a  very  slight  ^hock  to  the  eye, 
which  has  perhaps  been  unnoticed  by  the  patient,  will  produce  dislocation 
of  the  lens.  The  afiection  may  also  be  congenital,  and  even  hereditary, 
occurring  in  several  members  of  the  same  family.  Thus,  Mr.  Dixon'  men- 
tions a  case  in  which  a  partial  displacement  of  the  lens  existed  in  a  mother 
and  three  sons.  Mr,  Bowman  narrates  a  case  in  which  a  patient,  suffering 
from  dislocation  of  the  lens,  had  two  uncles  affected  with  the  same  disease. 
If  the  affection  is  congenital,  it  is  generally  accompanied  by  more  or  less 
amblyopia,  and  perhaps  nystagmus,  and  such  eyes  are  as  a  rule  also  very 
myopic.  In  such  cases  the  dislocation  mostly  exists  in  both  eyes.  But  the 
most  frequent  cause  is  an  injury  to  the  eye  from  blows  or  falls  upon  this 
organ,  which  cause  a  rupture  of  the  suspensory  ligament,  and  a  more  or  less 
complete  dislocation  of  the  lens.  Mr.  Bowman*  has  called  attention  to  the 
fiU3t  that  glaucomatous  symptoms  occasionally  arise  in  cases  of  dislocation  of 
the  lens. 

Accjjrding  to  Von  Graefe,'  partial  displacements  of  the  lens,  depending 
n  relaxation  or  rupture  of  the  zonula,  appear  to  be  more  prone  to  excite 
increase  of  the  eye-tension*  than  if  the  dislocation  is  complete,  and  the 
lens  is  freed  from  it^  attachment  and  floats  about ;  ihr  in  the  latter  instances, 
glaucomatous  symptoms  generally  only  supervene  if  the  lens  periodically 
pushes  the  iris  forward  or  becomes  jammed  in  the  pupil,  or  between  the  iris 
and  the  cornea.  As  long  as  the  capsule  remains  entire,  we  must  assume  that 
the  secondary  glaucoma  which  sometimes  supervenes  on  displacement  of  the 
lens  18  partly  due  to  a  stretching  of  the  zonula  and  ciliary  processes,  and 
partly  to  the  pressure  of  the  lens  upon  the  iris  and  ciliary  region,  which  sets 
up  irritation.  The  glaucoma  sometimes  assumes  the  simple  form,  in  other 
cases  the  inflammatory,  accompanied  by  serous  iritis. 

The  treatment  of  dislocation  of  the  lens  must  vary  according  to  the  exi- 
gencies of  the  case.  Where  it  is  but  slight,  the  sight  may  not  be  materially 
affected,  anrl  no  operative  interference  may  be  indicated.  If,  however,  the 
displacement  is  so  considerable  that  the  free  edge  of  the  lens  lies  in  the 
pupil,  and  thus  gives  rise  to  great  impairment  of  the  sight,  and  very  annoying 
diplopia,  an  endeavor  should  be  made  to  remedy  this  defect.  The  best  mode 
of  treatment  is  that  originally  adopted  by  De  Wecker,*  viz.,  an  iridodesis 
miide  in  the  opposite  direction  to  that  in  which  the  lens  is  rljsplaced,  so  that 
the  artificial  pupil  will  be  brought  opposite  that  portion  of  the  eye  in  which 
the  lens  is  deficient,  and  the  iris  will  be  drawn  over  the  displaced  lens,  and 
cover  the  latter  to  a  more  or  less  considerable  extent.  The  patient  will  then 
b©  in  the  condition  of  a  person  whose  lens  has  been  extracteii,  and  he  will  be 


»  »*R.  L.  0.  H,  E«pc>rtB,"  i. 
•  "A.  f.  0.,''XY.  8,  136. 


54.  «»'R.  L.  O.  H.  R./'  V.  1. 

•  **  Maladies  des  Yeiix,**  2d  edition,  p.  94. 


488 


BISEASBS    OF    THE    CRYSTALLIKE    LBN8. 


able  to  aee  well  botli  at  a  distatice  and  near  at  hand  through  suitable  ooDTei 
glasses.  For  obvious  reasoos,  iridodesis  is  in  such  ca^es  to  D€  preferred  to  an 
iridectomy.  If  the  lens  is  completely  dislocated  into  the  vitreous  humor,  and 
IB  setting  up  no  disturbance,  it  is  wiser  not  to  interfere.  But  if  inflammatory 
complications  arise,  or  the  sight  is  much  impaired  by  the  lens  floating  about 
across  the  pupil  when  the  eye  is  moved,  it  will  be  be^t  to  remove  iL  An 
iridectomy  should  be  made  opposite  the  point  towards  which  the  lens  is  difr 
placed,  and  the  latter  is  then  to  be  removed  by  Critchett's  scoop.  The 
operation  is,  however,  often  very  dangeruuB,  for  a  considerable  amount  of 
fluid  vitreous  will  be  lost,  and  severe  iridij-choroiditiB,  with  eubsequeat 
atrophy  of  the  globe,  may  supervene. 

When  the  lens  is  luxated  into  the  anterior  chamber,  we  may  endeavor  to 
obtain  its  reposition  into  the  vitreous  humor,  by  making  the  patient  assume 
the  horizontal  posture^  and  applying  a  compress  handle.  If  it  falls  back 
into  the  vitreous  humor,  its  maintenance  in  this  situation  may  be  assisted  by 
an  iridodesis,  or  temporarily  by  the  application  of  a  solution  of  Calabar 
bean.  If  the  presence  of  the  lens  in  the  anterior  chamber  sets  up  inflamma* 
tory  reaction,  ur  impairs  the  sight,  it  should  be  extracted  with  the  scoop,  and 
it  will  be  better  to  combine  an  iridectomy  with  this  operation.  The  incision 
should  be  made  in  the  lower  part  of  the  cornea  with  a  Von  Graefe's  cataract- 
knife.  To  prevent  the  escape  of  the  lens  into  the  vitreous  humor,  De  Wecker 
advises  that  it  should  be  transfixed  with  a  needle^  and  kept  in  its  position  in 
the  anterior  chaml>er,  until  the  scoop  can  be  introduced  beneath  it.  If  the 
lens  simply  disturbs  the  sight  without  setting  up  any  inflammation,  we  may 
endeavor  t4.»  gain  its  absorption  by  the  operation  of  division,  care  being  taken 
not  to  lacerate  the  capsule  too  freely,  but  rather  to  repeat  the  operation 
several  times. 

In  the  Bubcoujuuctival  dislocation,  an  incision  should  be  made,  and  the 
lens  removed ;  and  the  prolapsed  portion  excised,  so  that  the  wound  may  be 
quite  smooth.  If  a  tolerably  firm  union  of  the  lips  of  the  wound  has  already 
taken  place,  it  will  suffice  to  apply  a  compress  bandage  ;  but  if  the  rupture 
in  the  sclerotic  is  gaping,  it  will  be  better  to  unite  its  edgea  with  one  or  two 
fine  sutures,  in  the  same  manner  as  lias  been  advised  for  incised  wounds  in 
this  region. 

With  regard  to  the  treatment  which  is  to  be  pursued  if  symptoms  of  glau- 
coma arise  in  cases  of  displacement  of  the  lens,  Von  Gi*aefe*  advises  that 
where  the  displacement  is  moderate,  and  the  iris  partially  pushed  forward, 
an  iridectomy  should  be  made,  and  the  portion  of  iris  which  is  pushed  for- 
ward removed.  It  is  of  importance  that  the  incision  should  be  very  periph- 
eral, for  otherwise  the  entrance  of  the  vitreous  humor  into  the  anterior 
chamber  pushes  back  the  iris,  and  renders  its  excision  very  diflliculL  He 
points  out,  moreover,  that  the  removal  of  the  lens  is  apt,  in  such  case^,  to 
prove  especially  dangerous,  for  as  there  is  a  free  cominunication  Ijetween  the 
anterior  chamber  and  vitreous  space,  and  the  intra-ocular  tension  is  increased, 
it  is  impossible  to  prevent  a  great  escape  of  vitreous  humor,  which  may  be 
accompanied  by  serious  intra-ocular  hemorrhage.  But  if  the  iridectomy 
proves  insufficient  to  stay  the  glaucomatous  symptoms,  or  if  the  lens  is  com- 
pletely luxated,  it  will  be  necessary  to  remove  the  latter. 

[It  has  been  asserted  by  several  observers  that  in  death  by  hanging 
rupture  of  the  capsule  or  fracture  of  the  lens  is  occasioned  by  the  shock. 
Dyer  has  published  the  results  of  observations  upon  ten  eyes  of  five  crimi- 
nals executed  by  hanging.     In  one  eye,  where  the  lens  was  opaque,  it  was 
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didocated  downwards  and  outwards.  In  six  eyes  either  the  anterior  capsule 
was  ruptared  or  the  lens  was  fractured.  In  two  cases  this  occurred  in  both 
efOB.  in  experiments  upon  dogs  by  hanging,  the  first  dos  presented  the 
nine  lesion  in  both  eyes;  the  second  dog  in  neither  eye;  and  the  third  do^ 
in  one  eye  only.  (See  "Trans.  Amer.  Ophthal.  Soc,"  1866  and  1869.) 
lyOSnch  has  made  some  investigations  into  the  subject  of  congenital  dislo- 
eation  of  the  lens.  He  finds  that  it  always  affects  both  eyes,  generally  in  a 
^mmetrical  manner.  The  direction  of  the  displacement  b  almost  always 
other  upward,,  upward  and  inward,  or  upward  and  outward.  The  lenses  are 
generally  transparent ;  sometimes  their  size  is  below  the  mean.  The  sus- 
pensory liffament  is  sometimes  found,  and  sometimes  not.  In  about  one- 
mirth  of  all  the  cases  there  is  myopia.  The  position  of  the  lenses  may 
remain  unchanged  throughout  life.  Heredity  has  been  proved  in  some  of 
the  cases.     (See  "  Archives  of  Ophthalmology/'  x.  1.)— B.] 


CHAPTER  X. 


DISEASES  OF  THE  VITREOUS  HUMOR. 


1,— INFLAMMATION  OF  THE  VITEEOUS  HUMOR^HYALITIS, 

It  was  formerly  supposed  that  the  vitreous  humor  was  incapable  of  under- 
going iDflammatioD,  on  account  of  the  abeence  of  ner%^es  and  Dlood vessels  m 
its  structure.     Thanks,  however,  to  the  researches  of  Vircbow  and  Weber, 
it    has   been    proved    beyond   doubt  that  the  vitreous  humor  has  become 
inflamed.     Although  thesii  inflammatory  changes  generally  either  accom- 
pany  or  supervene  upon  ioflatiiniation  of  the  deeper  tunics  of  the  eyeball, 
vix.,  the  retina  and  choroid,  yet  many  l)elieve  that  idiopathic  hyalitiB  may 
occur,  and  that  it  may  be  qyite  impossible  to  trace  any  participation  of  the 
other  tonics  of  the  eye.     Dr.  Hermann  Pagenstecher  has,  however,  made  a 
series  of  very  interesting  experiments  upon  rabbits,  by  iutroducmg  various 
foreign  bodieis  into  the  vitreous^  watching  with  the  ophthalmoscope  the 
changes  thus  produced,  and  tiually  examining  the   eyes   microscopically. 
These  experiments  have  led  him  to  the  opinion  that  the  vitreous  cannot 
undergo  primary  inflammation,  but  that  it  is  always  secondary  and  dependent 
on  changes  in  the  neighboring  tissues/ 

The  inflaiuraatory  changes  consist  chiefly  in  a  proliferation  or  hyperplasia 
of  the  ceils  of  the  vitreous  humor,  which  become  opa^^ue  and  granular,  and 
undergo,  perhaps,  fatty  degeneration.  Sometimes,  there  is  a  considerable 
development  of  connective-tissue  elements,  or  there  may  be  a  great  tendency 
to  suppuration,  and  large  quantities  of  pus  cells  be  formed.  [De  Wecker 
thinks  that  the  difference  between  the  inflammation  of  any  dense  tissue  and 
that  of  the  vitreous  humor  is,  that  while  purulent  inflltration  of  the  former 
cauees  dej^truetion  of  the  inflamed  tissue,  in  the  vitreous  there  is  a  displac&< 
ment  of  the  structure,  with  rapid  absorption  of  the  watery  constituents. — B.]i 

The  progress  of  hyalitis  is  best  studied  by  watching  what  changes  occur 
when  a  foreign  body  (e.  g.,  a  piece  of  gun*cap,  steel,  etc.,  or  a  displaced  lens) 
is  lodged  in  the  \itreouB  humor.  If  the  refracting  media  are  sufficiently 
clear  to  permit  of  an  ophthalmoscopic  examination,  we  find  that  soon  after, 
the  accident,  the  vitreous  humor  in  the  vicinity  of  the  foreign  body  loses  i 
transparency,  and  becomes  somewhat  hazy,  which  is  due  to  the  proliferation 
of  the  vitreous  cells»  and  an  increase  of  their  nuclei  and  molecular  contents. 
The  foreign  body  appears  to  be  enveloped  in  a  thin  mist  or  cloud  of  bluish- 
gray  tint,  which  assumes  a  more  dense  and  firm  appearance  if  much  connec- 
tive tissue  is  developed,  and  a  creamy-yellow  color  if  suppuration  sets  in. 
The  track  of  the  foreign  body  is  o^n  visible,  in  the  form  of  a  thin  whitish- 

^  A  hrief  summary  of  his  views  will  be  found  m  the  ''  Centmlbltttt  far  die  medicine 
ischen  Wis8ent?chaftVn,*'  1869,  No.  4S  ;  but  a  ftill  aot'ount  of  the  erperiments,  etc.  iS 
publii^bed  in  Koflpp's  *♦  Archives  of  Upbthalmology  and  Otology,"  1S69,  vol,  i.  2. 
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gTBj  opacity,  like  a  thread  running  towards  it  We  eometinies  find  that 
tliese  inflammatory  changes  in  the  vitreous  humor,  consequent  upon  the 
lodgement  of  a  foreign  body  within  it,  are  idiopathic,  no  trace  of  infiamma- 
'loa  of  the  other  structures  of  the  eye  being  visible^  either  externally  or  with 
ophthalnii>8cope.  Generally,  however,  this  is  not  the  case,  for  symptoms 
irido-cyclitis  or  choroiditis  soon  Bui>ervene,  and  the  eye  m  but  too  fre- 
lently  lost  through  suppuration. 

The  simple  (non-suppurative)  form  of  hyalitis  may  be  either  acute  or 
chronic,  and  the  opacity  of  the  vitreous  be  either  diflUsed  or  circumscribed. 
On  ophthalmoscopic  examination,  we  may  6nd  the  whcjJe  vitreous  humor 
diffusely  cloudeJ,  which  renders  the  details  of  the  fiiudus  either  completely 
invisible  or  very  indistinct,  so  that  they  nppear  to  be  covered  by  a  thin  gray 
film  or  veiK     In  this  diilise  opacity  may  be  noticed  dark,  thread-like  films, 
of  varying  size  and   shape,  which  may  be  either  fixed,  or  float  about  when 
the  eye  is  quickly  moved.     Neoplastic  formations  of  connective  tt&sue  are 
often  met  with  at  the  anterior  portion  of  the  vitreous  humor,  close  to  the 
posterior  pole  of  the  lens.    They  give  rise  to  a  more  or  less  extensive  opacity, 
fiirhich  is  sometimes  termed  posterior  polar  cataract.     But  cf>nnective  tissue 
Rb  also  formed  in  other  portions  of  the  vitreous  humor,  oilen  in  very  con- 
siderable quantities,  giving  rise  to  membranous  and  filamentous  opacities, 
-which,  traversing  the  vitreous  in  different  directions,  may  perhaps  even 
fcivide  it  into  fibrillar  compartments.    The  true  cellular  gehitinoue  substance 
Mf  the  vitreous  humor  disappears  in  proportion  to  the  development  of  the 
fconnective  tissue,  and  generally  becomes  fluid  (synchysis).     In  such  cases 
the  retina  is  often  found  to  be  extensively  detached,  and  the  vitreous  humor 
ihrivelled  up  to  a  very  small  space;   and  chiefly  consisting  of  connective 
tisBue,  of  an  almost  tendinous  structure,  interspersed  with  fiocculi  containing 
cells  which  have  undergone  various  changes,  and  not  un frequently  pigment 
molecules. 

Although  simple  hyalitis  sometimes  occurs  idiopathically,  yet  generally  it 
is  dependent  upon  an  inflammation  of  the  retina,  choroid,  or  ciliary  body, 
[Serous  hyalitis,  with  liquefaction  of  the  vitreous  humor,  fliid  more  or  lees 
opacity,  is  met  with  most  frequently  in  serous  intlammntions  of  the  eye,  like 
glaucoma,  or  with  progressive  staphyloma  posticum, — B,] 
V  Still  more  so  is  this  the  casi3  in  the  9up[>urative  form  of  hyalitis,  which  is 
Ijut  seldom  idiopathic,  being  mostly  associated  with  purulent  irido-cyclitis  or 
irido-choroiditis,  which  supervenes   perhaps  upon  operations  for  cataract, 
injuries,  etc.    As  the  cornea  is  but  too  frequently  opaque,  or  the  pupil 
blocked  up  with  lymjih,  it  is  often  impossible  to  trace  the  course  of  the  dis- 
ease with  the  ophthalmoscope.     If  we  are,  however,  able  to  do  so,  we  some- 
times And  that  the  anterior  portion  of  the  vitreous  humor,  close  to  the  lens, 
yields  a  yellow,  creamy  reflex,  which  may  be  very  well  seen  with  the  oblique 
Ulumination,     It  is  cnllod  posterior  hypopyon,  and  is  due  to  pus  in  the 
anterior  portion  of  the  vitreous,  which  may  have  made  its  way  from  the 
ciliary  body  or  anterior  segment  of  choroid,  having  burst  through  the  retina. 
ftin  such  a  ca«e,  the  other  portions  of  the  vitreous  may  be  found  compara- 
Btively,  or  even  completely,  healthy.     In  other  instances,  the  suppuration 
■occurs  at  the  posterior  or  lateral  portions  of  the  vitreous,  to  which  it  may 
"remain  chiefly  confined,  but  it  may  also  become  general,  and  involve  the 
whole  of  the  vitreous  humor.     Panophthalmitis  generally  ensues,  and  the 
globe  gradually  becomes  atrophied,  with  or  without  previous  perforation  of 
the  cornea  or  sclerotic. 

[See  a  paper  "  On  the  Phenomena  of  Suppurative  Hyalitis,"  by  Hefl'  and 
Brailey,  in  the  "Royal  London  Ophthaimic  Hospital  Reports,"  x.  2, 
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When  purulent  hyalitis  is  circumscribed,  Id  other  words,  forms  an  abflOMB* 
the  contents  of  this  abscess  may  eventtuilly  be  absorbetl,  the  walls  of  the 
abgceea  collapse,  and  by  their  traction  occaaion  partial  or  total  detach meot 
of  the  vitreous.  The  same  may  occur  from  the  contraction  of  membranous 
bands  in  the  vitreous  which  have  become  organized. — B.] 

The  prognosis  of  inflammation  of  the  vitreous  humor  will  depend  chiefly 
upon  the  c.ause»  and  the  extent  to  which  the  deeper  tissues  of  the  eye  are 
implicated,  I  must  therefore  refer  the  reader  for  a  consideration  of  these 
points,  as  well  as  the  question  of  treatment,  to  the  diseases  of  the  choroid 
and  retina.  With  regard  to  the  treatment,  I  may,  however,  state  that  in 
acute  cases  of  diffuse  hyalitis,  much  benefit  is  often  experienced  from  saliva- 
tion and  the  periodic  application  of  the  artificiai  leech  to  the  temple. 


2— OPACITIES   OF  THE   YITREOUS   HUMOK. 
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[8yn.  Myodesopsia. — B.] 

The  presence  of  opacities  in  the  vitreous  humor  is  easily  detected  with  the 
ophthalmoscope  in  the  direct  mode  of  examination.  The  patient  should  be 
ordered  to  move  bis  eye  (luickly  and  repeatedly  in  various  directions,  and 
then  hold  it  still.  These  movements  will  cause  the  opacities  to  be  shaken 
up,  and  they  will  float  about  in  the  field  of  vision,  and  we  shall  thus  be  en- 
abled to  judge  of  their  size  and  density  and  to  distinguish  between  the  fixed 
and  movable  ones.  When  the  eye  is  held  still,  the  latter  soon  sink  again  to 
the  lower  portion  of  the  vitreous.  The  excursions  which  these  opacities 
make  are  oflco  very  considerable,  and  allow  us  to  estimate  approximately 
the  degree  of  fluidity  of  the  vitreous.  The  binocular  ophthalmoscope  is 
particularly  useful  in  the  examination  of  vitreous  opacities,  and  in  deter- 
mining the  different  depths  at  which  they  are  situated. 

[Vitreous  opacities  are  of  two  kinds:  1st,  those  w^hich  have  migrated  into 
the  vitreous  with  subsequent  transformation  of  the  cellular  element*;  2d, 
those  which  are  the  results  of  disintegration  of  the  normal  elements  of  the 
vitreous.  The  first  is  represented  by  purulent  infiltration  and  by  heraor- 
rhage;  the  latter  of  which  is  shown  by  the  presence  of  crystals,  doubtlesB 
hematine  crystals,  the  residuum  of  old  hemorrhages.  The  opacities  may  be 
very  fine,  almost  raolecuhir;  or  they  may  have  the  form  of  fine  lines  and 
threads;  or  they  may  be  rnembraniform,  {"Graefe  und  Baemischs  Handb. 
der  Augenheilk.,"  iv.  S.  678-699.— B,] 

We  have  seen  that  in  simple  hyalitis  the  opacity  of  the  vitreous  assumes 
a  diffuse  gray  appearance,  shrouding  the  whole  fundus  in  a  fine  veil,  the 
sight  being  at  the  siime  time  greatly  affected.  Bometimes  the  opacity  is 
chiefly  confined  to  one  portion,  perhaps  the  central,  in  which  cBse  the  yellow 
spot  and  the  retina  in  its  vicinity  will  appear  hazy,  whilst  the  details  at  the 
periphery  of  the  fundus  can  be  clearly  seen.  This  partial  uniform  opacity 
may  shift  somewhat  when  the  eye  is  moved.  A  peculiarly  dangerous  form 
of  diflhse  opacity  of  the  vitreous  is  that  which  occurs  suddenly,  and,  ailer 
clearing  somewhat,  recurs  perhaps  several  times,  for  it  is  but  too  often  fol- 
lowed by  detachment  of  the  retina.  We  must  not,  however,  confound  with 
this  the  temporary  cloudiness  of  the  vitreous  which  occurs  in  glaucoma,  and 
which  is  due  to  a  serous  hypersecretion,  evidently  dependent  upon  irritation 
of  the  ciliary  nerves. 

Together  with  a  more  or  less  diffuse  opacity,  we  often  meet  with  various 
circular,  membranous,  or  filiform  opacities  which  are  due  to  the  remaias  of 
blood-effusions,  or  alterations  in  the  cells  of  the  vitreous  humor,  which  may 
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have  andergone  fatty*  purulo»t,  ur  pigmentary  ehaDges;  or  connective-tissue 
fitoiDeutH  may  have  been  formed.    Thet»e  opacities  ajsaume  very  various  8ha|.>es 
And  ftjrnw.     At  tii'ftt.  p<3rhaps,  the  patient  only  notices  a  dark  speck  liefore 
Kit  eyuH,  wiiich  he  cannot  wipe  away  ;  then  thin,  tiaky  membrftnes  may  ap- 
pear, which  float  about  and  aseume  different  formis  luid  positions  with  every 
mcjvement  of  the  eye.      Between  these  opacities,  the  field  of  vision   may 
either  appear  clear  or  be  more  or  lees  difTuaely  cJouded.     The  nearer  the 
otmciUvm  ure  to  the  retina^  the  more  will  they  throw  a  shadow  upon  it.     If 
they  «re  some  distance  from  it^  they  may  not  throw  individual  shadows,  but 
only  give  rise  to  a  general  dimneus  of  vision.     The  patients,  m  Von  Graefe 
hfus  iHiinted  out,  often  throw  their  eyes  periodically  upwards  in  readinJ^^  etc., 
in  order  t^i  cause  the  opacities  to  move  and  shift  their  position,  so  that  the 
eld  of  vision  may  be  momentarily  cleared,  which,  of  course,  enables  them 
more  distinctive    This  periodic  upward  movement  of  the  eye  is  accom- 
[  by  an  elevation  of  the  upper  lid,  and  gives  a  peculiar  and  character- 
ap[>eftrauce  to  the  patient. 

'ith  the  ophthalmoscope,  we  can  readily  distiDguish  these  opacities  as 

,  tixed,  or  floating  bodies,  assuroing  various  shapes,  like  dark  B[K>ts, 

ds,  or  reticulated  fibrillie;  sometimes,  however,  they  are  so  delicate  and 

that  we  cannot  individualize  them,  and  the  whole  fundus  only  appears 

be  hazy  an<l  veiled. 

The  diftease  in  which  opacities  of  the  vitreous  are  by  far  most  frequently 

et  with  is  sclerotico-choroiditis  posterior.     The  posterior  portion  of  the 

itreoua  frequently  becomes  fluid,  and  the  opacities  may  be  seen  floating 

ery  freely  about  in  it.     Sometimes,  however,  the  synchysis  extends  to  the 

rtsater  yxirtion  or  even  the  whole  of  the  vitreous  humor. 

Extravasation  of  blood  into  the  vitreous  humor  is  a  very  frequent  cause 
f  these  opacities.  The  hemorrhage  is  generally  due  to  a  rupture  of  some 
f  the  ves^ls  of  the  choroid,  more  especially  at  its  anterior  portion,  where  it 
most  vascular,  and  at  which  situation  the  retina  is  thinnest,  and  therefore 
lost  rejidily  gives  way ;  whenair,  when  the  effusion  taJtes  place  in  the  poste- 
or  portion  of  the  choroid,  it  k  more  prone  to  cause  detachment  of  the 
retina  than  to  perforate  the  latter  and  make  its  way  into  the  vitreous.  This 
Ills  due  to  the  fact  that  the  connection  between  the  choroid  and  retina  is  at 
^Khis  point  very  lax,  and  the  retina  thicker  than  in  the  region  of  the  ora 
^Kgmita*  Hence  a  more  or  less  considerable  detachment  of  the  retina  is  gen» 
^^^■ly  produced  at  the  posterior  portion  of  the  fundus  before  perforation 
^^H&  place.  When  the  blood  has  become  absorbed,  and  the  vitreous  is 
again  transparent,  we  can  alw^ays  discover  changes  in  the  choroid,  such  as 
jS^^fAjmoees,  etc.,  showing  whence  the  hemorrhage  has  proceeded,  and  we  are 
^^^BBometimes  able  to  detect  a  cicatrix  in  the  retina,  where  the  latter  has 
^HBm  ruptured  by  the  extravasation  of  blood.  Schweigger*  has  pc»inted  out 
^ptbat  hemorrhage  into  the  vitreous  humor  occurs  far  more  frequently  from 
1  vessels  than  from  those  of  the  retina,  for  the  latter  are  not  only 
10,  but  on  account  of  the  |ieculiar  arrangement  of  the  connec- 
tiofeuij  librilhc  (Stiitzfaeern)  of  the  retina,  and  the  resistance  offered  by 
irittnibraua  limitaus  interna,  hemorrhage  from  the  retina  extends  gener- 
to wards  the  choroid,  and  not  into  the  vitreous. 

e  are  generally  able,  with  the  ophthalmoscope,  to  easiljr  distinguish 

vasations  of  blood  into  the  vitreous,  as  they  yield  a  pecuhar  bright-red 

But  if  the  liemorrhage  is  very  extensive  and  dinuse,  it  may  not  be 

|)O0sible  to  light  up  the  eye  at  all,  the  fundus  looking  quite  dark,  and  not 
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affording  the  least  reflex.  The  sight  ia  generally  very  greatly  suddenly 
impnireii,  the  putient  having  the  ^eiisatioD  m  if  there  waa  a  dense  red  miet 
or  veil  before  his  eye.  AVheu  the  blocRi  is  begiuDing  to  be  absorbed,  fixed 
and  floating  opacities  of  a  filiform^  reticulated,  or  membranous  character 
make  their  appearance,  an<l  become  rolled  up  into  dark,  fantastically  shaped 
masaes  when  the  eye  is  moved.  Sometimes  when  the  abeorption  baa  gone  on 
for  some  tirae,  and  the  vitreous  has  regained  much  of  its  transparency,  a  fresh 
extravasation  takes  place,  and  this  may  recur  several  times.  Although  the 
patient  may  regain  a  considerabie  amount  of  sight  during  these  intervals, 
the  recurreuce  of  hemorrhage  is  always  to  be  regarded  with  great  anxiety, 
as  it  but  too  frequently  leads  to  detachment  of  the  retina,  glaucomatous 
complications,  or  atrophy  of  the  eyeball* 

When  the  hemorrhage  has  been  at  a! J  considerable,  permanent  opacitiei 
are  generally  left  behind,  and  may  produce  great  impairment  of  vision  and 
even  detachment  of  the  retina  by  traction.  H.  MiiJler*  was  the  first  to  show 
that  the  latter  is  a  not  unfrequent  consequence  of  opacities  in  the  vitreous. 

Extravasations  of  blood  into  the  vitreous  humor  are  very  often  of  traumatic 
origin,  being  produced,  for  instance,  by  severe  blows  upon  the  eye,  causing 
a  rupture  of  the  bloodvessels  of  the  choroid  or  retina.  They  may,  however, 
arise  independently  of  this,  if  there  is  much  congestion  of  the  internal  tunics 
of  the  eyekdJ,  or  if  the  coats  of  the  vessels  are  diseased. 

In  the  treatment  of  opacities  of  the  vitreous  humor,  we  must  be  especially 
guided  by  the  cause,  and  whether  they  are  due  to,  and  a  part  symptom  of, 
inflamriiatory  affections  of  the  deeper  tunics  of  the  eyeball,  or,  perhaps,  to 
intra-oeular  hemorrhages  caused  by  rupture  of  some  of  the  choroidal  vesaela. 
In  the  former  case,  our  attenlion  must  be  chiefly  directed  to  the  treatment 
of  the  primary  disease.  The  absorption  of  the  vitreous  opacities  may,  bow- 
ever,  be  greatly  aided  by  preventing  all  congestion  of  the  choroidal  or  retinal 
vessels  by  the  application  of  the  artificial  leecli.  I  have  often  gained  great 
beuetit  from  its  use,  as  it  facilitates  anrl  hai^tens  the  absorption,  and  relieves 
the  intra  ocular  bloodvessels.  If  the  mtient  i.s  weak  and  ana;raic,  I  generally 
prefer  dry  cupping  at  the  temple,  making  use  only  of  tlie  glass  cylinder  of 
Heurteloup.  This  may  be  repeated  once  or  twice  a  week,  according  to  cir- 
cunistancee.  But  if  the  patient  is  strong  and  plethoric,  I  invariably  take 
bhx»d  away  by  means  of  the  artificial  leech,  one  cylinder  full  being  the  usual 
quantity.  In  thnse  causes  in  which  the  affection  of  the  vitreous  is  dependent 
upon  derangement  of  the  functions  of  the  uterus  or  liver,  the  general  health 
must  be  strictly  attended  to.  Much  benefit  is  experienced  from  the  use  of 
saline  mineral  waters,  as  the  Pullna,  Kissingen,  Kreuznach,  etc.,  and  the 
tendency  to  congestion  and  hypenemia  of  the  vessels  of  the  eye  should  be 
relieved  by  hot  pediluvia  or  hi|>l>aths.  The  absorption  of  blood  into  the 
vitreous  may  also  be  hastened  by  the  application  of  a  firm  compress  bandage. 
In  case  of  dense  membranous  opacities  of  the  vitreous  which  had  resisted  all 
eftbrtij  of  absorption,  Von  Graefc  has  derived  much  benefit  from  tearing 
them  through  with  a  fine  needle."  This  produces  not  only  an  improvement 
in  the  sight,  but  renders  the  opacities  more  amenable  to  treatment,  and 
prevents  their  exercising  any  deleterious  influence  up)n  the  retina  by 
traction. 

[If  the  opacity  is  recent,  the  patient  should  he  kept  in  bed,  with  a  com- 
pre^  bandage  and  the  use  of  atropine  and  leeches  to  the  temple.     In  the^ 
more  chronic  forms,  good  results  have  occassional ly  been  obtained  from  hypo-^| 
dermic  injections  of  the  hydrochlorate  of  pilocarpine,  beginning  with  a  small ^* 
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doee  and  increasing  it  to  toleration,  but  being  careful  to  produce  no  cardiac 
oollapee.  The  infusion  of  jaboraudi  may  be  given  by  the  mouth  in  its  place. 
(See  "  Trans.  N.  Y.  State  Med.  Sou.,"  1879,  and  "  N.*  Y.  Med.  Journ.,"  April. 
1879 J  Le  Fort  and  Oniraus  have  advised  the  use  of  the  constant  current, 
as  an  aid  in  clearing  up  vitreous  opacities,  and  have  spoken  highly  of  the 
results  obtained.  (**Gaz.  m^d.  de  Paris,*'  July  11,  1874;  '*  La  Fnmce 
m6d./'  1874,  No.  33.)  De  Wecker  has  never  seen  any  rapid  reunite  from  this 
treatment,  and  thinks  there  m  danger  of  increaaing  the  opacities  by  a  too 
careless  use  of  the  current. — B.] 

It  is  of  much  practical  importance  to  distinguish  between  the  pathological 
opacities  of  the  vitreous   humor  and  the  subjective  physiological   muscae 
volitantes   (Mtfodeiop^ia)  which   are   met  with   in    {jerfectly  healthy  eyes. 
These  Sflsume  the  moat  various  shapes  and  appearances.    Sometimes  they 
look  like  small  transparent  disks  or  circles^,  which  may  be  isolated  or  arranged 
in  groups;  or  they  may  resemble  strings  of  bright  be^ds,  or  filamentous 
bands,  which  float  about  in  all  directions  through  the  field  of  vision.     They 
are  generally  due  to  minute  beaded  filaments  or  groups  of  granules  m  the 
vitreous  humor,  and  are  quite  physiological,  occurring  more  or  lesa  in  all 
eyes.     They  are  so  miuute  that  they  are  perfectly  invisible  with  the  ophthal- 
moscope, and  this  instrument  is,  therefore,  of  the  greatest  use  in  enabling  us 
istinguish  between  the  physiological  and  pathological    ymuem  voUtant^ 
directly  it  reveals  to  us  tne  presence  of  opacities  in  the  vitreous,  however, 
they  may  be,  we  must  regtird  tbem  as  pathological  products.     I  must, 
;  mention  in  passing,  that  certain  changes  in  the  enoroid  and  retina 
pve  rise  to  fixed  dark  spots  in  the  vbual  field  (so-called  *'scotomata"), 
careful  observer  could,  however,  confound  these  with  the  opacities  in 
uestion. 
Muftcse  become  very  evident  when  the  person  regards  some  light  and 
y  illuminated  object,  as,  for  instance,  the  bright  clear  sky,  a  very  white 
,  ar  the  brightly  illuminated  field  of  the  microscope;  whereas  in  a  sub- 
light,  the  floating  bodies  may  be  hardly,  if  at  all,  observable.     They 
alsu  increased  by  fatigue  of  the  eye  from  overwork,  or  when  the  retina  is 
ery  sensitive  and  irritable;  the  same  often  occurs  if  there  is  any  derange- 
ent  of  the  nervous  system  or  of  the  digestive  organs.     The  situation  of  the 
muscse  may  be  approximat+^ly  ascertained,  as  was  shown  by  Listing,  by 
making  the  patient  look  through  one  of  the  minute  ajiertures  of  the  stenopieic 
apparatus,  or  a  pin-hole  in  a  card,     2s\jw,  if  the  card  is  moved  in  a  certain 
direction  (e.  g.^  upwards),  and  the  objects  also  move  upwards,  they  are  situ* 
[ated  behind  the  pupil ;  whereas,  if  they  move  in  the  opposite  direction,  they 
lie  in  front  of  the  pupil.     The  greater  the  degree  of  movement,  the  further 
I  does  the  object  lie  from  the  pupil.*     The  position  of  the  objects  can  be 
jti mated  with  still  greater  accuracy  by  Donders'  mode  of  examination  a 
loubh  vue.     He  employs  a  diaphragm  pierced  by  two  small  a|>ertyre8  situ- 
ited  about  one  line  from  each  other,  so  that  two  shadows  are  thrown  upon 
Ihe  retina,  and  covt*r  one  another  by  nearly  one-half."     We  must  distinguish 
[the  musca?  which  have  their  seat  in  the  vitreous  humor  from  the  appearances 
^^►roduced  by  eyelashes,  rimcolachrymal  drops  oo  the  conjunctiva  and  cornea, 
|aud  the  ra<lii  and  spots  situated  in  the  lens.     For  full  information  upon  this 
iliiresting  subject  of  "  Entoptics/'  I  would  refer  the  reader  to  Dr,  Jago's 
ixcellent  and  exhaustive  tmatise* 

I  Helmholtx,  '' Handbuch  der  Physiol ogischt^n  Oplik,"  150. 

■  Dondcn^  **0n  the  Anoronlies  of  Ac'coinmi^Htion  Hnd  Refnwtion  of  the  Eye  ,*'  201. 

■  **  Entoptics,  with  its  Uees  in  Physiology  und  Medicine/'  by  Jumesi  Jago,  M.D.,  1894 
^ChurchUlj. 
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Short-sighted  persons  are  especially  troubled  by  muscae,  for  even  thi 
physiological  motes  are  rendered  peculiarly  marked  and  distinct  by  the  siid 
of  the  circles  of  diflusion  upon  the  retina.  In  consequence  of  this,  they  oftea 
prove  a  source  of  the  greatest  anxiety  and  trouble  to  the  patient.  Already, 
perhaps,  in  constant  dread  that  his  myopia  should  rapidly  increase,  and  lead 
eventually  iu  great  impairment  of  vision,  or  even  total  blindness,  the  appear- 
ance of  these  niuscte  often  frightens  him  greatly,  and  causes  him  to  yield 
undivided  attention  to  his  eyesight,  and  to  watch  every  *^ymptom  with 
anxietv-  This  is  more  particularly  the  case  with  those  persons  who  are 
dependent  upon  their  sight  for  their  livelihood,  or  are  naturally  of  a  nervous 
and  anxious  tempemment.  Even  although  we  may  earnestly  and  repeatedly 
assure  them  that  these  physiological  motes  are  not  of  the  slightest  impor 
tance,  and  are  a  source  of  no  danger,  we  but  too  frequently  fan  to  alleviata 
their  mental  distress.  Thev  seek  advice  from  others  who,  in  their  opinion,^ 
are  more  competent  and  willing  to  understand  the  nature  of  their  complaint. 
Amongst  such  patients  the  charlatan  tinds  his  most  fervid  and  profitable 
followers-  I  have  met  with  several  most  distressing  cases  in  which  adver- 
tising quacks  have  greatly  frightened  patients  who  complained  of  these 
motes,  assuring  them  that  they  depended  upon  some  secret  disorder,  and  if 
not  speedily  and  properly  treated,  that  they  would  lead  to  amaurosis,  of 
which,  indeed  they  were  the  sure  precursory  symptoms.  Such  patients  must 
he  cheered  up,  and  prevented  as  much  as  possible  from  thinking  of  their 
ailments.  Their  general  health  must  be  strengthened,  and  any  irregularities 
of  the  circulation  or  digestive  organs  removed.  Much  benefit  is  often  also 
produced  by  the  uae  of  dark-blue  or  neutral  tint  eye-protectors,  as  they 
diminish  the  intensity  of  the  light,  and  thus  render  the  musca?  less  visible. 

It  has  been  already  mentioned,  in  speaking  of  the  opacities  in  the  vitreoui 
humor,  that  the  latter  niuy  lose  its  normal  gelatinous  consistence,  and  become 
partially  or  wholly  tluid.  This  condition,  which  is  termed  mfnchi/ms,  cannot 
be  diagnosed  with  certainty  if  there  are  no  floating  opacities.  An  erroneous 
opinion  sometimes  prevails,  that  the  eye  is  always  soft  in  all  cases  of  fluid 
vitreous.  But  this  is  not  the  ease,  for  the  tension  of  the  eyeball  varies 
according  to  the  amount  of  the  vitreous  humor,  and  not  according  to  the 
nature  of  its  consistence.  Thus  in  glaucoma,  the  tension  of  the  eyeball  may 
be  vei7  greatly  increased,  owing  to  the  hyper-secretion  of  the  vitreous  humor, 
which  may  be  perfecty  tiuid.  Again,  diminution  of  the  intra-ocular  teusioo 
only  proves  that  the  contents  of  the  vitreous  are  diminished  in  quantity, 
although  it  must  be  allowed  that  in  such  c^see  the  vitreous  is  often  fluid, 
Ti^emulousnees  of  the  iris  is  also  an  uncertain  symptom.  It  can  exist  only 
when  the  iris  has  lost  its  natural  support  from  tne  crystalline  lens,  eith 
through  absence  of  the  latter,  or  through  its  having  become  displaced* 
Together  with  fluidity  of  the  vitreous,  the  diameter  of  the  eyeball  may  hjivo 
become  increa^d,  and  the  position  of  the  lens  with  regard  to  the  iris  some- 
what altered,  and  therefore,  on  account  of  this  loss  of  support,  the  iris  may 
be  tremulous.  But  the  most  reliable  symptom  is  the  presence  of  floating 
upacities.  In  staphyloniatous  enlargements  of  the  eyeball,  the  vitreous  is 
always  found  more  or  less  fluid.  The  same  occurs  if  a  foreign  body  or  a 
displaced  lens  has  become  lodged  in  the  vitreous.  Moreover,  when  vitreous 
humor  is  lost,  as  for  instance  during  an  operation  for  cataract,  or  owing  to  a 
wound  of  the  eye,  this  loss  is  always  made  up  by  fluid.  It  is  of  importanoa 
to  be  aware,  if  possible,  of  the  consistence  of  the  vitreous  humor  beford 
undertaking  an  operation  for  cataract,  in  order  that  we  may  take  every 
precaution  to  limit,  as  much  as  possible,  the  loss  of  vitreous  which  mus| 
inevitably  occur.  ^^m 
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[This  senile  gynchysis  is  often  met  witb  in  eyes  in  which  the  vitreous 
lameJla  of  the  choroid  is  thickened,  or,  in  other  words,  glandular  degenera- 
tion of  the  choroid. — B.] 

According  to  Iwaooif»*  fatty  degeneration  of  the  stroma  and  cells  of  the 
vitreous  humor,  with  subsequent  fluidity  of  the  latter,  is  not  of  unfrequent 
occurrence,  more  especially  in  the  aged,  in  whom  it  is  due  to  senile  decay, 
and  is  here  a  quasi-physiological  condition, 

A  most  beautiful  and  strilcing  appearance  is  presented  by  the  presence  of 
dystaJs  of  cholesterine  in  the  vitreous.  As  this  condition  generally,  if  not 
indeed  always,  occurs  in  a  iluid  state  of  the  vitreous,  it  has  been  termed 
sparkling  synchysis  (synchysis  ^tincelant).  The  exact  mode  of  origin  of 
tbeee  crystals  is  not  at  present  known,  but  it  seems  that  they  often  occur 
after  hemorrhage  into  the  vitreous,  and  are  therefore  very  probably  deposited 
from  the  blood ;  or  they  may  be  due  to  fatty  changes  in  the  vitreous  humor. 
The  appearance  presented  by  cholesterine  in  the  vitreous  is  most  character- 
istic and  striking,  if  the  ophthalmoscope  is  used.  On  every  movement  of 
the  eye,  a  shower  of  bright,  sparkling  crystals  is  seen  floating  through  the 
field  of  vision,  which  gradually  sink  down  to  its  lower  part  when  the  eye  is 
again  held  still,  Sometimes  the  crystals  float  about  in  an  otherwise  clear 
vitreous,  or  they  may  be  intermixed  with  darker  filamentous  opacities,  to 
which  they  may  even  adhere,  fringing  them  witb  a  si)arkling,  lustrous  border. 
They  have  also  been  met  with  in  the  retina  and  upttc  nerve,  and  even  be- 
tween the  retina  and  choroid.  When  they  are  situated  at  the  anterior  por- 
tion of  the  vitreous,  close  behind  the  lens,  they  may  be  noticed  even  with 
the  oblique  illumination.  Von  Graefe  mentions  a  case  in  which  they  gradu- 
ally disappeared. 

'Detachment  of  the  vitrcQits  hmnor  is  altogether  pathological  in  its  nature, 
and  is  of  serious  danger  to  the  safetv  of  the  eye,  as  it  frequently  leads  to 
detachment  of  the  retina.  It  is  mostly  due  to  some  injury  ol  the  eye,  but  is 
alao  occasionally  observed  in  cases  of  staphyloma  of  the  cornea,  and  of  pos- 
terior staphyloma,  as  well  as  in  consequence  of  extraction  of  cataract  with 
or  without  loss  of  vitreous,  Iwanofl'',  however,  states  that  detachment  of 
the  vitreous  humor  is  of  rare  occurrence  after  extraction  of  cataract,  if  no 
vitreous  has  been  lost ;  whereas  it  occurs,  as  a  rule,  in  all  cases  in  which  there 
had  been  a  considerable  loss  of  vitreous  humor.'  He  divide  the  detachments 
of  the  vitreous,  which  occur  after  injuries  of  any  kind,  into  two  categories. 
In  one  class,'  the  detachment  occurs  immediately  after  the  iuiury,  in  conse- 
quence of  the  diminution  in  the  contents  of  the  eyeball  and  the  vacuum 
which  is  thereby  produced,  and  which  is  immediately  filled  with  a  serous 
fluid.  In  the  other,  the  detachment  is  formed  gradually,  and  depends  upon 
slowly  progressive  changes  in  the  vitreous  humor,  which  may  probably  be 
set  up  by  various  morbid  processes  in  the  other  membranes  of  the  eye.  The 
detitchment  which  occurs  atler  extraction  of  cataract  may  belong  to  either 
category.  At  present,  no  exact  data  can  be  given  for  the  ophthalmoscopic 
diftgnoeis  of  this  detachment  of  the  vitreous.  Von  Graefe*  thinks  it  prob- 
able that  the  suddenly  formed,  tolerably  uniform  opacity  in  the  posterior 
segment  of  the  vitreous,  w  hich  is  sometimes  observed  m  sclerectasia  posterior, 
is  a  detachment  of  the  vitreous.  This  opacity  is  especially  characterized  by 
the  suddenness  of  its  appearance,  by  its  defined  line  of  demarcation  against 
the  healthy  vitreous,  although  it  may  be  of  considerable  extent,  and  by  the 
altntjst  constant  supervention  of  detachment  of  the  retina. 

_  '      A.f.  C/'xv,  2,  4 

^L  »  Tutt  »Uo  Dr.  de  Gouvea^t  article,  *♦  A.  t  O.,"  iv.  1,  p.  244. 

^m^     ■  Loc.  dt,  p.  ei.  *  <<  KL  Monatsbl.,''  1868,  p.  801. 
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8.— FOREIGN  BODIES,  ETC.,  IN  THE  TITREOUS  HIJMOB. 

If  a  foreign  body  becomes  lodged  iii  the  vitreous  humur,  it  but 
frequently  excites  the  niost  severe  and  desfcructi%''e  inflammation  of  the  t 
through  which  it  has  passed,  or  with  which  it  lies  in  contact.    Thus  if  it 
entered  through  the  cornea,  this  and  the  iris  often  become  violently  inflamed^ 
the  Jens,  through  which  the  foreign  body  has  also  passed,  becomes  catarao 
toufl  and  swells  up,  thus  tending  to  increase  still  more  the  severity  of  the  in- 
flammation.    If  the  injury  has  been  severe  and  the  foreign  body  lies  in  the 
vitreous  humor  close  to  the  retina,  it  often  excites  inflammation,  perhaps  of 
a  suppurative  character,  in  this  and  the  choroid,  which  may  lead  perhaps  to 
atrophy  of  the  globe.     If  the  media  remain  sufliciently  clear  to  permit  of  an 
ophthalmuscopic  examination  of  the  fundus,  we  generally  find  that  for  the 
first  few  days  the  foreign  body  may  be  seen  of  it^  natural  color,  moatlv  sunk 
down  in  the  vitreous  humor.     Then,  the  latter  becomes  somew^iat  cllouded 
in  the  vicinity  of  the  foreign  body,  surrounding  it  with  a  thin,  grayish-blue 
halo,  which,  as  the  plastic  nature  of  the  exudation  increases,  aasumea  a 
denser  and  more  opaque  yellowish-white  appeaninee,  hiding  the  foreign  body 
from  view.     It  has,  in  fact,  become  encysted.,    At  the  same  time  tlie  vitreous 
humor  is  often  more  or  less  diffusely  clouded,  and  dark,  filamentous  opacitiefl 
float  about  in  it.     When  it  regains  sufficient  transparency  to  permit  of  an 
ophthahtiuseopic  examination  of  the  fundus,  we  not  unfrequejitly  find  that 
a  detachment  of  the  retina  has  occurred  (perhaps  to  a  considerable  extent), 
aud  that  a  more  or  Uiss  extensive  inflammation  of  the  choroid  has  taken 
place.     In  some  rare  instance.%  however,  the  course  may  be  more  favorable; 
80  that,  although  the  iujury  may  be  followed  by  severe  inflammation,  the 
foreign  body  becomes  encysted  in  the  vitreous  humor,  which  gradually  re- 
gains its  transparency  as  the  inflamraatorj'  symptoms  subside,  and  finally 
the  sight  may  be  restored  to  its  normal  condition,  the  foreign  body  lying 
innocuoug  in  the  vitreous  humor.     iSuch  instances  are,  how^ever,  very  mre, 
and  can  only  occur  when  the  foreign  body  is  small.     The  following  is  a 
brief  outline  of  such  a  case,  which  came  under  my  care  at  the  Middlesex 
Hospital,  in  im2,' 

"Samuel  P ,  aged  20,  was  wounded  in  the  left  eye  by  a  chip  of  iron 

flying  off  a  hammer-  This  wiis  followed  by  severe  inflammatory  symptoms, 
greni  swelling  of  the  lids,  lachrymation,  photophobia,  iritis.  At  the  outer 
and  upper  side  of  the  iriis,  quite  close  to  the  periphery,  there  was  a  small 
triangular  opening,  showing  the  passage  of  the  foreign  body,  and,  corre- 
sponding to  it,  there  was  a  small  cicatrix  in  the  cornea.  On  his  adraisfiion 
into  the  hospital  (about  a  week  after  the  accident)  he  could  only  count 
fingers  up  t*:>  a  distance  of  seven  or  eight  feet.  The  tension  of  tlie  eye  wafi 
then,  and  remained  throughout,  normaL  When  the  inflammatory  symptoms 
had  greatly  subsided,  a  short  ophthalmoscopic  examination  was  made,  and 
it  was  found  that  the  vitreous  humor  was  clouded,  with  a  few  filamentous 
opacities  floating  about  in  it.  The  condition  of  the  eye  was  soon  so  much 
improved  that  the  patient  could  read  No.  1  of  Jager,  and  No,  19  at  eighlifen 
feet ;  the  lena  was  clear,  the  vitreous  slightly  hazy,  yet  permitting  the  optic 
disk  to  be  distinctly  seen.  At  the  outer  and  lower  portion  of  the  vitre<»us 
was  seen  a  white,  opalescent,  oval  mass,  the  encysted  foreign  body,  whilst  its 
passage  through  the  vitreous  could  be  traced  by  a  faint  bluish  Hue  running 
towards  it.  A  local,  circumscribed  inflammation  in  the  choroid  had  occurn^d 
in  its  vicinity,  and  small  portions  of  choroidal  pigment  were  agglomerated 


I 
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uroiind  the  foreign  body,  I  saw  the  patient  occasionally  for  some  years 
iitler  the  accident;  the  last  time  was  about  three  years  ago,  and  the  eye  was 
then  in  p>recisely  the  same  condition,  and  he  could  use  it  perfectly/* 

1  must  mention,  however;  that  even  after  a  foreign  body  has  lain  encysted 
and  dormant  for  many  yeai*s  in  the  vitreous  humor,  it  may  give  rise  to  severe 
indaniiuatory  svmptoms,  which  may  lead  to  atrophy  of  the  globe,  or  awaken 
mpaihetic  ophthalmia. 

Dr.  Berlin,  of  Stuttgart,  hai*  lately  called  attention  to  a  fact,  with  regard 

the  course  oflen  takeu  by  foreign  bodies  in  the  vitreous,  which   had 

titherto   been   overlooked.*      He   has   fouiitl,  from    his   disaeetiou  of  eyes 

rounded  by  foreign  bodies,  that,  when  the  latter  lay  in  the  lower  portion  of 

the   vitreous  humor,  they  had,  in  most  cases,  first  struck   the  retina  and 

shoroid,  and,  having  rebounded  from  the  pofclerior  wall  of  the  eye,  had  then 

ink  down  in  the  vitreous.     This  was  proved  by  finding  a  spot  on  the  retina 

[»nd  choroid  where  these  had  been  wounded,  lying  in  a  straight  line  with  the 

I  trance  of  the  foreign  body.     Dr.  Berlin,  raoreuver,  points  out  the  great 

iportauce  of  accurately  testing  not  i>aly  the  acuteness  of  vision,  but  also 

the  condition  of  the  visual  field ;  for  a  defitriency  in  u  certain  portion  of  the 

^eld  occurring  immediately  after  the  injury,  may  guide  us  in  discovering 

"le  preeence  of  a  foreign  body  in  the  vitreous,  a5  well  ^ls  its  position.     Thus 

one  case  in  which  the  field  was  wanting  outwards  and  upwards,  he  diag- 

lo^ed  the  foreign  body  as  lying  at  the  inner  and  lower  quadrant  of  the  eye* 

►alL     An  incision  was  made  at  this  point,  and  the  edge  of  the  knife  struck 

igainst  a  hard  body,  which,  however,  eluded  the  grasp  of  the  forceps.     The 

[«ye  w;is  excised,  and  then  it  was  found  that  the  incision  had  actually  grazetl 

line  bit  of  steel.     If  hemorrhage  has  taken  place,  the  greatest  quantity  is 

found  about  the  foreign  body.     Dr.  Berlin'  now  employs^  like  Von  Graefe, 

tthe  narrow  extraction  knife,  making  the  section  downwards,  but  otherwise 

^Ihe  same  as  in  Von  Graefe's  operation  for  extraction  of  cataract. 

The  treatmeol  must  be  chiefly  directed  to  subduing  the  inflammation. 
[Cold  coranresse-s  should  be  applied  to  the  eye,  an<l   perhaps  leeches  to  the 
[temple.     The  pupil  must  be  kept  widely  dilated  by  atropine.     If  suppura- 
*tive  iritis  or  irido-cyciitis  is  set  up,  it  may  be  necessary  to  put  the  patient 
spidly  under  the  influence  of  mercury  ;  or,  if  there  is  a  considerable  hypo- 
pyon, repeated  paracentesis,  or  a  large  iridectomy  may  be  indicated.     The 
Ltter  should  never  be  neglected  if  the  tension  of  the  eye  is  increased. 
With  regard  to  removal  of  the  cataractous  lens,  or  of  the  eyeball,  from  its 
^aetting  up  sympathetic  irritation  or  inflammation,  I  must  refer  the  reader  to 
the  chapters  upon  ** Traumatic  Cataract"  and  "Sympathetic  Ophthnlniia." 
^bc  question  may  arise  as  to  the  advisability  of  removing  a  foreign  body  in 
\c  vitreous  humor,  and  we  must  be  principally  guided  in  deciding  this  by 
IT  i>n  and  nature.     Interesting  cases  of  this  kind  have  been  reported, 

L  Others,   by  Dixou  (**  R.  L.  O.  H.   Rep.,"  No,  6)  and  Criichett 

;"l^ncet,'M854). ' 

[The  removal  of  foreign  bodies  from  the  vitreous  is  a  question  of  groat 
importance  in  ophthalmic  surgery,  for  two  reiisons:  first,  because  of  the  p<:i8- 
Ibility  of  preserving  a  certain  amount  of  vision  in  the  wounded  eye,  in  spite 
*  pevere  inflammation ;  and  secondly,  because  of  the  possibility  of  pre- 
kling  sympathetic  inflammation.  The  presence  of  a  fjreign  boiy  in  any 
re  is  not  only  almost  certain  to  cause  deetriictive  inflammation  of  that  eye, 


1  Vide  his  Vfthinblc  pnpore  on  '» Foreign  BodicA  in  the  Vitreoua/^  "A.  t  0,,**  xiii, 
^  275»  and  ib.,  xiv  2,  275. 
*  Ktiiipp'6  *♦  Archirea  of  Ophthitlmology  iiud  Otology, •*  i.  I,  80. 
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but  18  aa  exceedingly  frequent  cause  of  sympathetic  inflamjualian  of  ibe 
fellow-eye.  Where  the  foreign  body  can  be  seen  with  the  ophthuJmoecope^ 
an  attempt  should  always  be  made  to  remove  it.  Where  its  presence  is  sua- 
pecteti.  an  operation  is  almost  always  justifiable.  Gently  probing  a  wound 
through  the  coats  of  an  eye,  from  which  vitreous  is  protruding,  is  under 
certBin  circumstances  admissible  and  even  wise.  Even  when  a  foreign  budy 
has  become  encapsulated  in  the  vitreous,  the  eye  m  never  &afe  from  dan- 
gerous inflammation. 

During  the  last  two  or  three  years  the  applicittion  of  the  mnguet  to  deter- 
mine the  presence  of  particles  of  iron  or  steel  within  the  eye  and  their 
extraction,  has  yielded  valuable  practical  results.  Various  forms  of  magneti 
have  been  employed,  among  the  best  of  wliich  may  he  mentioned  the  one 
cnutrived  by  Dr.  Gruening.  This  consists  of  a  number  of  magnetized  st^el 
rods  arranged  in  the  form  of  a  cylinder,  not  in  contact  with  each  otlier, 
but  iu  close  proximity,  and  enclosed  at  their  ends  in  iron  caps,  from  one  of 
which  projects  a  delicate  point  of  malleable  iron,  thirty-two  millimetres 
long,  one  millimetre  wide,  and  three-tenths  of  a  millimetre  thick.  This 
point  lifts  a  weight  of  two  hundred  and  twenty-five  grains,  and  baa  the 
power,  when  introduced  between  the  lips  of  a  wound  in  the  sclera,  of 
attracting  particles  of  iron  or  i*teel  weighing  as  high  as  fifty  centigrararaeg,  a 
distance  of  several  millimetres  through  the  vitreous.  Electro-magnets  have 
also  been  devised  by  Bradford^  Hirschberg,  and  others.  Bradford's  consists 
of  a  single  cell,  the  Unid  being  a  sulution  of  bichromate  of  potassa  and  sul- 
phuric acid,  and  the  iuduction  coil  is  injpplied  with  several  tips,  varying  in 
suspensive  power  from  eleven  to  twenty  ounces.  This  is  a  much  more 
powerful  iui?trunient  than  any  permanent  magnet,  and  may  aid  in  the 
extraction  of  large  ptirticJes  of  iron  or  steel  by  drawing  them  towards  the 
surface,  and  thus  facilitate  their  extraction.  McHardy  calls  attention  to 
the  pain  experienced  hy  some  patients  when  the  injured  eye  is  brought  well 
within  the  range  of  the  pole  of  the  magnet,  This  pain  he  regards  as  a  proof 
of  the  completion  or  interruption  of  the  galvanic  current  which  induced  the 
magnetic  action,  and  therefore  as  furnit^hing  conclusive  evidence  not  only  of 
the  lodgement  of  a  particle  of  iron  or  steel,  but  also  that  the  magnet  is  exer- 
cising a  sensible  traction  thereon.  It  may  be  generally  stated  that  the 
sraaller  a  particle  is  which  has  lodged  in  the  vitreous,  the  less  likelihood 
there  is  of  its  extraction,  especially  if  it  be  of  such  a  nature  as  cannot  be 
acted  upon  by  a  magnet.  Occasionally  a  grooved  hook,  such  as  has  been 
successtully  employed  by  Knapp,  proves  of  service.  But  in  t^o  many 
instances  all  attempts  at  removal  fail,  and  there  is  no  resource  then  left  but 
enucleation  of  the  injured  eye.  In  the  words  of  Dr.  H.  D.  Noyes,  "an  eye 
enclosing  a  foreign  body  is  usually  dimmed.''  Destructive  inflammation 
may  be  postponed,  but  sooner  or  later  it  is  almost  sure  to  occur,  bringing 
with  it  in  its  train,  all  the  dangers  of  synipathetie  inflammation  of  the  fellows 
eye.  The  literature  of  perforating  woumls  of  the  eyeball  and  lodgement  of 
foreign  bodies  iu  the  eye  has  grown  to  extensive  proportions  within  the  last 
two  or  three  years,  and  the  editor  would  refer  to  the  following  sources  for 
more  complete  information  upon  the  subject:     *' Medical  Record,"  May  1, 

1880.  "Archives  of  Ophthalmology,"  is.  parts  1,  2,  3^  and  4.  "Archives 
of  Ophthalmology,*'  vii.  2,  3,  and  4  ;  'viii.  4  ;  x.  2  and  4     "  Centralblatt  fiir 

Srakt.  Augenheilk.,"  June,  1881.     "British  Med.  Journ.,'*  March  26  and 
lay  28,  1881.      "Transactions  of  N.  Y.  State  Med.  8«X'.,''  1H81,      "Arch. 
f  klin.  Chirurgie."  xxvi.  3.     "Boston  Med.  and  Surg.  Jouru,/*  March  31, 

1881.  *' Crouica  oftalmologica,"  Agosto  12,  1881,    "Graefe  und  Saemiscb, 
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Haiidb,  der  AugeDbeilk./'  \\L  pp.  392  et  $eq,  H.  D,  Noyes'  **  Treatise  on 
Dbeases  of  the  Eye;'  188L— B.] 

Although  cysticerci  have  been  met  with  in  various  parts  of  the  eye,  aa  the 
cornea,  anterior  chamber,  Iris,  and  lens,  as  well  as  in  the  orbit,  their  moat 
frequent  seat  appean*  to  be  \n  the  background  of  the  eye.  Thus  Von  Graefe^ 
states  that  among  eighty  thousand  patients,  he  has  found  a  cysticercus  in 
the  deeper  tissues  of  the  eye  in  rather  more  than  eighty  coaqs  ;  in  the  anterior 
chamber  three  times,  beneath  the  conjunctiva  five  tirae^,  in  the  lens  once,  and 
in  the  orbit  once.  The  youngest  individual  was  nine  yearis  old  ;  about  ninety 
per  cent*  of  the  caaea  occurred  between  the  ages  of  fifteen  and  fifty-five,  and 
Dearly  twothirds  of  the  cases  were  met  with  in  men.  In  England  the  diaeaae 
would  seem  to  be  very  rare.  I  have  only  met  with  one  case  of  cysticercus  in 
the  vitreous  diagnosed  with  the  ophthalmoscope,  which  occurred  in  a  soldier 
who  was  sent  to  me  for  examination  by  Profeaaor  Longmore.  If  the  mem- 
brane which  envelops  the  cyslicercus  in  the  vitreous  humor  is  not  too  dense, 
the  entozoon  presents  a  very  peculiar  and  characteristic  appearance.  Its 
origjoal  seat  appears  generally  to  be  beDcath  the  retina,  and  it  is  only  at  a 
later  stage  of  its  existence  that  it  perforates  the  latter  (with  its  head  first), 
and  makes  its  way  into  the  vitreous  humor.  Sometimes  it  carries  the  retina 
with  it,  and  thus  produces  an  extensive  detachment,  by  which  it  is  covered. 
In  other  cases,  it  tears  through  the  retina  and  lies  free  in  the  vitreous  humor. 
Here  it  frequently  becomes  encysted,  being  surrounded  bv  a  more  or  less 
dense  membrane,  which  may  prevent  the  recognition  of  the  real  nature  of 
the  affection.  If  this  is  not  the  case,  but  the  entozoun  is  without  an  investing 
membrane,  it  pre4*ents  the  appearance  of  a  pale  grayish-blue  or  greenish-blue 
vesicle,  somewhat  circular  or  flask-shaped,  with  a  short  neck  and  round  head, 
CD  w^hich  the  suckers  may  be  seen.  If  the  animal  is  alive,  we  may.  by  closely 
watching  it,  observe  distinct  undulatingt  tremulous  movements  of  its  outline, 
the  head  being  (>orhaps  alternately  stretched  out  from,  or  drawn  into,  the 
receptaculum.  Tito  p«jsition  of  the  latter,  in  which  the  head  ami  neck  lie 
when  they  are  retracted,  is  indicated  by  a  small  white  spot  at  one  point  of 
the  vesicle.  The  sHglitcit  movement  of  the  bead  causes  a  gentle  quivering 
motion  of  the  vesicle,  and,  on  bright  illumination  of  its  surface,  we  notice, 
especially  near  the  margin,  a  peculiar  bright  iridescence,  the  play  of  colors 
constantly  changing,  but  having  a  decidedly  red  tint.  All  these  minutiee 
are  more  easily  distinguished  when  the  cysticercus  lies  free  in  the  vitreous 
humor,  than  when  it  is  covered  by  the  retina.  If,  in  the  latter  case,  its 
movements  are  very  marked  and  considerable,  the  superjacent  retina  may 
also  undergo  a  distinctly  tremuh>us  motion.  Von  Graefe  has  been  able  in 
four  cases  to  watch  the  development  of  the  entozoon  from  the  very  commence- 
tnent  At  the  outset,  there  appeared  a  delicate  grayish-blue  opacity  at  some 
portion  of  the  fundus,  situated  evidently  in  the  retina  or  between  the  latter 
and  the  choroid.  In  the  course  of  three  or  four  weeks,  the  little  cysticercus 
vesicle  escaped,  in  two  cases  from  the  mo.it  prominent  portion  of  the  o[mcity 
into  thp  vitreous  humor.  In  the  other  two  cases,  the  (jutliue  of  the  vesicle 
hi'  I  dually  more  and  more  apparent  from  beneath  the  opacity,  and 

wn  ly  sitvuUed  beneath  the  retina,  the  latter  lying  either  in  tense  and 

cloht?  appij^ition  to  the  entozoon,  or  being  separated  by  an  effusion  of  sub- 
retinal  fluid,  in  which  case  there  exists  a  greater  mobility  of  the  vesicle. 
The  latter  gradually  glides  along  further  and  further  beneath  the  retina, 
until  at  last,  after  perhaps  several  mouths  have  elapsed,  it  breaks  through 
into  the  vitreous  humor.    The  original  position  of  the  cysticercus  beneath 


»  ^'A.  f  0.,''xii,  2,  174. 
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the  retina  is  Lodicated  by  the  faiotly  recogDirable 
white  spot,  from  which  can  be  traced  a  distinct  g 
has  made  it^  way  tor  some  dbtance  betieath  lh6 
Although  opacities  of  the  vitreous  may  appear  at 
not  the  rule,  but  at  a  Inter  period  the  vitreous  | 
and  the  eye  is  finally  lost  from  slow  and  insidic 
this  occurs  within  two  years  of  the  outset  of  the  d 

The  presence  of  a  eysticorcus  being  so  extrel 
Von  Graefe^  was  led  to  attempt  its  extraction, 
pofisible  to  retain  a  certain  degree  of  vision,  to  pr 
or  at  the  worst,  to  diminish  the  pain  and  protra 
of  the  eyeball.  After  a  time,  howeverj  he  alra 
former  modes  of  operating,  and  more  recently  a 
in  his  operation  for  cataract,'  The  section  was 
narrow  extraction  knife,  the  iris  excised,  the  cap 
removed^  He  then  tore  through  the  hyaloid  fc 
hook  which  he  formerly  employed  for  the  removi 
on  in  the  direction  of  the  cy^ticercus,  alternatei 
towards  the  section.  He  watched  with  great  atl 
vitreous  which  are  thus  brought  towards  the  wou 
hook,  for  as  soon  as  yellowish  threads  and  portii 
them^  it  is  a  proof  that  the  close  vicinity  of  the  i 
When  the  cyst  itself  appears  near  the  wound, 
and  the  vulcanite  curette  pressed  a  little  upon  tl 
lips  of  the  incision  slightly  to  gape,  and  facilitat 
He  recommeuda  the  same  form  of  incision  for  th 
lying  in  the  vitreous,  when  such  an  operation  ap 

In  Plate  V.,  Fig.  9,  will  be  found  an  excellent 
ances  presented  by  a  cysticercus  in  the  vitreo 
plnnation  of  this  plate,  "The  parasite,  whiel 
beneath  the  retina,  and  then,  after  [verforating  it, 
humor,  ccmld  be  seen  witli  such  perfect  distil 
movements  and  coarctations  of  the  vesicle  coul< 
outline,  but  also  at  the  posterior  wall,  which  coi 
the  anterior  walL  This  was  especial ly  the  c.as< 
as  the  red  tint  in  the  illustration  shows,  more  1 
at  the  margin,  on  which  the  light  falls  more 
Buflers  greater  rei^ection.  The  neck,  especifi. 
vesicle,  is  more  opaque,  and  studded  with  rain' 
cles ).  This  more  opaque  portion,  where  the  3 
the  most  firm,  and  we  must  endeavor  to  seiz^ 
tract  the  animal.  In  a  case  upon  which  I  opei 
in  seizing  it  at  this  point  with  the  canula  ib^ 
sclerotic.  By  meant?  of  an  ophthalmoscope,  wiii 
I  illuminated  the  animal  and  the  instrument,  J 
cunttely.  In  the  illustration,  we  recognize  Brt 
other  two  being  placed  posteriorly),  and  th^ 
directed  upwards.  The  shape  of  the  head  did  n< 
ance  depicted  in  the  illustmtion,  but  varied  in   i 

[The  fiiaria  tijyiralis  has  been  observed  in  t^ 
De  Wecker  thinks  none  of  the  reports  are  reJ 

1  '*  A.  f,  O.,"  iii.  2,  230.  and  ib.,  iv.  2,  171. 
*  **  A.  f  O*,'*  xiv.  3,  U8.     [Sei?  idi*o  **Gjik.  hebdooG 
und  Sftemijcb,"  loc.  cit,  iv.  p.  711. — B.] 
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oscopically  he  easily  confounded  with  a  persistent  hyaloid  artery. 
•'Gniefe  u.  Saemisch,"  1.  c,  p.  714. — B.] 
In  rare  instances,  the  fbmmiion  of  new  bloodvessels  in  the  vltreoos  iimy 
bo  observed  with  tKe  ophthalmoscope.    Thus  Becker^  saw  new  vessels  formed 
upon  the  anterior  surface  of  an  abscess  in  the  vitreous  humor,  and  again  in 
purulent  infiltration  of  the  vitreous ;  in  the  latter  case,  the  vessels  were  situ- 
ated close  behind  the  lens,  and  were  distinguishable  with  the  naked  eye. 
Becker,*  moreover,  narrates  an  extraordinary  case  of  an  independent  neo- 
pltistic  formation,  in  which  the  connection  between  the  newly  formed  veeselB 
the  growth  and  those  of  the  retina  could  be  <iistinctly  traced. 
[Though  these  cases  of  vascular  new  formation  are  rare,  yet  enough  have 
n  reported  to  admit  of  a  positive  opinion  as  to  their  occurrence.     They 
Imoet  alwap  occur  near  the  optic  disk,  are  connected  with  the  papilla  or 
le  retina,  and  are  developed  at  the  expense  of  the  vitreous.     If  the  latter 
haxy,  they  might  be  mistaken  for  a  det*ichment  of  the  retina.     There  are 
ree  interesting  cases  of  this  rare  lesion  reporte<l  in  the  **  Royal  London 
>phthalmie  Hospital  Reports  "  x.  2,  the  most  marked  feature  in  all  being 
riously  convoluted  bunches  of  vessels.     In  one  case,  the  abnormal  vessels 
mpletely  vanished  under  the  administration  of  mercury. — B,] 


4,— PERSISTEXT  HYALOID  ARTERY. 

The  hyaloid  artery  ffenerally  shrivels  up  and  disappears  during  the  later 
>eriod  of  fictal  life.  In  some  rare  instances,  however,  remains  of  it  in  the 
itreous  humor  have  been  subsequently  traced  with  the  ophthalmoscope,  either 
the  form  of  a  short,  dark  stripe,  or  of  a  dark  thread  running  through  the 
itreous  humor  from  the  optic  disk  towards  the  posterior  portion  of  the  lens. 
'  the  vessel  is  still  patent  and  carries  blood,  as  was  noticed  by  Zehender,* 
appears,  by  incident  light,  like  a  red  cord,  which,  in  this  case,  underwent 
nsiderable  undulations  when  the  eye  wa.H  moved,  the  vitreous  humor  being 
rvidently  fluid.*  Liebreich  records  a  case  in  which  there  existed  a  physio- 
gical  cup  of  the  optic  nerve,  together  with  the  persistent  hyaloid  artery, 
tod  the  latter  could  be  distinctly  traced  up  to  its  point  of  origin  from  the 
ntral  artery  of  the  retina,  A  remarkable  case  is  reported  by  De  Wecker,* 
n  which  a  transparent  hyaloid  canal  existed  in  both  eyes  of  a  patient.  A 
nique  case  of  persistent  hyaloid  artery  was  under  roj^  care  at  Moorfields 
bout  two  years  ago.  It  occurred  in  a  lad  about  sixteen  years  of  age, 
Rising  from  one  of  the  arteries  in  the  disk,  was  seen  a  small  arterial  twig 
running  with  a  slight  bend  for  a  short  distance  into  the  vitreoua  humor, 
mding  in  a  loop  and  passing  over  at  once  into  a  vein,  which,  twisting  itself, 
ike  a  corkscrew,  three  times  round  the  artery,  terminated  in  one  of  the 
arge  central  veins.  An  excellent  drawing  of  this  case,  made  by  Dr.  Lieb- 
reich, will  be  found  in  the  "Transactions  of  the  Pathological  Society,"  1871, 
222.  Saemisch*  has  recently  recorded  a  very  interesting  case  in  which 
he  ophthalmoscope  revealed  in  one  eye  the  presence  of  a  grayish-blue  mem- 
rane  in  the  vitreous  humor,  which  was  connected  posteriorly  with  the  retina 
1  the  immediate  vicinity  of  the  optic  disk,  veiling  the  upper  third  of  the 
itter.  More  anteriorly,  the  membrane  passed  over  into  a  narrow  cylindrical 
sanal,  which,  spreading  out  again  a  little,  terminated  near  the  posterior  pole 


>  *'  Boricht  <ib«p  die  Wiennr  Augeaklinik/*  ll-l, 
»  ♦*Kl.  MuimUbL,"  1868,  26{>. 
•  Ihid.,  18*J9,  p.  210, 


>  Ihid.t  IW* 

•  Ibid.,  \mS,  349. 

•  Ibid.,  1809,  p,  3tM, 
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of  the  lens.  Whilst  the  anterior  portion  was  quite  devoid  of  bloodvesBeky 
the  same  was  not  the  case  with  the  posterior  part,  for  on  the  pale-blue  mem- 
brane near  the  retina  vessels  could  be  observed,  which  could  be  distinctlj 
traced  as  passing  directly  over  into  those  of  the  retina.  This  membrane  was 
probably  due  to  some  arrest  of  development  in  connection  with  the  hyaloid 
artery,  and  resembled  closely  a  case  reported  by  Becker.^  [A  caae  is  also 
reported  by  Kipp,  of  a  persistent  foetal  artery  in  each  eye.  See  "  Archives 
of  OphthaJmoloey,"  iii.  3,  p.  190.  Tumors  occurring  in  the  vitreous  pri- 
marily, independent  of  morbid  growths  elsewhere  in  the  eyeball,  have  not 
been  reported,  if  we  except  a  case  of  teleangiectatic  granuloma  reported  by 
Vaalais  in  the  "Archives  de  physiologic,"  Mai-Juin,  1880. — ^B.] 

»  »K1.  Monatsbl.,':  1868,  p.  864. 


CHAPTER   XL 
DISEASES  OF  THE  RETINA. 


l.—HYPER^MIA  OF  THE  RETINA. 

We  may  distineuish  two  forms  of  hypersemia  of  the  retiDa,  viz.,  the  arte- 
rial or  active,  and  the  venous  or  passive.  The  former  is  generally  acute, 
and  is  characterized  by  the  patient  experiencing  some  symptoms  of  irrita- 
bility in  the  e^e,  such  as  photophobia,  lachrymation,  subconjunctival  redness, 
and  an  inability  to  continue  for  any  length  of  time  any  work  which  necessi- 
tates a  strong  effort  of  the  accommodation.  There  are  oflen  also  subjective 
symptoms  of  an  irritable  state  of  the  retina,  such  as  flashes  of  light,  etc. 
On  examining  the  eye  with  the  ophthalmoscope,  we  find  that  the  optic  disk 
is  abnormally  red  and  flushed,  on  account  of  the  increased  injection  of  the 
capillary  twigs  upon  its  surface.  If  this  increased  vascularity  is  very  pro- 
nounced at  the  margin  of  the  disk,  its  outline  becomes  somewhat  ill-defined 
from  its  similarity  in  tint  to  the  surrounding  fundus.  The  size  of  the  arteries 
may  be  slightly  increased,  and  the  smaller  oranches  are  more  numerous  and 
apparent,  which  is  especially  observable  in  the  region  of  the  yellow  spot. 
The  retinal  veins  are  also  somewhat  dilated.  According  to  Stellwag,  more 
or  less  considerable  portions  of  the  fundus  are  rendered  almost  uniformly 
red  by  a  very  delicate  and  close-meshed  network  of  vessels.  It  must  always 
be  remembered,  that  the  degree  of  vascularity  of  the  retina  and  optic  disk 
varies  much  in  diflerent  individuals,  and  in  persons  of  diflerent  complexions. 
Thus,  it  is  less  marked  in  pale  and  anaemic  individuals  than  in  the  florid  and 
plethoric.  If  only  one  eye  is  aflected,  the  appearances  presented  by  it  should 
always  be  comp>ared  with  those  of  the  other  eye,  as  this  will  enable  us  more 
accurately  to  estimate  the  degree  of  vascularity  of  the  retina,  and  guard  us 
against  an  error  in  diagnosis. 

Arterial  hypersemia  of  the  retina  is  generally  dependent  upon  causes 
which  excite  an  increased  vascularity  of  the  eye;  thus  it  may  be  artificially 
produced  by  the  application  of  a  drop  of  some  astringent  collyrium  to  the 
conjunctiva.  It  is  often  due  to  prolonged  exposure  to  very  bright  light,  more 
eepecially  if  the  eyes  are  at  the  same  time  employed  in  some  small  and  deli- 
cate work,  as  for  instance  in  microscopizing,  engraving,  watchmaking,  etc., 
by  artificial  light.  It  is  also  frequently  met  with  in  hypermetropic  persons 
who  work  or  read  much  without  the  assistance  of  glasses. 

In  the  venous  or  passive  form  of  hypersemia,  we  notice  that  the  retinal 
veins  are  abnormally  large,  dark,  and  perhaps  tortuous,  which  is  especially 
marked  in  the  veinlets,  which  may  present  a  somewhat  spiral  appearance. 
There  is  also  either  a  spontaneous,  or  a  very  easily  producible,  venous  pul- 
sation. If  the  venous  congestion  has  lasted  some  length  of  time,  we  fre- 
3uently  notice  a  slight  oedematous  condition  of  the  retina  round  the  optic 
isk,  or  along  the  course  of  some  of  the  larger  vessels,  which  appear  to  be 
fringed  by  a  delicate  grayish-blue  opacity  or  halo.     Care  must  be  taken  not 
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green ish  f*triie.  These  were,  however,  ooly  observable  bj  a  weak  iUumiDatiotit 
ami  in  the  direct  mode  of  examination.  The  opacity  shades  off  towards  the 
periphery,  gmdually  and  imperceptibly,  into  the  transparent  normal  retina, 
which  not  un frequently  remains  quite  unaffected.  The  serous  infiltration  is 
especially  marked  in  the  vicinity  of  the  optic  disk,  but  gradually  dJminJjlhfW 
in  intensity  towards  the  region  of  the  yellow  spot,  on  account  of  the  dddreiae 
in  the  thickness  of  the  retina  at  this  point.  Hence  the  choroid  ubo  »bio» 
through  more  distinctly  here,  and  thus  lends  a  redder  tint  to  the  macula 
lutea.  Indeed  this  redness  is  sometimes  so  very  striking,  more  especially  on 
account  of  iu  contrast  with  the  neighboring  grayish  opacity  of  the  retina, 
that  it  might  be  readily  mistiikeo  for  an  eflusion  of  blood.  The  periphery 
of  the  retina  is  often  quite  free  from  serous  iufiltratioD,  and  the  details 
the  choroid  can  then  be  plainly  distinguished  at  this  point  The  optic  disk 
is  always  somewhat  swollen  and  ledematous,  and  its  outline  indistinct  and 
ill-defined,  the  choroidal  and  sclerotic  margins  being  rendered  unapparent 
by  the  serous  infiltration.'  The  retinal  arteri<^  generally  show  but  little 
alteration  in  their  appearance,  being,  jicrhaps,  only  slightly  veiled,  and  a 
little  attenuated.  The  veins,  on  the  other  hand,  are  strikingly  hypeneenic; 
they  are  large,  dark,  and  tortuous,  this  tortut>sity  being  especially  marked  in 
the  smaller  branches.  On  close  examination,  we  may  oilen  notice  that  the 
vessels  do  not,  throughout  their  whole  course,  lie  always  on  the  same  level,  but 
here  and  there  dip  a  little  into  the  efTuginn,  or  are  pushed  a  little  outwards 
(towards  the  vitreous)  by  it.  In  the  former  case,  they  will  seem  slightly 
indistinct  and  veiled ;  in  the  latter,  the  portion  which  is  nearest  to  the  ob- 
server \^nll  appear  peculiarly  dark  and  visible.  These  peculiarities  are  best 
distinguished  with  the  binocular  ophthalmoscope,  or  in  the  erect  image. 
Sometimes,  also,  there  are  small  extravasations  of  blood  on  or  beside  tne 
vessels.  The  sight  is  always  much  affected,  sometimes  so  considerably  that 
the  patient  cannot  dibtinguish  the  largest  letters,  or  count  fingers.  The 
field  of  vision  is  also  contracted,  but  if  the  jieripheral  portion  of  the  retina 
is  unaffected,  the  corresponding  portion  of  the  field  will  not  be  impaired. 
The  first  complaint  of  the  patient  is,  generally,  that  he  notices  a  gray  film 
or  veil  before  his  eyes,  which  gradually  increases  in  thickness  and  surrounds 
the  various  objects,  hiding  them  more  and  more  from  the  sight,  until  be  be- 
comes almost  totally  blind.  With  all  this,  the  external  appearance  of  the 
eve  remains  normal  and  healthy,  excepting  that  the  pupil  generally  become* 
sluggish  and  somewhat  dilated,  but  even  this  is  not  always  very  marked, and 
might  be  easily  overlooked.  There  is  no  marked  phot<3phobia,  lachryma- 
tion,  ciliary  injection,  or  intense  pain;  none  of  the  symptoms,  in  short,  which 
are  still  so  often  erroneously  described  as  characteristic  of  iuflammatioa  of 
the  retina,  but  which  are  not  due  to  retinitis,  but  to  hyperaifitbesia  of  tlie 

'  (Edema  of  the  retina  is  chiefly  recognized  with  the  ophthalmoscope  by  the  |;reat 
carveft  which  the  retinal  veins  describe,  for,  although  the  retina  may  b«  very  oon- 
Btderably  thickened  by  serou*  infiUrfttion,  it  yet  remain'?  transparent,  or  only  ihowt 
the  fainteni  veil-like  diffuse  opacity.  Hence  oBdema  of  the  retina  mav  f*ii«ily  be  iMkvn 
torn  rery  slight  detachment  of  the  lattery  indeed,  it  would  be  ttln>  Vo 

difitinguiih  between  these  condition*;  moreover,  cedemm  of  the  r-  u> 

detachment.     Iwaiki^tl"  describes  (in  a  very  Interesting  paper  on  '  *  nuan,'* 

'*A.  r  0.,"  XV.  2,  88)   the  changes   which  the  retina  unaefvt>e«  '  icrom 

inflltrati  '^'^  i'-^  ^hows  how  very  large  lacunc  are  formed  in  it,  1^....,.,^  ,.,  ita  b*- 
eoming  ierably  thickened.     He  foond  these  laounw  chiefly  at  thw  periph<»rj 

of  the  r«  iQ  equator,  and  quite  cloce  to  the  optic  nerv^.      Vide  also  a  pa|M»r  by 

Mr.  Nettie*hip,  **  R.  L.  O.  H.  Rep.,"  vili.  3.  [The  dividing  line  between  weJl-marked 
(edema  of  the  retina  and  »erous  retinitis  is  very  difficult,  nay,  well-nigh  imp4^HJt»ibIe  lo 
draw.  The  inflUration  may  be  circunxscribed  or  diffuie;  may  be  marked  in  aomo 
pkces  and  nearly  absent  in  otheta,  and  may  not  involve  the  optic  diak  at  alL — B.] 
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ina — two  p<?rfectly  different  affections.  We  shall  see  hereafter  to  what 
^avc  €rrot*8  in  treatment  a  diagnosis  of  retinitis  from  these  symptoms  but 
too  frequently  leads.  It  must  be  particularly  remembered,  that  in  serous 
retinitis  the  ophthalmiwcopic  Bymptuni^  are  never  so  marked  and  strikiDg 
VLb  might  be  expeete^i  from  the  greiit  impairment  of  sight,  the  latter  being 
probably  chiefly  due  to  the  compression  of  the  nerve  elements  by  the  serous 
eflusiou. 

The  proffnosi6  should  always  be  very  guarded,  because  if  the  affection 
lasto  for  some  time,  the  nerve  elements  of  the  retina  may  become  atrophied, 
and  tlie  sight  be  permanently  destroyed.  Or  again,  this  form  may  pass 
over  into  a  more  chronic  inflammation,  affecting  chieily  the  parenchyma 
of  the  retina,  and  giving  rise,  perhaps,  to  diseases  of  the  choroid  or  of  the 
^ntreous  humor.  The  danger  of  detachment  of  the  retina  must  also  be  borne 
in  mind. 

The  tr€€[tm€nt  should  be  chiefly  directed  towards  relieving  the  congestion 
of  the  retinal  vessels,  and  for  this  purposes  local  depletion  by  means  of  the 
artificial  leech  will  be  found  most  eflicacious.  The  free  action  of  the  kid- 
neys and  skin  should  be  mainUiined  by  saline  diuretics  and  diaphoretics. 
A  pair  of  dark-blue  glasses  should  be  womj  so  as  to  protect  the  eyes  against 
all  glare  an<l  bright  light.  All  emplo}Tnent  of  the  eyes  must  be  forbidden 
until  they  have  quite  recovered. 

In  the  parenchimatous  retinitis,  the  changes  are  not  confined  to  a  serous 
infiltration  of  the  connective  tissue,  but  this  and  the  nerve  elements  of  the 
retina  undergo  other  inflammatory  changes,  such  as  proliferation  of  the  cells, 
hypertrophy,  sclerosis,  and  fatty  or  colloid  degeneration.  The  sclerosis  of 
the  connective  tissue  may,  according  to  Iwaiioff,'  be  chiefly  conflued  to  the 
membrana  liraitans  interna,  or  affect  the  basic  connective  tissue  which  per- 
vades the  retina  ju  a  vertical  direction,  ami  supports  the  other  elements  like 
a  framework.  On  account  of  these  various  changes,  the  ophthalmoscopic 
appearances  are  far  more  marked  and  striking  than  in  serous  retinitis. 
[It  is  more  correct  to  speak  of  tliis  form  of  inflammation  as  neuro- 
retinttis,  as  the  retina,  from  its  anatomical  relations  to  the  optic  nerve,  is 
almost  never  involved  alone.  This  interstitial  neuro-retinitis  is  to  be  dis- 
tinguished fiom  the  so-ctilled  neuro-retinitis  descendens,  or  choked  disk ;  it 
usually  extends  but  a  short  distance  into  the  optic  nerve,  and  hence  is  a 
purely  localized  inflammation. — B.]  The  optic  disk  is  opaque,  swollen, 
somewhat  hypertemic,  and  of  a  reddish-gray  color ;  its  outline  is  irregular 
and  indistinct,  passing  insensibly  over  into  the  retina,  without  any  clear 
line  of  demarcation.  The  swelling  is  due  to  serous  infiltration  or  inflamma- 
tory exudation,  which  may  have  extended  from  the  retina  to  the  optic 
nerve,  or  vice  va'id.  If  the  effusion  is  serous  in  character,  the  opacity  will 
be  of  a  pale,  grayish-pink,  or  fawn  color;  but  where  there  is  much  exuda- 
of  lymph,  it  will  be  more  opaque,  white,  and  perhaps  somewhat  glist- 
If  the  exudation  occupies  the  more  external  layers  of  the  retina,  the 
may  be  observed  to  pass  distinctly  over  it  without  any  dipping; 
wliereas,  if  it  is  situated  in  the  inner  layers  of  the  retina,  or  quite  on  the 
surface  of  the  disk,  the  vessels  will  be  more  or  less  interrupted  and  hidden 
bj  it.  The  retinal  arteries  are  sometimes  hut  slightly  changed  in  appear- 
ance, in  other  cases  they  are  more  or  less  diminished  in  size,  and  reudered 
indistinct  by  the  exudations.  The  veins  are  increased  in  size,  darker  in 
color,  and  their  tortuosity  is  generally  very  marked. 


^  FiV/f  IwanotT'B  very  interraling  paper  on  ■'  Retinitie,"  in  llie  '^K1.  MonAtshlatter," 
'],  116,  and  aUo  in  ibe  "  Arcbiv  f.  Opbthalmologie,*'  xi.  1,  186. 
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often  arrange  in  bundles,  and,  if  they  increa«e  very  greatly  in  quautity, 
they  may  gradually  compress  and  destroy  the  nerve  fibre«.  The  optic  nerve 
fibrea  and  gangliun  celts  may  ako  undergo  proliferation  and  sclerosis  of  their 
elementa,  and  sub^queutly,  perhaps,  fatty  degeneration.  Another  very  iu- 
ling  fact  is,  that  in  this  form  of  retinitis  tne  membrana  limitans  interuft 
med  thickened,  and  occasionally  shows,  at  certain  poiiitaj.  small  excre^ 
which  bulge  into  the  vitreouB  humor  The  latter  is  often  affected, 
ming  hazy  and  pervaded  by  opaeitiei*,  which  are  chiefly  observable  at 
ita  poeterior  portion.  Detachment  of  the  retina  may  also  occur.  This  form 
of  retinitis  is  very  frequently  associated  with  irido-cyclitisorirido-choroiditis, 
and  then  it  generally  coniraencea  at  the  peripheral  portion  of  the  retina, 
near  the  ora  serrata,  and  extends  towards  the  centre.  When  these  iuflam- 
matorv  exudations  are  situated  in  the  inner  layers  of  the  retina,  we  find 
that  tney  are  rather  striated  in  appearance,  and  that  the  retinal  vessels, 
instead  of  passing  straight  and  uninterruptedly  over  them,  are  seen  U)  dip 
into  them  here  and  there,  becoming  indistinct  or  even  inviaibie  at  theae 
points . 

After  the  disease  has  lasted  for  some  time,  the  exudations  and  hemorrhagic 
efiustOQS  may  undergo  absorption,  the  stasis  in  the  circulation  be  relieved, 
the  bloodvessels  a^urae  a  more  normal  appearance,  and  the  swelling  and 
cedema  in  and  around  the  optic  disk  subside,  so  that  it  regains  a  more  shar|>ly 
defined  outline.  The  Aighi  at  the  same  time  improves  considerably,  and  this 
amelioration  may  become  permanent.  But  the  diseast?  does  not  always  run 
SO  fiivorable  a  course,  for  the  nerve  elemenUs  of  the  retina  may  have  suffered 
so  considerably  a^  to  render  any  improvement  of  the  sight  impossible.  This 
may  be  due  either  to  the  inflammatory  changes  (sometimes  even  assuming  a 
purulent  character)  wliieh  they  have  themselves  undergone,  or  to  the  great 
hypertrophy  and  sclerosis  of  the  connective  tissue,  which  encroaches  more 
and  more  upon  the  nerve  elements,  compresses  them,  and  gradually  leads  to 
atrophy  of  the  retina.  If  the  optic  nerve  has  been  much  implieuted  in  the 
inflammatory  process,  the  atrophic  changes  may  also  commence  in  it. 

The  coats  oi  the  bloodvessels  often  undergo  s^clerosis  and  fatty  degenera- 
n,  becoming  thickened,  and  the  channel  of  the  vessel  perhaps  narrowed. 
e  bloodvessels  then  assume  the  appearance  of  whitish  bands,  with  a  small 
itfal  red  streak  of  blood   flowing  through  them.     As  this  change  in  the 
la  of  the  vessels  may  take  place  to  a  greater  or  less  extent  in  all  forms  of 
retinitis,  I  do  not  think'  that  it  is  desirable  to  make  a  special  form  of  it,  even 
oee  instances  in  which  it  assumes  a  very  considerable  extent,  affecting 
nearly  all  the  retinal  vessels,  as  in  some  rare  and  very  exceptional 
recorded   by  De  Wecker,*  Nagel,'  and  Iwanoff*.     The  latter  has  pro- 
to  call  it  '*  Perivttiicular  retinitis.*'     In  the  case  mentioned  by  Nagel, 
the  retinal  arteries  and  their  branches  in  both  eyes  were  changed  into 
kite  bands,  which,  on  closer  examination,  were  observed  to  be  pervaded  by 
central  red  line  or  blood  current.     Only  very  few  of  the  small  arterial 
igs  were  of  a  re*!  color.     The  veins,  on  the  other  hand,  were  normal  in 
p^rance,  although  somewhat  narrow  and  irregular  in  calibre.     At  the 
iphcry  there  were  a  few  fine  veinlets  changed  into  white  bands.     On  ac- 
nnt  of  this  white  appearance  of  the  bloodvessels,  it  might  wisily  be  »up- 
d  that  they  were  bloodless,  and  the  case  be  mistaken  for  one  of  embolism 
central  artery  of  the  retina.     The  difference  between  these  two  con- 
may,  however,  be  best  distinguished,  as  has  been  shown  by  Liebreich, 


^  D«  Wccker,  '*  fetudw  Ophthalmologiquw,*'  2d  ediu,  ii.  818. 
»  ♦*  Klinische  MonatebUtter,'^  1864,  HH. 
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BIcMjd  extravasationa  of  varying  size  and  extent  are  strewn  about  oo  ftnd 
around  the  bloodvessels  m  different  portions  of  the  retina,  as  well  as  on  the 
optic  disk  and  its  vicinity.  If  these  extravasations  are  situated  io  the  inner 
portion  of  the  retina,  they  will  present  a  peculiarly  striped  or  striated  appear* 
ance,  their  edges  being  irregular;  whieh  is  due  to  the  radiating  coura©  of 
the  optic  nerve  fibres,  between  which  the  blood  is  effused.  If  the  hemor- 
rhageft  occupy  the  more  external  layers  of  the  retina,  the  effusions  will  be 
round,  and  have  a  smooth  uniform  appearance  quite  free  from  strise.  [In- 
terstitial neuro-retinitii^  may  proceed  from  onset  to  termination  without 
any  hemorrhage.  In  this  form  nf  retinitis  occurring  in  syphilitic  patients, 
with  or  without  a  coexisting  iritis,  the  occurrence  of  hemorrhages  is  a  very 
rare  exception.  Where  hemorrhages  occur,  they  are  usually  the  result  of 
thrombosis  of  the  veins. — B.]  The  exudations  into  the  retina  also  vary 
much  in  size  and  appearance,  f^ometinies  they  hiok  like  E-mail  white  or 
grayish-white  dots,  strewn  about  singly  or  in  small  clusters.  In  other  cases 
they  are  larger,  and  form  well-marked  white  patchesor  flakes  of  considerable 
size,  the  edges  of  which  are  perhaps  fringed  by  the  smaller  dots.  The  color 
of  these  exudations  varies  frcjm  a  grayish-white  to  a  creamy  tint,  and  they 
oft;en  have  a  peculiar  glistening  apjiearanee,  which  is  due  to  their  containing 
fatty  elements.  They  are  met  with  in  different  parts  of  the  retina,  but 
especially  in  and  around  the  optic  disk,  and  in  the  region  of  the  yellow  spot. 

Although  I  have  used  the  term  exudation  for  these  patches  in  the  retina, 
I  must  state  timt  this  is  not  always  quite  correct  in  the  strict  acceptation  of 
the  term,  ior  they  are  often  due  to  inflammatory  changes  in  the  connective 
tissue  or  nerve  elements  of  the  retina,  giving  rise  to  a  proliferation  of  the 
cells  and  their  contents,  or  thev  are  caused  by  a  degenerative  metamorphoeia 
of  a  fatty  or  colloid  nature,  fiui  as  it  is  difficult,  and  often  quite  impo«ible, 
to  distinguish  ophthalmoscopically  between  these  different  products,  and  as 
the  terra  exudation  has  been  generally  accepted,  I  have  thought  it  best  to 
retain  it. 

When  the  exudations  are  situated  in  the  external  portion  of  the  retina 
(in  which  case,  they  are  generally  due  to  proliferation  of  the  cells,  and  fatty 
or  colloid  degeneration  of  the  external  granular  layer  with  sclerosis  of  the 
niembrana  Iimittms  externa;  the  bacillar  layer  becoming  subsequently 
affected  ),  we  find  that  they  afford  the  appearance  of  smooth,  gra}'i»h-whit€  or 
cream -colored,  perhaps  glistening  patches,  which  do  not  show  a  striated 
arrangement,  and  are  evidently  situated  beneath  the  retinal  vessels,  for  the 
latter  pjiss  over  them  without  dipping  into  them,  or  being  interruptjed  or 
veiled  in  their  course.  We  may  at  the  same  time  often  notice  that  the 
choroid  in  the  vicinity  of  the  exudations  is  undergoing  certain  inflammatory 
changes,  which  consist  chiefly  in  a  thinniug  of  the  epithelium  and  an  an- 
sorption  of  its  pigment,  so  that  the  choroidal  vessels  become  more  apparent. 
The  stroma  of  the  choroid  also  becomes  affected,  and  it  is  now  no  longer  a 
cage  of  simple  retinitis,  but  of  choroido-retinitis.  When  the  retinal  exuda- 
tions subsequently  become  absorbed,  we  find  that  extensive  changes  in  the 
choroid  have  taken  place  beneath  them.  In  such  cases  the  inflammation, 
although  apparently  chiefly  aflecting  the  retina,  often  commences  in  the 
choroid,  and  extends  thence  to  the  retina. 

The  inflammatory  changes  may,  however,  be  chiefly  confined  to  the  inner 
portion  of  the  retina,  giving  rise  at  first  to  hypertrophy  of  the  stroma,  forma- 
tion of  nuclei  in  the  layer  of  the  optic  nerve  fibres,  and  neoplastic  forma- 
tions of  connective  tissue  ( Iwanoff').^     These  fibres  of  connective  tissue  are 

^  »'A.  f.  0.,"xi.  1,  139. 
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y  indistinct  and  hazy,  the  objects  appearing  to  he  shrcmded  in 
miat  or  cloud.  In  other  caises,  the  impairment  of  sight  is  very  considerable. 
The  field  of  vision  may.  as  far  as  extent  is  concerned,  be  normal,  but  the 
trcet>tit>n  at  the  periphery  is  generally  somewhat  diminished,  often,  indeed, 
>ngiuerably  »o;  thert*  muy  also  be  gaps  in  the  field,  the  situations  of  which 
>rri'spond  to  thos^e  of  the  more  extensive  exudations  in  the  retina. 
A  peculiar  phenomenon  iy  eometimes  observed,  as  consequent  upon  in* 
Ammatory  changes  in  tl»e  region  of  the  yellow  spot,  either  dependent  apon 
tinitiii  or  chorio-retiuitis ;  1  mean  mtcrojmla^  so  that  objects  appear  smaller 
}  the  patient  than  they  really  are.  If  he  be  ilirected  to  copy  or  trace  a 
'ven  hgure  (such  as  a  circle  or  quadrant),  he  will  always  draw  it  consider- 
)ly  smaller  than  it  is  in  reality.  The  difference  io  the  sizes  of  the  image 
^  the  object  in  the  two  eyes  (if  only  one  is  affected  with  raicropaia)  may 
so  be  estimated,  as  ha^  been  suggested,  by  holding  a  prism,  with  ita  ba«e 
>wuwanls,  before  the  aftected  eye;  this*  will  cause  hs  retinal  image  to  lie  a 
ttle  below  that  of  the  other  eye,  and  the  patient  can  thus  easily  estimate 
leir  relative  size*.  This  micropsia  is  evidently  due  to  the  fact,  that  the 
Q  of  some  of  the  rods  and  cones  is  deranged  by  the  inflammatory 
in  the  retina.  Besides  the  diminution  in  the  size  of  the  objects,  the 
tienta  often  notice  that  horizontal  lines,  instead  of  appearing  straight, 
bent  and  crooked  ;  this  is  termed  "  metamorphopsia/''  and  is  due  to  an 
tion  in  the  position  of  the  rods  and  cones,  which  may  be  caused  by  the 
ce  and  pressure  of  inflammatory  products,  or  by  shrinking  and  con- 
on  of  the  retina. 


8.— RETINITIS  ALBUMINITRICA  (NEPHRITIC  RETINITia 
PUite  III.  Fig.  6), 

a  certain  form  of  inflammation  of  the  retina  is  often  met  with  in 

it*8  disease  of  the  kidney,  and  as  it  presents  some  special  and  charac- 

tic  symptoms,  it   has  been  designatea  **  retinitis  albumiourica."     The 

ruliar  grouping  and  localization  of  the  pathological  changes  in  the  retina 

pe  mostly  so  marked  anil  constant  in  this  form  of  retinitis,  that,  as  has  been 

>re  especially  pointed  out  by  Liebreich,  the  presence  of  Brlght's  disease 

ly  be  diagnose*]  with  certainty  by  means  of  the  ophthalmoscope  alone. 

the  light  of  our  present  knowledge  on  this  subject,  we  cannot  now  apeak 

with  equal   positiveness  in   this  matter  of  diagnosis.     The  same  variety  of 

stinal  exudation  has  been  observed  in  certain  chronic  diseases  of  the  gen- 

organism  and  of  the  brain  and  membranes,  in  which  there  was  no  renal 

of  any  kind,  or  at  least  none  that  could  be  detected  by  fret|uetit  and 

d  examinations.     Another  point  to  be  remembered   is  that  chronic 

^phritis  almost  always  aflects  both  eyes,  though  it  may  not  be  to  the  same 

so.  or  exactly  at  the  same  time.     But  cases  of  this  form  of  retinitis  have 

repeatedly  observed  confined  exclusively  to  one  eye.     Hence  it  cannot 

m  be  said  that  "the  presence  of  Bright's  disease  of  the  kidney  may  be 

ignoscd  w ith  certainty  by  means  of  the  ophthalmoscope  alone."^-B.]     At 

\e  outset  of  the  disease  this  is  not,  however,  the  case,  for  then  the  apjwar- 

ices  do  not  yet  afford  any  special  characteristics.     The  affection  commences 

\hh  a  fulness  in  the  retinal  veins,  which  are  dilated,  darker  in  color,  and 

ire  or  less  tortuous ;  whereas  the  arteries  are  either  normal  in  appearance 

but  slightly  narrower  in  calibre.    The  optic  disk  is  hyperaenaic,  and  this 

'*   Fwfe  For»ltT'«  very  inleresttng  paper  upun  this  subject  in  his  '*Ophthalmologi«ohe 
sitrige.'*     Borlin,  18e2. 

38 


514 


BI8EA8ES    OF    THB    RBTIHA. 


is  soon  followed  by  a  faint,  bluish*gray,  serous  infiltration  of  the  ajitic 
and  the  retiaa  in  its  vicioity.     The  outline  of  the  disk  then  becotDc«  eam^ 
what  veiled  and  indLstinct.  so  that  the  choroidal  and  sclerotic  rings  are  hidden 
frora  view,  and  the  optic  nerve  appears  to  pass  gradually  over  into  tbereliBti 
without  any  sharply  defioed  line  of  demarcation.     The  retinal  veaKli  mn 
also  somewhat  veiled,  and  covered  by  a  pale  bluish-gray  film,  which 
to  some  distance  from  the  disk  (perhaps  three  or  four  times  ita  dii 
and  hides  the  detaila  of  the  subjacent  choroid.     The  retinal  hvperflem 
extend  a  considerable  distance  beyond  this  serous  infiltrati 
travasations  of  blood  are  often  noticed  scattered  about  on  *: 
of  the  retina.     As  the  disease  advances,  the  symptoms  of  venous  hyperuaa 
become  much  more  marked,  the  veins  look  turgid,  dark,  and   more  toi 
tuou8»  the  vein  I  eta  ai^suming  a  corkscrew  appearance.     The  arteries,  on 
father  hand^  are  narrowed  and  more  or  lees  hidden  by  the  infiltration.     The 

>tic  dirik  becomes  more  swollen  and  infiltrated,  and  its  outline  gradoallr 
ierged  into  the  retina.  The  iufiltration  of  the  disk  and  of  the  retina  is  of 
a  serous  character,  and  gives  to  these  parts  a  faint  grayish-red  or  fawn- 
colored  appearance,  interspersed  with  delicate  grayish-wbile  striae,  which  are 
due  to  sclerosis  of  the  connective  tissue  and  of  the  optic  nerve  fibres.  The 
retinal  vessels  are  frequently  interrupted  at  various  points  of  their  cf»ur?e, 
by  being  covered  and  more  or  less  hidden  by  the  exudation.  Aa  a  rule,  the 
swelling  and  infiltration  of  the  optic  nerve  are  not  very  e^reat  in  rettnitis 
albuminurica;  but  we  occasionally  meet  with  cases  in  which  the  reverse  oh- 
tains,  and  the  disk  ajssunies  the  peculiar  appearance  met  with  in  optic  neu- 
ritis. It  is  very  prominent,  sw^ollen,  aud  "woolly,*'  and  of  a  grayish-red  antl 
marked  striated  appearance,  which  is  chiefly  due  to  hypertrophy  of  the  cod- 
nective-tisaue  elements  of  the  optic  nerve*  The  outline  of  the  disk  is  indis* 
tinct  and  irregular,  and  its  bloodvessels  more  or  less  completely  hidden  by 
the  infiltration.  According  to  Liebreich,  this  form  of  optic  neuritis  mar^ 
occur  ooly  iti  the  later  stages  of  nephritic  retinitis,  after  extensive  degenera*^| 
tive  changes  in  the  retina  have  existed  for  some  length  of  time,  or  it  may™ 
precede  these,  or  even  exist  by  itself. 

Kumerous  extravasations  of  blood  are  noticed  in  different  part«  of  the 
retina,  and  even  on  the  optic  disk.  They  vary  much  in  size  and  shape,  and 
lie  chiefly  in  the  internal  layers  of  the  retina,  as  is  shown  by  their  striated 
appearance,  and  the  fact  that  they  are  situated  on  the  same  level  us  the 
retinal  vessels,  some  of  which  may  even  be  partly  covered  and  hidden  by 
them.  The  hemorrhages  may,  however,  also  occur  in  the  external  luyere  oi 
the  retina,  or  between  the  latter  and  the  choroid.  These  blood  extra\*asa 
tions  into  the  retina  are  often  very  numerous,  and  of  consiilemble  size, 
fact  at  which  we  cannot  be  surprised  when  we  remember  that  the  ct^ats  of 
the  retinal  vessels  are  frequently  extensively  disease*!:  that  there  is  always 
a  certain  degree  of  stasis  in  the  retinal  circulation  produced  by  the  swell iiiff 
of  the  optic  nerve;  and,  finally,  that  there  is  mostly  a  more  or  lc«s  oonsitl- 
erable  disturbance  in  the  general  circulation,  owing  to  the  hypertrophy  o" 
the  left  ventricle,  which  is  so  frequently  met  with  in  Bright  s  disi«asc.  If 
the  effusions  af  blood  are  very  extensive,  they  may  alter  the  appearance  t*f 
the  exudation  very  considerably,  giving  to  it  a  dirty,  yellowish-red  tint. 

As  the  disease  of  the  retina  progresses,  we  notice  the  appeiirance  of  small 
wliiti"  spoti*  or  larger  patches  in  different  portions  of  the  retina,  at  SL»me  little, 
di^Uiuce  from  the  optic  disk.  These  gradually  increase  in  size,  and.  coales- 
cing with  each  other,  finally  form  a  brrmd  white  mound  or  wall  round  the 
Optic  disk.  The  opacity  extends  especially  towards  the  inoer  side  of  th< 
retina,  and  somewhat  further  along  the  sides  of  the  retinal  yendfl. 
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mound  does  not  reach  close  u|)  to  the  optic  disk,  but  is  always  separ- 
irom  it  by  a  bi*oiid  zone  of  the  faint  gray  or  fawn-colored  innltrntion, 
the  centre  of  which  can  bo  indistinctly  traced  the  outline  of  the  disk, 
'he  peripheral  portion  of  the  mound  is  irregular,  and  broken  up  here  and 
there  into  small  circumscribed  dots  of  exudation,  w^hich  lorm  a  kind  of 
fringe  round  the  larger  figure.  In  the  region  of  the  yellow  spot  we  notice 
a  verv  peculiar  appearance,  which,  as  wa«  first  pointed  out  by  Liebreich.  is 
Mpecially  characteristic  of  nephritic  retinitis,  vis5.,  a  collection  of  small,  stel- 
late, white,  glistening  figures,  which  look  just  as  if  they  had  been  lightly 
fiplashed  in  with  a  small  brush.  Subsequently*  if  the  exudation  increases  in 
[«i3ce,  these  stellate  spots  may  become  merged  into  it,  and  this  peculiar  appear- 
be  completely  lost.  The  two  ophthalmoscopic  symptoms  which  are 
characteristic  of  retinitis  albuminurica  are  these  bright  stellate  dots  in 
\e  region  of  the  yellow  spot,  and  the  broad  glistening  white  mound  which 
encircles  the  optic  disk,  [The  term  "t!?tellate  dots*'  conveys  an  erroneous 
idea.  The  masses  of  exudation  are  yellowish-white,  vary  very  much  in  ex- 
tent and  prominence,  are  generally  elongated,  and  are  not  stellate  in  shape. 
They  are,  however,  arranged  in  a  radiating  or  stellate  manner  around  tne 
macula  lutea  as  a  centre,  tlie  rays  being  generally  longer  towards  the  tem- 
poral side  of  the  retina.  They  are  usually  accompanied  by  hemorrhages, 
and  may  even  be  covered  by  a  large  hemorrhage  or  several  smaller  ones, 
though  there  may  be  no  hemorrhages  throughout  the  entire  course  of  the 
Neither  the  general  infiltration  of  the  disk  and  retina,  nor  this 
liar  exudation  in  the  region  of  the  yellow  spot,  is  pathognomonic  of 
mic  renal  disease,  but,  when  the  two  occur  together,  chronic  desquama- 
'tive  nephritis  is  in  the  majority  of  cases  the  cause. — B.]  But  it  must  be 
jatated  that  similar  appe4irances,  especially  the  stellate  dots,  may  be  met  with 
[iu  other  forms  of  retinitis,  more  particularly  in  neuro-retinitis ;  with  this 
[difference,  however,  that  the  peculiar  grouping  of  the  ophthalmoscopic 
tppearances  is  not  the  same.  In  a  caj^e  of  neuro-retinitis  recorded  by  Von 
[Graefe,*  these  peculiar  white  spots  in  the  macula  lutea  were  very  evident, 
but,  as  he  points  out,  such  cases  may  be  distinguished  from  nephritic  retinitiB 
by  the  following  characteristics:  (a)  that  the  white  8[>ots  due  to  degenerative 
changes  in  the  retina  (neuro-retinitis)  are  situated  much  closer  to  the  optic 
disk;  (b)  that  the  swelling  of  the  retina  in  the  vicinity  of  the  disk  is  more 
^^considerable;  (c)  that  the  swelling  of  the  optic  nerve  is  also  more  pro- 
^B-nouDced ;  and  (d)  that  the  veins  are  much  more  dilated  and  tortuous,  which 
^Blends  a  far  more  re^l  and  vascular  appearance  to  the  optic  entrance. 
H  Retinitis  albuminurica  does  not  always  manifest  itself  so  characterise 
H  ticaily ;  for  the  diiferent  symptoms  above  enumerated  may  assume  consid- 
B  erably  less  promioence,  or  some  of  them  may  be  altogether  absent.  Thus 
the  optic  disk,  and  the  retina  in  its  immediate  vicinity,  may  appear  almost 
normal,  and  there  may  be  only  a  tilight  alteration  in  the  retinal  vessels,  a 
few  hemorrhagic  effusions,  and  here  and  there  white  patches  of  exudation, 
lying  either  isolated  or  along  the  coals  of  the  vessels.  In  the  region  of  the 
yellow  spot,  these  patches  assume  a  streaky  appearance  (Mauthner). 

Nefihritic  retinitis  may  become  complicate<l  with  inflammatory  changes  in 
the  choroid  and  vitrei>us  humor,  or  with  detachment  of  the  retina.  At  a  later 
Btage,  atrophy  of  the  optic  nerve  and  of  the  retina  may  close  the  scene. 

In  favorable  cases,  the  serous  infiltration,  the  effusion  of  blm»d,  and  certain 
of  the  white  patches  may  subsequently  become  absorbed,  so  that  the  retinal 
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la  BOOB  followed  by  a  faint,  bluish*gray,  serous  infiUratino  of  the  optic  nervt^f 
and  the  retiDa  iu  its  vicinity.     The  outline  of  the  disk  then  becomes  some^-^B 
what  veiled  and  indistinct,  so  that  the  choroidal  and  sclerotic  rings  are  hiddea^| 
from  view,  and  the  optic  nerve  appears  to  pass  gradually  over  into  the  retin%H 
without  any  sharply  defined  line  of  demarcation.     The  retinal  ve^ssels  are^f 
also  somewhat  veiled,  and  covered  by  a  pale  bluish-gray  film,  which  extendt^^ 
to  8<:»nie  distance  from  the  disk  (perhaps  three  or  four  times  its  diameter>,^B 
and  hides  the  details  of  the  subjacent  choroid.     The  retinal  hyperwmia  majH 
extend  a  considerable  distance  beyond  this  serous  infiltration,  and  n  few  ex-«^| 
travasations  of  blood  are  often  noticed  scattered  about  on  different  portionf^| 
of  the  retiua.     As  the  disease  advances,  the  symptoms  of  %'enous  bypersmais^l 
become  much  more  marked,  the  veins  look  turgid,  dark,  and   more  tor-  H 
tuous,  the  veinlets  assuming  a  corkscrew  appearance.     The  arteries,  on  the^| 
other  hand,  are  narrowed  and  more  or  less  hidden  by  the  infiltratiun.     The^| 
optic  disk  becomes  more  swollen  and  infiltrated,  and  its  outline  gradually  V 
merged  into  the  retina.     The  infiltration  of  the  disk  and  of  the  retina  is  uf  U 
a  serouH  character,  and  gives  to  these  parts  a  faint  grayish-red  or  tawn-H 
colored  Bppearauce,  interspersed  with  delicate  grayish- white  strioe,  which  are^f 
due  to  sclerosis  of  the  connective  tissue  and  of  the  optic  nerve  fibres.     Tho^f 
retinal  vessels  are  frequently  interrupted  at  various  points  of  their  eourseJH 
by  being  covered  and  more  or  less  hidden  by  the  exudation.     As  a  rale,  tb^ss 
swelling  and  infiltration  of  the  optic  nerve  are  not  very  great  in  retiniti^^^ 
albuminurica;  but  we  occasionally  meet  with  cases  in  whicn  the  reverse  ob-i^| 
tains,  and  the  disk  assumes  the  peculiar  appearance  met  with  in  optic  neu-^ 
ritis.     It  is  very  prominent,  swollen,  and  *'  woolly/'  and  of  a  grayish-red  and 
marked  striated  appearance,  which  is  chiefly  due  to  hypertrophy  of  the  con- 
nective-tissue elements  of  the  optic  nerve.     The  outline  of  the  disk  is  indis- 
tinct and  irregular,  and  its  bloodvessels  more  or  less  completely  hidden  by 
the  infiltratiou.     According  to  Liebreich,  this  form  of  optic  neuritis  may 
occur  only  in  the  later  stages  of  nephritic  retinitis,  after  extensive  de^nera* 
tive  changes  in  the  retina  have  existed  for  some  length  of  time,  or  it  may 
precede  these,  or  even  exist  by  itself 

k  Numerous  extravasations  of  blood  are  noticed  in  different  parts  of  the 
retina,  and  even  on  the  optic  disk.  They  vary  much  in  size  and  shape,  and 
lie  chieHy  in  the  internal  layers  of  the  retina,  as  is  shown  by  their  striated 
apfiearance,  and  the  fact  that  they  are  situated  on  the  same  level  aa  the 
retinal  vessels,  some  of  which  may  even  be  partly  coveretl  and  hidden  by 
them.  The  hemorrhages  may,  however,  also  occur  in  the  external  layers  of] 
the  retina,  or  between  the  latter  and  the  choroid.  These  blood  extravajm* 
tions  inti^)  the  retina  are  often  very  numerous,  and  of  considerable  size,  a 
fact  at  which  we  cannot  be  syrprtsed  when  we  remember  that  the  coats  of 
the  retinal  vessels  are  frequently  extensively  diseased ;  that  there  is  always 
a  certain  degree  of  stasis  in  the  retinal  circulation  produced  by  the  swelling 
of  the  optic  nerve;  autl,  finally,  that  there  is  mostly  a  more  or  less  consid- 
erable disturbance  in  the  general  circulation,  owing  to  the  hypertrophy  of 
the  lei\  ventricle,  which  is  so  frequently  met  with  in  Bright's  disease.  If 
the  effusions  of  blood  are  very  extensive,  they  may  alter  the  appearance  of 
the  exudation  very  considerably,  giving  to  it  a  dirty,  yellowieh-red  tint. 

As  the  disease  of  the  retina  progresses,  we  notice  the  appearance  of  small 
white  spot*  or  larger  patches  iu  difierent  portions  of  the  retina,  at  some  little 
distance  from  the  optic  disk.  These  gradually  increase  in  size,  and,  coales- 
cing with  each  other,  finally  form  a  broad  white  mound  or  wall  round  the 
optic  disk.  The  opacity  extends  especially  towards  the  inner  side  of  the 
retina,  and  somewhat  farther  along  the  sides  of  the  retinal  vessels.     This 
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Wliite  mound  does  not  reach  clo(*e  up  io  the  optic  *ihk,  but  is  always  separ- 
ated from  it  by  ft  broad  zone  of  the  faint  gray  or  fawn-colored  infiltratif>a, 
in  the  centre  of  which  can  be  indistinctly  tmced  the  ootltne  of  the  disk. 
The  peripheral  portion  of  the  mound  is  irregular,  and  broken  up  here  and 
there  into  siuftll  circumscribed  dots  of  exudation,  which  forra  a  kind  of 
fringe  round  the  larger  figure.  In  the  region  of  the  yellow  spot  we  notice 
ft  very  peculiar  appearance,  which,  as  was  first  pointed  out  by  Liebreich^  is 
egpeclafly  characteristic  of  nephritic  retinitis,  viz.,  a  collection  of  aniall,  stel- 
late, white,  glistening  figures,  which  look  just  as  if  they  had  been  lightly 
splashed  in  with  a  small  brush.  Subsequently ^  if  the  exudation  increases  in 
size,  these  stellate  spots  may  become  merged  into  it,  and  this  peculiar  appear- 
ance be  completely  lost.  The  two  ophthalmoscopic  symptoms  which  are 
meet  characteristic  of  retinitis  alburainurica  arc  these  bright  stellate  dots  in 
■|he  region  of  the  yellow  spot,  and  the  broad  glistening  white  mound  which 
HBDclrcIes  the  optic  disk.  [The  term  "stellate  dots"  conveys  an  erroneous 
^pdea.  The  masses  of  exudation  are  yellowish-white,  vary  very  mnch  in  ex- 
Vtent  and  prominence,  are  generally  elongated,  and  are  not  stellate  in  shape. 
They  are,  however,  arranged  in  a  radiating  or  stellate  manner  around  the 
macula  lutea  as  a  centre,  the  rays  being  generally  longer  towards  the  tem- 
poral side  of  the  retina.  They  are  usually  accompanied  by  hemorrhages, 
and  may  even  be  covered  by  a  large  hemorrhage  or  several  i?raaller  ones, 
though  there  may  be  no  hemorrhages  throughout  the  entire  course  of  the 

» disease.  Neither  the  general  infiltration  of  the  disk  and  retina,  nor  this 
peculiar  exudation  in  the  region  of  the  yellow  spot,  is  pathognomonic  of 
chronic  renal  disease^  but,  when  the  two  occur  together,  chronic  desquama- 
tive nephritis  is  in  the  majority  of  case^  the  cause.— B.]  But  it  must  be 
stated  that  similar  appearances,  especially  the  stellate  dots,  may  be  met  with 
in  other  forms  of  retinitis,  more  particularly  in  neuro-retinitis;  with  this 
difference,  however,  that  the  peculiar  grouping  of  the  ophthalmoscopic 
appearances  is  not  the  same.  In  a  ca»e  of  neuro- retinitis  recorded  by  Von 
Graefe/  the^je  peculiar  white  spots  in  the  macula  lutea  were  very  evident, 
but,  aa  he  points  out,  such  cases  may  be  difitinguished  from  nephritic  retinitis 
by  the  following  characteristics:  (a)  that  the  white  spots  due  to  degenerative 
ooange^i  in  the  retina  (neuro-retinitis)  are  situated  much  closer  to  the  optic 
disk;  (b)  that  the  swelling  of  the  retina  in  the  vicinity  of  the  disk  is  more 
eonsiderable ;  (c)  that  the  swelling  of  the  optic  nerve  is  also  more  pro- 
nounced; and  (d)  that  the  veins  are  much  more  dilated  and  tortuous,  which 
(lends  a  far  more  red  and  vascular  appearance  to  the  optic  entrance. 
Retinitis  albiiminurica  does  not  always  manifest  itself  so  characteris- 
tically;  for  the  dilferent  symptoms  above  enumerated  may  assume  consid- 
erably less  promiuence,  or  some  of  them  may  be  altogether  absent.  Thus 
the  optic  disk,  and  the  retina  in  its  immediate  vicinity,  may  appear  almost 
normal,  and  there  may  be  only  a  slight  alteration  in  the  retinal  vessels,  a 
few  hemorrhagic  effusions,  and  here  and  there  white  patchea  of  exudation, 
lying  either  isolated  or  along  the  coats  of  the  vessels.  In  the  region  of  the 
yellow  spot,  these  patches  assume  a  streaky  appearance  (Mauthner), 

k      Nephritic  retinitis  may  hecume  complicated  with  inflammatory  cfianges  in 
the  choroid  nnd  vitrenus  humor,  or  with  detachment  of  the  retina.     At  a  later 
Stage,  atrophy  of  the  optic  nerve  and  of  the  retina  may  close  the  scene. 
In  favorable  cades,  the  serous  infiltration^  the  effusion  of  blrad,  and  certain 
B    of  the  white  patches  may  subsequently  become  absorbed,  so  that  the  retinal 

ft  1  ''  A.  f.  O.,"  vi.  2, 
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of  the  retina,  but  upon  uraemia.    In  the  latter  case,  the  attackj  occur  withV 
startling  suddenness,  so  that  the  patient  may  become  perfectly  blinti  within^ 
a  few  minutes  or  hours,  the  recovery  being  a^  rapid.     Moreoyer^  there  are 
always  present  marked  general  sy  rap  to  ma  of  urasmic  poisoning,  such  at 
intense  headache,  vertigo,  loss  of  consciousness,  sickness,  epiieptoid  convul- 
Bions,  etc.    The  ophthalmoscopic  symptoms  in  these  cases  of  uriemic  amhiyopia  ■ 
are,  moreover,  quite  negative.    But  we  may  not  unfrequently  have  a  mixture  ^ 
and  succession  of  symptoms  of  amblyopia  dependent  \ipon  the  retinitis  and 
upon  uriemia.     Thus  nephritic  retinitis  has  perhaps  existed,  to  a  more  or  \e&6 
advanced  degree,  iV)r  some  time,  giving  rise  to  a  certain  amount  of  amblyopia, 
and  suddenly  the  latter  is  greatly  increased  by  an  attack  of  uriemia*    Mouren* 
has  noticed  the  very  rapid  development  of  a  high  d^ree  of  hypermetropia 
in  CAses  of  urtemic  amblyopia. 

It  was  at  one  time  supposed  by  some  observers  (especially  Landouzy)  thai 
the  amblyopia  is  sometimes  premonitory  of,  and  precedes,  the  disease  of  th< 
kidney.     But  this  is  not  so,  the  affection  of  the  relina  occurs  only  when  th< 
nephritis  (either  acute  or  chronic)  is  already  fully  developed,  and  also  in  ita] 
later  stages,  more  es]»ecially  together  with  the  iiniall  contracted  kidney.     Ik] 
is,  however,  also  observed  in  the  large  flabby  kidney. 

Sometimes,  indeed,  the  amblyopia  is  the  only  marked  symptom,  the  affec- 
tion of  the  kidney  being  unknown  and  imsuspected  by  the  patient  and  hie 
medical  adviser.  In  some  of  these  cases  there  are,  however,  symptoms  of 
derangement  of  the  digestive  functions,  nausea,  sickness,  etc  We  are  con- 
sulted as  to  the  condition  of  the  sight,  the  ophthalmoscope  reveals  the 
symptoms  of  retinitis  albuminurica,  the  urine  is  tested  for  albumen,  and 
then  it  is  discovered  that  the  patient  is  suffering  from  Bright  s  disease.  The 
affection  of  the  retina  attackg  both  eyes,  either  simultaneously  or  at  a  short 
interval. 

Hypertrophy  and  dilatation  of  the  left  ventricle  are  almost  constantly  met 
with;  indeed,  in  thirty-two  cases  Von  Graefe  found  them  present  in  all. 
The  frequent  occurrence  of  extensive  retinal  hemorrhages  is  likewise  prob- 
ably due  to  the  disturbance  in  the  circulation  caused  by  the  hypertrophy, 
although  it  must  also  be  remembered  that  the  coats  of  tlie  blootivessels  are 
often  diseased.  That  nephritic  retinitis  may,  however,  occur  without  hypier- 
trophy,  and  dilatation  of  the  left  ventricle  is  proved  by  cases  recorded  by 
Maudelstamm  and  by  Horner.  The  former'  found  that  out  of  thirteen  casoe 
of  retinitis  albuminurica,  hypertrophy  of  the  left  ventricle  was  unly  present 
in  two,  [The  retinitis  is  sometimes  c^omplicated  by  subconjunctival  nemor- 
rhages,  and  more  rarely  by  extravasations  into  the  capsule  of  Tenon  causing 
exophthalmos.  In  these  cases  there  is  always  a  cardiac  complication,  and 
possibly  also  a  tendency  to  the  hemorrhagic  diathesis.  Embolism  of  the 
central  retinal  artery  has  been  observed  by  Volckers  in  two  cases.^ — B.] 

Great  uncertainty  still  exists  as  to  the  connecting  link  between  the  adeo- h 
tion  of  the  kidney  and  that  of  the  retina.  The  cause  is  yet  unknown,  why^l 
together  with  Bright's  disease,  we  should  go  frequently  meet  with  a  special 
form  of  retinitis,  the  ophthalmoscopic  symptoms  of  which  are  so  constant 
and  i>eculiar,  both  in  the  grouping  and  localisation,  that  from  their  appear- 
ance alone  we  are  able  to  diagnose  with  certainty  the  presence  of  albu- 
minuria. iM 

It  has  been  supposed  by  some,  that  the  inflammation  and  degeneration  otw 
the  retina  are  due  to  an  impairment  of  the  nutrition  of  the  latter,  dependent 


'  Mooi-en,  *'OphtLitlmitttrisfho  Beobjichtungfcn,"  1867^  p.  287. 
^  Pageiistecher,  '^  KliniHohe  Beobachtungeii,"  ISO^i,  p,  80, 
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upoQ  the  great  amount  of  urea  in  the  bloud.  By  other  observers  (especially 
Traube')  it  has  beeo  thought  that  the  secondary  increase  in  the  tension  of  the 
aortic  system  forms  the  starting-point  of  the  disease.     In  favor  of  the  latter 

IopinioOf  we  must  admit  the  extreme  frequency  of  hypertrophy  and  dilatation 
of  the  left  ventricle  as  an  accompaniment  of  nephritic  retinitis,  as  also  the 
constant  occurrence  of  more  or  leas  extensive  extravasations  of  blood  in  the 
retina  at  the  outset  of  the  disease. 
The  prognosis  m  to  the  degree  of  sight  that  may  be  regained  by  the 
padent^  mui^t  depend  upon  the  extent  to  which  the  pathological  changes  ia 
the  retina  have  advanced,  and  still  more  upon  the  degree  to  which  the 
nervous  elements  of  the  retina  have  suffered.  [The  fact  that  vision  is  very 
much  improved,  and  even  restored  in  some  of  these  cases,  proves  that  the 

»  nerve  elements  of  the  retina  were  but  slightly  injured,  and  that  the  violence 
of  the  inflammation  was  mainly  in  the  connective-tissue  elements  of  the 
retina*  Virion  may  return  to  a  very  marked  degree,  while  ophthalmoscop- 
ically  the  individual  spots  of  exudation  show  iittle  change,  except  that  they 
have  become  more  flattened.— B.]  It  has  been  already  stated  that  many  of 
the  inflammatory  products  may  become  absorbed ;  thus  the  white  patches 

»due  to  falty  degeneration  of  the  connective-tissue  elements  of  the  retina  may 
dbappear  entirely,  and  the  sight  be  completely  restored.  On  the  other  hand, 
if  there  is  sclerosis  (»f  the  retinal  nerve  elements,  we  find  that,  even  although 
the  large  white  patches,  the  serous  iufiltration,  and  the  blood  extra vasationa 

•  become  to  a  great  extent  absorbed,  serious  impairment  of  sight  remains  be- 
hind. Sometimes  atrophy  of  the  optic  nerve  may  even  ensue,  especially  if 
it   has  been   much  implicated   in  the  inflammation,     Ab  a  rule,  however, 

»Dephritic  retinitis  leads  only  very  exceptionally  to  complete  blindness.  In 
Tcry  rare  instances,  even  very  extensive  detachments  of  the  retina  may  en- 
tirely disappear  if  there  is  no  elongation  of  the  optic  axis.* 

There  is  no  direct  connection  between  the  improvement  in  the  sight  and 

tthe  absorption  of  the  exudations,  etc.,  and  the  amount  of  albumen  in  the 
urine,  or  the  condition  of  the  kidney  disease ;  for  the  former  may  occur 
without  any  amelioration  in  the  constitutional  affection.  The  best  prognosis 
ia  afforded  by  those  cases  in  which  the  albuminuria  occurs  in  advanced  preg- 
nancy, after  scarlatina,  typhoid  fever,  etc,  for  here  we  sometimes  find  that 
the  pathological  changes  in  the  retina  may  disappear  altogether,  and  the 
pight  be  euLirely  restored. 

The  treatment  must  be  directed  chiefly  towards  the  primary  disease.     I 

[have  found  most  benefit  from  the  use  of  tonics,  more  especially  the  tincture 

'the  muriate  of  iron,  citrate  of  quinine  and  steel.     Free  action  of  the  skin 

lid  be  encouraged  and  maintained.     If  symptoms  of  uriemic  poiBouing 

Tvene,  diaphoretics  and  purgatives  should  be  freely  administered.     The 

y  local  application  from  which  I  have  found  any  benefit  is  the  artificial 

leech.    In  those  cases  in  which  it  is  unadvisable  to  abstract  blood  on  account 

>f  the  amemic  condition  of  the  patient,  I  apply  the  dry  cup  to  the  temple, 

md  have  oflen  seen  this  followed  by  marked  improvement  in  the  vision.     It 

to  be  repeated  at  intervals  of  five  or  six  days. 


4.— RETINITIS  LEUKEMIC  A. 

Although  Liebreich,  as  far  back  as  1861,  described,  and  gave  an  illuatra- 
ioD,'  of  a  peculiar  form  of  retinitis  which  sometimes  occurs  in  leucocythemia, 

»  '*  Deutsche  Kliiiik,"  1850,  p.  314.  »  Vide  *^  A.  f.  O,,"  xviii,  2,  lOR. 

•  Liebreieh'h  '*  Atla^  d'Ophthalmoscopio,"  plate  x.  Fifif.  S. 
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Blood  extra vasatioDs  of  varying  size  and  extent  are  strewn  about  on 
aroiiud  the  bloodvessels  in  different  portions  of  the  retina,  as  well  as  on  thi 
optic  disk  and  its  vicinity.     If  these  extravasations  are  situate)  in  the  inn< 
portion  of  the  retina,  they  will  present  a  pecnliarJy  striped  or  striated  appeal 

ice,  their  edges  being  irregular;  which  is  due  to  the  radiating  course 
the  optic  ner%^e  fibres,  between  which  the  blood  is  effused.     If  the   hemoH 
rhnges  occupy  the  more  external   layers  of  the  retina,  the  effusions  will 
round,  and  have  a  snjcioth  uniform  appearance  quite  free  from  striae,     [Ii 
terstitial    neuro-retinitis   may  proceed  from   onset   to   termination   withot 
any  hemorrhage.     In  this  form  of  retinitis  occurring  in  syphilitic  patient 
with  or  without  a  coexisting  iritisj  the  Mccurrence  ot  henv>rrhages  is  a  vei 
rare  exception.     Where  hemorrhages  occur,  they  are  usually  the  result 
thrombosis  of  the  veins- — B.]     The  exudations  into  the  retina  also  vary 
much  in  size  and  appearance.     Sometimes  they  look  like  small  white  or 
grayish-white  dots,  strewn  about  singly  or  in  small  clusters.     In  other 


they  are  larger,  and  form  well-marked  white  patches  or  flakes  of  comiderable™ 
size,  the  edge,«j  of  which  are  perhaps  fringed  by  the  smaller  dots.     The  colorH 
of  these  exudations  varies  from  a  grayish-white  to  a  creamy  tint,  and  they 
often  have  a  peculiar  glistening  ap]>earance,  which  ia  due  to  their  cont^iiniDg 
fatty  elements.     They  are  met  with  in  diflerent  parta  of  the  retina,  but 
especially  in  and  around  the  optic  disk,  and  in  the  region  of  the  yellow  spot. 

Although  I  have  used  the  term  exndatiuii  tor  these  patches  in  the  retina, 
I  must  state  that  this  is  not  always  (piite  correct  in  the  strict  acceptation  of 
the  term  J  for  they  are  often  due  to  iiitlammaiory  changes  in  the  connecliv* 
tissue  or  nerve  elements  of  the  retina,  giving  rise  to  a  proliferation  of  the 
cells  and  their  contents,  or  they  are  caused  by  a  degenerative  metaraorphtJdis 
of  a  fatty  or  colloid  nature.  But  as  it  is  difficult,  and  often  quite  impoeeible, 
to  distinguish  opbthalmoseopicalJy  between  these  difterent  products,  and  itfl 
the  term  exudation  has  been  generally  accepted,  I  have  thought  it  best  to 
retain  it. 

When  the  exudations  are  situated  in  the  external  portion  of  the  retina 
(in  which  case,  they  are  generally  due  to  proliferation  of  the  cells,  and  iatty 
or  cfUloid  degeneration  of  the  external  granular  layer  with  scleroBis  of  the 
membrana  limitans  externa ;  the  bacillar  layer  becoming  subsequently 
affected  ),  we  find  that  they  afford  the  appearance  of  smooth,  gray i.sh -white  or 
cream-colored,  perhaps  glistening  patches*,  which  do  not  show  a  striated 
arrangement,  and  are  evidently  4*ituated  beneath  the  retinal  vessels,  for  th« 
latter  pass  over  them  without  dipping  into  them,  or  being  interrupted  or 
veiled  in  their  couns^e.  We  may  at  the  same  time  often  notice  that  the 
choroid  in  the  vicinity  of  the  exudations  is  undergoing  certain  inflammatory 
changes,  which  consist  chiefly  in  a  thinning  of  the  epithelium  and  an  ab- 
sorption of  its  pigment,  so  that  the  choroidal  vessels  become  mure  apparent. 
The  stnmia  of  the  choroid  also  becomes  affected,  and  it  is  now  no  longer  a 
case  of  simple  retinitis,  but  of  choroido-retinitis.  When  the  retinal  exuda- 
tions subsequently  become  absorbed,  we  find  that  extensive  changes  in  tlid 
choroid  have  taken  place  beneath  them.  In  such  cases  the  inflammation, 
although  apparently  ciiiefly  aflecting  the  retina,  often  commences  in  the 
choroid,  and  extends  thence  to  the  retina. 

The  inflammatory  changes  may,  however,  be  chiefly  confined  to  the  inner 
portion  of  the  retina,  giving  rise  at  first  to  hypertrophy  of  the  stroma,  forma- 
tion of  nuclei  in  the  layer  of  the  optic  nerve  fibres,  and  neoplastic  forma* 
tiona  of  connective  tissue  (Iwanoff*).'    These  fibres  of  connective  tissue  are 

1  "  A.  f.  0.,"xi.  1,  180. 
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ve^seJp  Bre  apparently  of  about  double  the  she  of  those  of  a  Dormal 
'hich  Heyl  thinks  is  due  to  the  presence  of  molecular  fat  in  the  piasnia 


eu- 


the  blo*3d,  thus  causing  the  ft] II  width  of  the  vessel  to  appear. 

!mitt    the   veins    appear   unusually   large,   and  the  arteries  yerj  narrow. 

[eyl's  explanation  of  the  apparent  size  of  the  retinal  vessels  will  not  be 

;cepted  by  all,     (See  ''Trans.  Amen  Ophthal.  Soc./'  188(K) 

In   progressive  pernicious  antemia,  the    retina  is  apt  to  be  the  seat  of 

jniorrhages,  with  more  or  less  pronounced  iuliammatioD.     In  this  disease 

lere  is  a  diminution  or  destruction  of  the  red-blood  corpuscles,  which  is  no 

►t  intimately  connected  with  the  hemorrhages.     The  retinal  veins  are 

ly  engorged;  there  are  sometimes  small  white  masses  of  intiltration. 

hemorrhages  are  always  extensivCj  and  the  fundus  resembles  that  found 

leukaemia  and  diabetes.     The  extravasations  are  in  the  inner  layers  of 

le  retina,  but  there  are  sometimes  hemorrhages  between  the  retina  and 

»oroid.     The  disturbance  of  vision  is  very  marked  in  roost  cases^  but  does 

lot  always  occur.     (**Graefe  und  Saemisch's  Handb.,"  v.  S.  604.) 

Uljthof}'  describes  three  sets  of  changes  which  he  found  in  the  retina  in 
irogreasive  pernicious  anaemia.  Ist.  In  all  six  catses  there  were  hemorrhages 
"^  the  different  layers  of  the  retina,  and  in  a  few  spots  the  entire  retina 
^lled  by  an  extravasation,  with  more  or  legs  dt-j^truetiun  of  tissue. 
le  found  varicose  hypertrophy  of  the  non-medullary  nerve  fibres  in  the 
irve-fibre  layer  of  the  retina.  Some  nerve  fibres  showed  small  varicositiea 
f  a  finely  granular  appearance,  and  without  any  nucleus.  Most  of  the 
'morrhages  occurred  in  the  posterior  pole  of  the  eye.  3.  There  was  a 
jpoeit  of  glistening  colloid,  and  finely  granular  masses,  of  very  varying 
>rm  and  size,  in  the  middle  granule  layer  of  the  retina.  (See  "Klinische 
lonatsblitter  fiir  AugeiiheilkuDde,"  December,  1880.) — B,] 


6.— RETINITIS  SYPHILITICA. 

A  peculiar  form  of  retinitis  is  sometimes  met  with  in  per»0Q8  Buffering 

from  constitutional  syphilis,  and  it  is  occasionally  possible  to  diagnose  the 

nature  of  the  malady  from  the  ophthalmoscopic  appearances  alone.   It  must 

admitted,  however,  that  the  latter  may  in  some  cases  be  so  slightly  marked, 

lal  our  diagnosis  as  to  the  syphilitic  nature  of  the  disease  must  chiefly  de- 

upon  tlie  general  history  of  the  case,  and  upon  the  presence  of  other 

iptoms  of  constitutional  syphilis,     [Ivcber^  thinks  that  every  case  of  pro- 

mnced  diffuse  retinitis  points  very  strongly  to  a  Hvphilitic  origin. 

At  the  outset,  there  is  simply  hvpenenda  of  the  optic  disk  and  retina. 

Jhe  retinal  veins  are  somewhat  dilated,  dark,  and  tortuous,  but  not  markedly 

y,  and  the  venous  congestion  diminishes  as  the  disease  progresses.     Some- 

les  the  venous  hyperiemia  is  only  partial.     The  retinal  arteries  are  at- 

luated  and  diminished  in  size.     The  uptic  disk  is  slightly  swollen,  and  its 

itline  hazy  and  ill-defined.     The  dtsk,  as  well  as  the  surrounding  retina,  is 

riled  by  a  faint  bluish-gray  film,  which  is  due  to  a  serous  transudation  of 

le  optic  nerve  and  retina,     This  film  is  often  extremely  delicate  and  faint, 

ling  perhaps  only  the  appearance  of  an  exaggeration  of  the  physio* 

ical  gray  reflex  which  the  retina  of  normal,  darkly  pigmented  eyes  pre- 

its*     This  uniform  bluish-gray  opacity  does  not  extend  regularly  in  all 

ions  from  the  optic  nerve,  but  is  often  principally  developed  in  certain 

of  the  retina,  and  more  especially  along  the  course  of  the  vessels, 


•  [<'KL  Mon»t*bl.,"  186H,  p.  510.— B,] 
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whence  it  ahades  off  gradually  and  imperceptiblY  into  the  healthy  reiiiuL 
In  the  vicinity  of  the  disk,  the  opacity  is  inarKedly  striated.  Altliough 
miDUte  punctiform  opacities  generally  occur  in  the  region  of  the  yellow  sp>t, 
they  are  not  so  brightly  glistening,  or  arranged  in  the  peculiar  stellate 
manner  as  those  met  with  in  nephritic  retinitis,  but  are  strewn  about  irregu- 
larly. They  are^  moreover,  distinguished  from  these,  by  the  fact  that  they 
undergo  very  rapid  changes,  perhaps  disappearing  and  re^p{>eanng  in  the 
course  of  a  iew  days,  the  sight  at  the  same  time  undergoing  corresponding 
fluctuations.  The  spots  in  Bright's  disease  are,  on  the  other  hand,  very  per- 
sistent, ami  their  remains  may  often  be  distinctly  traced  even  many  months 
alter  the  acute  retinitis  has  passed  away,  and  its  residua  alone  remain,  or 
atrophy  of  the  disk  has  set  in.  We  also  in  syphilitic  retinitis  sometimes 
meet  with  a  peculiar  tawny,  reddish-brown  tint  in  the  region  of  the  yellow 
spot. 

The  inflamraatory  changes  in  syphilitic  retinitis  consist  chiefly  in  a  serouasfc. 
infiltration  of  the   retina,  and  sclerosis  of  the  connective-tissue  elements.^ 
more  especially  of  the  vertif^al  trabecular  fibres  (stilt?,  fasern),  hence  also  the 
striated  character  of  the  ojiacity.     The  other  portions  of  the  retina  are  gen- 
erally exempt  from  inflammatory  and  degenerative  changes  ;  but  this  is  no"< 
always  the  case,  and  thus  may  arise  a  mixetl  form  of  syphilitic  retinitis,  in 
which  the  special  and  pathognomonic  symptoms  are  accompanied,  and  per^ 
haps  somewhat  masked,  by  other  changes  in  the  parenchyma,  and  great 
swelling  of  the  optic  nerve.     Thus  white  spots  or  patches  may  be  noticed  in 
the  retina.     These  may  occur  in  small  isolated  patches,  or  in  the  form  of 
large  Btri{i€d  opacities  situated  in  the  innermost  layers  of  the  retina;  their 
pressure  perhaps  causing  complete  emptiness  of  some  of  the  vessels,  whicli 
are  changefl  into  white  bloodless  bands  (Liebreich).     These,  however,  are 
never  so  brilliantly  white  as  the  spots  met  with  in  nephritic  retinitis. 

As  a  rule,  retinal  hemorrhages  are  not  usually  observed  in  syphilitic 
retinitis,  or  only  to  a  very  moderate  extent.  Sometimes,  however,  cases 
occur  in  which  numerous  and  extensive  extravasations  of  blood  are  noticed, 
which  may  be  situated  in  ditFerent  layers  of  the  retina,  and  also  between  it 
and  the  choroid.  Syphilitic  retinitis  is  not  uu frequently  naeociated  with  in- 
flammation of  the  choroid ^  and  oera^sionally  with  irido-choroiditis,  or  iritis^ 
If  the  symptoms  of  the  inflammation  of  the»e  tunics  are  very  pronounced, 
the  affection  of  the  retina  may  be  overlooked,  more  especially  if  the  vitreous 
humor,  as  is  often  the  case,  is  diffusely  clouded  and  traversed  by  dark  flakes, 
and  the  details  of  the  fundus  are  thus  rendered  indistinct.  Care  must  be 
taken  not  to  mistake  such  an  indistinctness  of  the  optic  disk  and  retina  for 
that  dependent  upon  retinitis,  or  to  diagnose  the  presence  of  the  latter  simply 
from  the  great  impairment  of  vision.  A  practised  and  careful  ophthalmo- 
scopist  would  not,  however,  fall  into  such  errors  of  diagnosis. 

Together  with  the  symptoms  of  syphilitic  retinitis,  we  often  notice  certain 
more  or  less  extensive  changes  in  the  choroid.  These  may  occur  either  in 
the  vicinity  of  the  retinal  opacity,  or  at  some  distance  from  it,  or  be  chiefly 
confined  to  the  periphery  of  the  fundus.  Thi^e  changes  consist  principally 
in  a  thinning  and  discoloration  of  the  epithelial  lay^r,  the  pigment  cells  of 
which  are  collected  together  into  small  masses,  giving  rise  to  more  or  less 
considerable  groups  of  small  gray  dots  intermixed  with  little  black  spots, 
which  are  aggregations  of  pigment  cells.  The  latter  may,  ^lerhaps,  subse- 
quently invade  the  retina  (Liebreich).  In  other  cases,  the  inflammatory 
changes  affect  the  deeper  portions  of  the  choroid,  and  we  then  notice  large 
gray  patches  in  which  the  pigment  cells  of  the  epithelial  layer  and  stroma 
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of  the  choroid  are  ah&ent,  so  that  the  choroidal  veeaels  can  be  distinctly  seen  ; 
such  patches  being  generally  fringed  by  a  dark  zone  of  pigment. 

Syphilitic  retinitis  generally  occurs  together  with,  or  ahortlv  after,  the 
»pl>earanee  of  secondary  symptoms,  and  is  8ometimeg»  b&  has  already  been 
&tat€>d,  accompanied  by  inflammation  of  other  tunics  of  the  eye,  such  as 
choroiditis  or  irido-choroiditis.  It  may  also  be  due  to  hereditary  syphilis 
(Hutchinson).  [It  occurs  in  the  proportion  of  about  three  or  four  in  a 
tbou&ami  cases. — B.] 

The  course  of  the  disease  is  generally  slow,  lasting  many  weeks  or  even 
months,  and  relapses  are  very  apt  to  occur. 

Tbe  sight  often  diminishes  rapidly,  so  that  in  the  course  of  a  few  days  the 
patient  may  be  only  able  to  decipher  Ko.  16  or  20  of  Jager,and  may  become 
jrrPHtly  impaired,  more  especially  if  the  region  of  the  yellow  sp43t  is  much 
artected.  We  find,  also,  that  the  condition  of  the  sight  fluctuates  consider- 
ahjy  with  the  prestence  or  absence  of  the  little  punctiforra  opacities  in  the 
lacuhi  lutca.  [Central  acotomata  8t>raetimes  occur  in  both  eyes,  and  may 
rtf  considerable  size,  and  th<ere  is  usually  qualitative  light-perception 
t  ■    them.     This  scotoma  may  be  annular  in  shape.     The  color-sense  is 

normal,  except  in  the  Bcotoma;  but  if  retinal  or  nerve  atrophy  begin, 
ior-blindness  also  appears.  Subjective  photopsic  ma ni testations  are  some- 
^  cumplained  of — B.]  Another  interesting  phenomenon  is  the  frequency 
icropsia  in  syphilitic  retinitis.  [This  is  explained  by  the  fact  that  the 
aod  cones  are  separated  more  widely  from  each  other,  so  that  the  image 
of  an  object  meets  a  smaller  number  of  sensitive  elements  than  in  the  normal 
oondition.  Metamorphopsia  for  parallel  lines  is  explained  in  the  same  way. 
— B.  [The  field  of  vision  is  often  either  not  at  all,  or  only  slightly,  im- 
paired^  but  it  frequently  shows  peculiar  circumscribed  zonular  defects  in 
the  vicinity  of  the  yellow  spot,  to  which,  as  well  as  the  frequent  presence  of 
pbolopsies,  particular  attention  has  been  called  by  Mooren. 

The  prognoeis  of  the  disease  is  favorable,  more  especially  if  the  patient  is 
•eoD  at  a  very  early  |>eriod  of  the  attack.  Although  the  sight  may  be  con- 
mderably  impaired,  the  inflammatory  changes  in  the  retina  do  not,  as  a  rule, 
aflfect  the  nervous  elements,  but  chiefly  consist  of  a  serous  infiltration  of  the 
retina,  and  hypertrophy  and  sclerosis  of  the  connective  tissue,  But  if  the 
latter  is  greatly  hypertro[»hied,  it  will  press  upon  the  nerve  elements,  and 
may  thus  even  lead  to  tlieir  atrophy.  There  is  much  tendency  to  relapses, 
either  after  the  attack  has  entirely*  or  nearly  completely,  subsided,  or  as  the 
is  progressing  towards  recovery.  By  the  recurrence  of  such  relapses, 
ultimate  functional  condition  of  the  retina  may,  of  course,  be  greatly 
gered. 

In  treating  syphilitic  retinitis  we  must  place  our  chief  reliance  upon  mer- 
cury, for  the  greatest  benefit  h  generally  ex|>erienced  from  bringing  the 
patient  rapidly  under  its  influence.  This  may  be  done  either  by  itd  adniin- 
istration  internally,  or  by  inunction.  I  myself  prefer  the  latter  method, 
and  generally  prescribe  from  ^ss  to  3j  of  the  ointment  to  be  rubbed  into  the 
side  of  the  arms  and  thighs  three  times  daily,  and  this  mostly  causes  sali- 
tion  in  the  course  of  a  few  days.  If  the  patient  has  been  recently  salivated, 
combination  of  iodide  of  potassium  and  bicloride  of  mercury  should  be 
ven- 

£In  all  cases  of  retinitis  it  is  better  to  use  atropia  to  prevent  the  ciliary 
tiBcle  pulling  on  the  choroid  and  thus  indirectly  on  the  retina.  The  patient 
ould  wear  dark  glasses. — B.] 

As  hyperiemia  and  congestion  of  the  retina  are  generally  not  marked,  the 
plication  of  the  artificial  leech  is  not  always  indicatetl. 
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^^PMeramy ;  io  snme  ciises  there  is  only  a  moderate  degree  of  hypenemia 
^^Bserous  inliltration,  reuderiiig  the  disk  somewhat  indi^tiiiet,  and  its  out- 
^^B  irregular;  in  others,  the  disk  is  of  a  deep  red  tint,  and  its  margin  so 
^HMined,  that  it  can  only  be  distinguishetl  from  the  sorrounding  retina  by 
the  emergence  of  the  retinal  vessels.     The  veins  are  dark,  much  dilated,  and 
'ery  tortuous,  and  along  their  course,  more  especially  at  their  pointa  of 
I  vision,  are  seen   numerous  extravasations  of  blood.     The  arteries  may 
their  normal  appearance,  but  generally  become  attenuated,  and  some- 
changed  [nU%  white,  bloodlesB  hands.     The  extravasattons  of  blood 
much  in  number,  extent,  and  situation.     They  occur  very  frequently 
ID  the  inner  layer  of  the  retina^  and  are  then  characterized  by  their  peculiarly 
irregular  and  striated  appearance,  and  also  by  the  fact  that  they  cover  the 
blooii vessels  more  or  less  completely,  or  that  the  continuity  of  the  latter  is 

f^iterrupted,  the  gap  being  occupied  by  tlie  hemorrhage.  The  blood  fre- 
quently makes  its  way  from  the  optic  nerve  layer  through  the  retina,  the 
elements  of  which  it  pushes  aside,  to  the  outer  layers,  or  even  to  the  choroid, 
80  that  the  hemorrhages  may  be  situated  in  the  more  external  portions  of 
the  retina,  or  between  this  and  the  choroid.  In  sui*h  caseSp  the  effusions  will 
be  more  sharply  defined,  uniform,  and  circular,  and  be  distinctly  situateti 
beneath  the  retinal  vessels,     Effiisions  of  blood  into  the  retina  always  show 

I  more  tendency  to  extend  outwards  towards  the  choroid,  than  inwards  towards 
fthe  vitreous  humor,  where  the  internal  membrana  limitans  oflera  a  stronger 
barrier  to  them.  They  may,  however,  break  into  the  vitreous,  and  produce 
dense  opacities.  Sometimes,  however,  they  extend  along  the  inner  surface 
of  the  retina,  and  then  give  rise  to  large,  uniform,  smooth-looking  red 
•patches,  which  completely  cover  and  hide  the  vessels.  The  hemorrhagic 
[elusions  occur  in  different  portions  of  the  retina,  and  may  be  chiefly  con- 
l&ied  to  the  vicinity  oi'  the  optic  disk  or  yellow  spot,  or  to  the  periphery  of 
the  fundus.  Extravasations  may  also  occur  on  the  disk. 
[Retinitis  hemorrhagica  mu^t  not  be  regarded  as  a  distinct  form  of  inflam- 
tnation.  All  varieties  of  retinitis  may  he  accompanied  l>y  hemorrhages,  and^ 
with  the  exception  of  the  syphilitic,  tliey  generally  are,— B.] 

The  effusions  of  blood  retain  their  color  for  a  very  long  time,  more  especially 
in  old  people,  and  then,  breaking  up.  they  either  slowly  undergo  absorption, 
or  become  changed  into  a  dark,  crumbling  mam  (Liebreich),  In  the  former 
case,  they  gradually  assume  ft  lighter,  grayish  tint,  which,  commencing  at 
the  edge  of  the  extravasation,  slowly  extends  t*)  the  whole,  the  blood  being 
gradually  absorbed.  Sometimes  these  extravasations  undergo  tatty  or  pig- 
mentary degeneration,  in  the  latter  case  giving  rise  to  !nore  or  less  consider- 
able black  patches.  The  latter  occurs  sooner  in  blood  effused  into  the 
vitreous,  than  when  it  is  situated  in  the  retina  (Liebreich ).  The  disease 
^  shows  a  great  tendency  to  rela(>ses,  and  in  this  is  to  be  found  one  of  its  chief 
^^"dftngers,  for  if  they  occur  frequently,  or  to  a  considerable  extent,  the  function 
of  the  retina  may  be  greatly  impaired,  and  even  atrophy  of  the  optic  nerve 
and  retina  ensue.  The  prognosis  should  therefore  always  be  guarded, 
especially  if  the  extravasations  are  numerous,  and  situated  in  the  yellow 
spot.  The  sight  is  in  some  cases  not  very  markedly  atieeted,  or  not  in  a 
degree  corresponding  to  the  striking  o]jhthalmoseo[>ic  appearances  pre.^ented 
by  the  numerous  and  extensive  hemorrhages.  This  depends  entirely  upon 
which  part  of  the  retina  is  the  seat  of  the  effusions.  If  the  latter  have 
occurred  at  the  periphery,  the  sight  may  be  quite  unaffected ;  if  in  the 
yellow  spot,  it  will  be  greatly  impaired.  Sometimes  the  attack  is  extremely 
sudden,  a  patient  finding  that  in  the  course  of  a  few  moments,  or  on  awakening 
in  the  morning,  he  has  become  absolutely  blind.     The  patients  at  the  same 
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time  often  experience  a  feeling  of  dizziness  and  faintness.  The  field  of  iHston 
is  Dot  unfrequently  somewhat  contracted,  and  shows  more  or  le^  exten^ire 
interruptions  or  gaps,  or  there  may  appear  in  it  gray  shadows  or  black  ^mts^ 
which  are  in  all  probaljility  due,  as  was  pointed  out  by  Heymana,  to  eDtoptic 
shadows  thrown  by  the  blood  extravasations  upon  the  sensitive  elomenlB  of 
the  retina. 

Occasionally  we  find  that  in  the  course  of  retinitis  apoplectica  symptoms 
of  glaucoma  supervene,  the  disease  then  constituting  that  very  formidable 
affection  which  has  been  termed  ''  hemorrhagic  glaucoma/'  a  de«cnptioii  of 
w^hich  has  been  given  in  the  chapter  on  "Glaucoma." 

lietiuitis  apoplectica  often  occurs  together  with  disturhanoes  of  Uie  genieral 
circulation,  which  may  be  due  to  affections  of  the  uterus,  liver,  or  the  heart; 
thus  it  is  not  unfrequently  seen  together  with  suppressjon  of  the  metises, 
hypertrophy  and  dilatation  of  the  left  ventricle,  affections  of  the  aortic  valves 
[extensive  arterial  gclerosis,  and  aneurisms  of  the  great  vessels.  In  by  fiu* 
the  large  majority  of  cases  hemorrhagic  retinitis  occurs  in  one  eye  alone, 
when  cardiac  or  vascular  lesions  exist.  Cardiac  hypertrophy  would  cause 
the  same  trouble  in  both  eyes.  Atheroma  of  the  vessels  of  one  eye  is  hardly 
a  supposable  lesion.  Hence  we  must  look  to  an  embolic  origin.  Multiple 
emboli  of  the  smaller  branches  of  the  central  retinal  artery  prwluce  the  same 
appearances ;  but  autopsies  of  such  crises  have  not  yet  been  made. — B.]  Also^ 
it  there  exists  any  impediment  to  the  venous  efflux  from  the  eye,  either  fipom 
tumors,  etc.,  pressing  upon  the  optic  nerve  within  the  orbit,  or  situated  within 
the  cranium.  In  such  cases,  however,  the  blood  extravasations  are  generally 
soon  followed  by  tjedema  and  inflammation  of  the  optic  nerve.  Another  fre- 
quent cause  is  fattj'  or  atheromatous  degeneration  of  the  coats  of  the  blood- 
vessels, and  it  is  consequently  often  met  with  in  old  persons,  and  in  such 
cases  it  may  be  of  prognostic  importance,  as  it  leads  us  to  suspect  that  ihs 
vessels  of  the  brain  may  also  be  degenerated,  and  that  imminent  danger  roaf 
consequently  be  apprehended.  The  treatment  must  chiefly  cont$ist  in  at* 
tempting  to  remove  the  cause,  and  preventing,  if  possible,  a  recurrence  of 
the  disease.  Diuretics  and  saline  aperients,  more  especially  mineral  waten, 
are  often  of  much  benefit,     Locallv,  the  artificial  leech  should  be  employed. 

[Attention  has  of  late  been  calleii  to  the  subject  of  primary  recurrent 
retinal  hemorrhages  in  voung  men.  In  these  cases  vision  appears  to  suffer 
only  in  proportion  to  the  opacity  of  the  vitreous,  more  or  less  filled  with 
blood.  The  hemorrhages  are  usually  confined  to  the  extreme  peripherv  of 
the  retina,  are  almost  always  large,  and  of  round  or  irregular  form,  ^le 
ultimate  result  of  these  repeated  extravasations  is  the  formation  of  large, 
whitish  patches  of  degeneration  at  the  periphery  of  the  retina,  with  some 
degeneration  of  the  chorio-ciipillaris,  and  occaiftionally  small,  round  area* 
of  detiichment  of  the  retina.  Eale^s  attributes  the  combination  of  circum- 
stances to  a  neurosis  affecting  both  the  circulatory  and  digestive  systems, 
leading  on  the  one  hand  to  partial  inhibition  of  the  muscular  nioveraento  of 
the  bowels,  and  to  a  vaso-motor  contraction  of  the  vessels  of  the  alimentary 
canal ;  and,  on  the  other  hand,  to  a  com|>en8atory  dilatJition  of  the  sysJtemic 
capillaries,  especially  those  of  the  head,  causing  over-distcution  of  the  veuuus 
sybtem  and  capillaries  of  the  retina  with  liability  to  rupture  on  the  ticcurn^noe 
of  any  intensifying  cause,  like  coughing,  laughing,  or  over-exercise.  (See 
**  Ophthalmic  Keview,^^  January,  1882.)— B.] 
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^^^^P  7.— RETINITIS  PIGMENTOSA  (Phite  TIL,  Fig.  &), 

H  [H^^tinitis  pigmentosn^  or  pigmentary  degeneration  of  tbe  retina,  consists  In 
H  a  chronic  interstitial  connective- tissue  proliferation  of  all  the  layers  of  the 
H  rutiua,  with  atrophy  of  the  nerve  elements  and  the  development  of  pigment 
H   from  a  proliferation  of  the  pigment  epithelium. — B.] 

^L     This   disease   is   principally  characterized,  m  its  name  suggeata,  by  the 

^tflwence  of  pigment  in  the  retina,  which  gives  rise  to  a  most  peculiar  and 

^^ nmnistakable  appearance,  more  especially  when  the  pigment  is  deposited  in 

considerable  quantity.     In  the  latter  case,  we  notice  that  the  greater  portion 

of  the  retina  h  covered  by  large  black  masses,  which  are  arranged  chiefly 

along  the  course  of,  and  in  close  proximity  to,  the  retinal  vessels. 

■  On  close  examination,  we  find  that  these  black  masses  of  pigment  consist 
*  of  circular  or  irregularly  shaped  spots,  often  with  long  narrow  prolongations, 
which  are  likened  to  bone  corpuscles;  and  of  narrow  black  lines  ruiming 
along  the  ^ide  of  a  vessel  or  completely  covering  it.  On  account  of  the  de- 
poaits  of  pigment  along  the  coats  of  the  vessels,  the  latter  often  appear,  for 
tk  certain  portion  of  their  course,  changed  into  fine  black  lines.  At  the 
division  of  the  vessels,  the  pigment  deposits  assume  a  peculiarly  character- 
istic stellate  appearance.  The  pigment  is  sometimes  deposited  along  the 
course  of  vessels  which  are  still  pervious  and  carry  blood.  For  an  illustra- 
tion  of  the  ophthalmoscopic  apfjearaoces  of  retinitis  pigmentosa,  vide  Plate 
in..  Fig.  5, 

These  deposits  of  pigment  always  exist  in  the  greatest  number  at  the 
periphery  of  the  fundus,  where  they  first  make  their  appearance,  and  whence 
they  gradually  extend  towards  the  pcjsterior  pole  of  the  eye,  so  that  they 
form  a  more  or  less  broad  girdle,  which  encircles  the  central  portion  of  the 

I  retina;  but  at  a  later  period,  the  region  of  the  yellow  spot  also  becomes 
invaded  by  the  disease.  The  pigment  appears  to  be,  as  a  rule,  first  developed 
at  the  inner  <  nasal)  side  of  tlie  retina;  indeed,  it  always  remains  more 
extensive  on  this  than  on  the  temporal  .side.  The  retinal  vejssels  undergo  in 
this  disease  certain  constant  and  marked  changes,  which  evidently  greatly 
influence  the  condition  of  hemeralopia  and  the  contraction  of  the  field  of 
vision.  These  changes  consist  in  a  hyaline  thickening  of  the  coats  of  the 
retinal  vessels,  and  a  consequent  diminution  in  their  calibre;  they,  however, 
retain  their  transparency,  and  simply  appear  diminished  in  size,  aud  this 
condition  is  conseoiicntly  frequently  described  as  being  due  to  atrophy  of 
the  optic  nerve.  The  smaller  branches  are  often  completely  obliterated. 
Schweigger^  has  more  especially  pointed  out  this  fact,  and  considers  that  the 
peculiar  t^^rpor  of  the  retina,  which  is  noticed  when  the  illumination  is  mod- 
erate, is  due  to  the  fact,  that  on  account  of  thi'  diminution  in  the  calibre  of 
the  arteries  an  insufticieut  ainouutof  blond  i^  supplieil  to  the  retina.  At  a 
later  stage  of  the  disease,  atrophy  of  the  optic  nerve  and  of  the  retina  almost 
always  occurs.  Uhanges  in  the  choroid  are  also  not  unfrequently  met  with* 
These  may  be  chiefly  confined  to  a  thinning  and  atrophy  of  the  epithelium 
«t  c«rtiuu  points,  so  that  the  choroidal  vessels  l>ecome  apparent,  and  are  seen 

I  traversing  these  lighter  patches,  which  are  often  fringed  by  a  dark  zone  of 
pigment;  or  the  stroma  of  the  choroid  may  become  aftected,  and,  if  it  be 
much  thinned,  the  white  sclerotic  may  be  seen  glistening  through  it.  In 
TOch  cases,  the  ftindus  aflbrds  a  very  marked  and  striking  appearance,  being 
marblefl  with  more  or  lesB  extensive,  reddish-gray,  or  grayish-white  glistening 

^B  1  '*  Verleeangen  Ober  den  Gelrauch  des  Augen^ptegcla,^'  p,  117, 
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patches,  in  the  expanse  and  at   the  edge  of  which  are  iigL:!«>ii 
pigment.     It  is  now  no  longer  a  case  of  simple  retinitis  pigmentosa,  but 
choroido-retinitis. 

At  a  later  stage  of  retinitis  pigmeak«a,  we  often  find  that  an  opacltj 
makes  its  appearance  at  the  posterior  pole  of  the  lens,  which  remaini*  eithej 
fitatiouary  or  h  but  very  slowly  j^rogressive.  The  retinitin  iiliu<i*'t  alwayi 
aflbcU  both  eyes.  In  rare  instances,  the  vitreous  humor  &ho  becomt^  &St 
and  amall  gray,  circumecribed  flakes  are  seen  floating  about  in  it.  £xtei 
the  eyes  present  nothing  abnormal,  excepting  that  the  pupil  is  gen< 
smallt  and  the  anterior  chamber  somewhat  shallow%  [In  a  few  insi 
defects  of  development,  especially  microphthalmos  and  coloboma  of  the  iria 
or  choroid,  have  complicated  the  disease  in  tne  retina,  though  the  latter  may 
have  been  acquired.  In  congenital  retinitis  pigmentosa^  the  eyes  are  apt  to 
be  small,  and  nystagmus  is  almost  always  present. — B.} 

Great  diversity  of  opinion  still  prevails  as  to  the  formation  of  the  pigment, 
and  whether  it  is  primarily  developed  in  the  retina,  or  whether  it  make^  its 
way  into  the  latter  from  the  choroid.  Until  several  eyes,  in  which  the 
typical  form  of  retinitis  pigmentosa  has  been  diagnosed  during  life  witli  th« 
opnthalmoscope,  have  been  aubmitted  to  careful  microscopical  exaioiuatioo^ 
this  cannot  be  decisively  settled.  At  present,  it  appcArs  certain  that  the 
disease  may  arise  in  both  ways.  Thus  Bonders  found  that  the  pigment  may 
be  developed  in  the  retina  itself,  probably  in  consequence  of  a  chroaie 
inflammation  of  this  uiembrane.  That  such  may  actuallv  be  the  cftie, 
without  any  participation  of  the  choroid,  is  also  provecl  by  a  ciise  of 
Schweigger'e,^  in  which  he  found,  on  microscopical  examination,  that  tli 
deposit  of  pigment  on  the  retinal  vtissels  may  occur  quite  independently  i 
any  changes  in  the  choroid,  for  in  this  case  the  choroidal  epiUieJiuni  wa*j 
perfectly  normal,  even  in  spots  where  the  retina  was  pigmented.  The  pij 
mentation  was  confined  to  the  retinal  vessels,  the  coals  of  which  wero" 
thickened  and  the  smaller  branches  obliterated,  these  changes  ei&tciidiiig 
beyond  the  pigmentation.  In  those  cases  in  which  irregular  roui  '  '  l*«9M 
of  pigment  are  strewn  about  the  retina,  8chweigger  thinks  that  .a^e 

is  always  due  to  choroiditis,  and  that  the  deposits  of  pigment  paiLly  bt^ome 
developed  in  the  firm  exudations  which  have  forced  their  way  into  the  retina 
from  the  choroid,  or  are  doe  to  the  fact  that  the  proliferating  pigmentary 
epithelial  cells  of  the  choroid  are  floated  into,  or  grow  into  the  retina,  Junge 
thinks  that  a  deposit  of  pigment  along  the  retinal  vessels  can  only  take  plac« 
in  the  retina  when  the  external  layers  are  more  or  less  destroyed,  so  that  the 
iiigment  can  make  its  way  from  the  choroid  into  the  retina.  Dr.  Landolt' 
believes  that  the  disease  is  due  to  a  very  chronic  perivasculitis  of  the  retioal^ 
vess»>lis. 

There  is,  moreover,  another  way  in  which  an  infiltration  of  pigment  froittj 
the  choroid  into  the  retina  may  occur,  for  an  accurate  knowledge  of  which  I 
we  are  chiefly  indebted  to  the  valuable  researches  of  H.  Miiller  ami  Pope.' 
It  appears  that  a  proliferation  of  the  granular  cells  of  the  retina,  similar  la 
that  in  nephritic  retinitis,  may  take  place  independently,  accompamwi  bv 
hypertrophy  of  the  radiating  connective-tissue  fibres  in  the  extemnl  ernnular 
layers,  which  become  bent  in  an  arcade-like  nmnner.     The  baci'  r  ofi 

the  retina  becomes  destroyed,  and  the  hypertrophied  granular  la  ^  j  Jes 

above  the  external  layer  of  the  retina;  between  thoee  protrusions  tin  i 
corresponding  depressions,  into  which  the  pigment  cells  of   the  lj  i 


>  ^'Vofltaungen,'' p.  118,  »  "A.  £  O.,*^  xviU    J, 
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Kver  of  the  choroid  bee<>vne  pushed  and  heaped  up  into  little  black  masses, 
i^fiieb  lend  a  peculiarly  marbled  apjM?arance  to  the  retina.     It  h  doubtful, 
However,  as  Sehwoigger  pointj§  out,  whether  this  morbid  process  yields  the 
||)6CuUar  ophthalnioaeopic  appearance.^  characteristic  of  retinitis  pigmentosa. 
Leber  has  <|uite  recently  had  the  opportunity  of  microscopically  examining 
the  eyes  of  a  person  atfected  with  retinitispigmentosat  which  he  had  diagnosed 
durinff  life  with  the  ophthalmoecope-*     He  found  the  following  changes :    1, 
Atrophy  of  the  nervuus  elements  of  the  retina,  which  was  more  complete  in 
the  external  layers  than  in  the  nerve-fibre  layer,  and  increased  gradually 
-from  the  centre  to  the  periphery.     2.  Hyperplasia  of  the  connective- tissue 
framework  of  the  retina,  together  with  a  neoplastic  lamina  of  connective 
tissue  on  the  inner  surface  of  the  nerve-fibre  layer.     3.  Thickening   and 
ftcleroeid  of  the  coats  of  the  bloodvessels,     4  Reticulated  pigmentation   iu 
all  the  layers,  which  follows  especially  the  course  of  the  bloodvessels.     5. 
Extensive  changes  in   the  pigment  of  the  choroidal  epithelium,     6.  Very 
iBumcrous  excrescences  (m  the  elastic  lamina.     7.  Small,  circumscribed  exu- 
dations (which  had  undergone  fatty  degeuenition )  between  the  retina  and 
choroid.     He  points  out^  the  probability  that  the  very  great  development  of 
the  excrescences  (driisen)  of  the  elastic  lamina  (which  has  been  observed  in 
all  cai*es  of  retinitis  pigmentosa  accompanied    by  changes  in  the  pigment 
fcoitheliura)   plays  a  more  important  part  in  this  disease  than   has   been 
hiUterto  supposed.     It  may  Ije  assumed  that  their  growth  causes  changes  in 
the  epithelial  layer  of  the  choroid,  proliferation  of  its  cells,  and  the  disap- 
p<iarauoe  or  new^  formation  of  pigment.     Moreover,  the  destruction  of  the 
naciilar  layer  of  the  retina,  and  perhaps  even  of  a  part  of  the  external 
granular  layer,  might  be  produecil  by  the  same  cause. 

The  earliest  and  most  striking  symptom  of  which  the  patients  complain^  is 
that  of  hemeralopia,  or  night-bjiiidnei*s  [which  may  last  for  years  before  the 
limitjitiou  of  the  visual  field  becomes  marked. — B.].     During  the  day,  or  in 
a  bright  illumination,  they  may  be  able  to  see  perfectly  well,  but  as  soon  as 
it  becomes  dark,  or  they  are  taken  into  a  dimly  lighted  room,  their  sight 
becomes  greatly  impaired.     I  need  hardly  point  out  that  this  peculiar  im- 
pairment of  vision  is  quite  independent  of  the  fact  whether  it  be  night  or 
cifty,  and  is  simply  due  to  the  retina  being  in  a  condition  of  torpor,  which 
demands  a  very  bright  illumination  in  order  to  enable  it  to  distinguish 
IL  objects  which  a  healthy  eye  could  see  with  ease  even  by  a  m<xlerate  amount 
^m  of  illumination.     This  torpor  of  the  retina  is  in  all  probability  not  due  to 
^B  the  pigmentation  of  the  retina,  but,  as  Schwelgger  insist*t,  to  the  obliteration 
^B  of  the  retinal  vessels  or  to  the  diminution  of  their  C4ilibre  through  a  hyaline 
^^  thickening  of  their  coats,  so  that  the  retina  receives  only  a  diminished  and 
insufficient  supply  of  blood.    The  truth  of  tbiB  opinion  is  proved  by  the  fact 

kthat  Schweigger  has  noticed  the  presence  of  hemeralopia  and  contraction  of 
the  field  of  vision  in  children  before  the  appearance  of  any  pigment  iu  the 
retina  ;  but  in  all  these  cases  there  was  a  marked  contraction  of  the  retinal 
arteries,  whilst  the  older  brothers  and  sisters  had  retinitis  pigmentosa.  He 
also  observed  this,  in  some  rare  instances,  in  older  persons  (between  the  ages 
of  forty  and  fifty),  who  suffered  from  all  the  symptoms  of  retinitis  f)igmen- 
tofla»  <•-.  <;.,  hemeralopia  from  torjwr  of  the  retina,  great  contraction  of  the 
visual  field,  without  any  trace  of  pigmentation  of  the  retina  or  any  other 
syniptoin  except  contraction  of  the  arteries  and  paleness  of  the  disk.    In 

*  •*  A.  f.  0.,"  XT.  8,  1   [Qraefe  u.  Sii«niifloh»  •'HftJid.  der  Augenlieilk.,'*  v.  p,  688 
^1     «  MA,  r.  C."  XV.  8,  p.  21. 
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similar  cases^  Von  Graefe  has  subsequently  found  a  deposit  of  pigment 
retina. 

Although  central  vision  may  be  excellent,  enabling  the  patient  to 
the  finest  type,  the  field  of  vision  is  often  so  very  greatly  contracted  that 
but  a  few  inches'  area  is  left,  thus  rendering  the  patient  almcet  blind 
eccentric  objeeLs,  and  giving  him  an  awkward  and  restless  appearance 
bis  eflbrts  to  keep  from  stumbling  and  falling.  Such  patients  therefore 
perience  great  difficulty  in  crossing  a  street  or  in  passing  along  a  crowded 
thoroughfare,  as,  although  they  may  see  well  straight  before  tbeni,  they 
cannot  distinguish  that  which  lies  in  the  lateral  parte  of  the  field.  [In  rare 
caaeSf  in  place  of  the  concentric  limitation,  there  is  an  annular  defect  in  the 
visual  <iehL  In  very  rare  cases  we  meet  with  a  central  scotoma  without  any 
other  limitation  of  the  field.  The  limitation  of  the  field  in  all  cases  ia  due  to 
destruction  of  the  layer  of  rods  and  cones,  as  proved  by  Leber  and  Landolt. 
The  condition  of  the  color-sense  varie-s  very  much. — B.]  Even  in  very  high 
degrees  of  typical  retinitis  pigmentosa,  Leber  has  found  the  appreciation  of 
color  normal  in  the  central  portion  of  the  retina.  But  in  the  mixed  forma, 
in  which  central  vision  is  greatly  impaired  at  an  early  stage  of  the  diaeaae, 
the  color-blindness  was  often  very  marked. 

As  long  as  the  region  of  the  yellow  spot  is  not  attacked  the  sight  may 
remain  good  ;  but  between  the  ages  of  thirty-five  and  fifty  the  disease  almoel 
invariably  leads  to  complete  blindness,  the  retina  and  optic  nerve  becommg 
atrophied.  The  disease,  as  already  stated,  generally  attacks  both  eyea 
Pedraglia  mentions  a  case  in  which  it  affected  only  one  eye,  and  I  have  also 
met  with  one  among  my  patients  at  Moorfields.  The  affection  is  frequently 
congenital  and  also  here<Jitary,  [The  congenital  form  is  peculiar  in  that  the 
pigment  is  not  present  at  birth,  but  appears  during  the  first  year.  This 
disease  may  cause  congenital  blindness  from  atrophy  of  the  retina  or  of  the 
optic  nerve.  In  rare  cases  hemcralopia  may  be  a  congenital  symptom,  without 
limitation  of  the  field.  Acquired  retinitis  pigmentosa  isoilen  also  bereditary- 
— B.]  Although  it  may  he  preiient  at  birth,  it  always  slowly  and  gradually 
increases  in  extent  with  advancing  years.  Schweigger  has  noticed  that  pig- 
mentation of  the  retina  is  not  only  preceded  by  contraction  of  the  arteries, 
but  also  by  small  light-colored  dot*  or  faint  stripes  in  the  choroid,  which 
are  closely  strewn  about  the  periphery  of  the  fundus ;  they  may  be  isolated, 
or  coalesce  and  form  larger  spots. 

The  description  which  I  have  given  here  is  that  of  typical  retinitis  pig- 
mentosa.  But  we  occasionally  meet  with  cases  which  show  marked  anoma- 
lies in  their  course:  e.  <7.,  the  impairment  of  the  sight  may  be  typical,  but  the 
ophthalmoscopic  appearance  anomalous,  and  vice  versd;  or  again*  bi^th  the 
impairment  of  vision  and  the  ophthalmoscopic  appearances  may  be  anoma- 
lous, this  being  especially  observed  in  certain  cases  of  congenital  amblyopia 
and  amaurosis.  (  For  further  information,  see  a  paper  by  Leber  on  **  Anoma- 
lous Forms  of  Retinitis  Pigmentosa,'*  **  Arcii.  f.  Ophth,,"  xvii.  1,  p.  314.  i 
In  regard  to  the  spots  occasionally  observed  in  the  choroid,  similar  appoir^ 
ances,  according  to  Leber,  are  observed  directly  after  birth  and  during  tlie 
earliest  years  of  infancy  in  cases  of  congenital  amaur«jsis  or  amblvopta,  b 
which  symptoms  of  retinitis  pigmentosa  aft^erwards  supervene,  tie  thinb 
that  these  pale,  punctifnrm  spots  are  probably  due  to  the  excrescences  of  the 
elastic  lamina.    (See  "Arch.  f.  Ophtfi.,"  xv,  3,  p.  23.) 

[Etiology, — ^In  the  great  majority  of  cases  the  cause  b  unknown »  but  in  i 
small  proportion  of  cases,  syphilis  seems  to  be  the  cause, — B.}  The  disease 
may  first  show  itself  about  the  age  of  eight  or  ten,  or  even  later  in  life,  st 
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or  fortj.  It  frequently  occurs  in  several  members  of  the  same  family, 
id  is  then  often  hereditary.  Such  cases  are  mentioned  amongst  others  by 
kurence,  Mooreu,  and  Hutch ingon.  Laurence^  met  with  it  in  four  members 
the  same  family  (of  eight) ;  in  this  case  it  was  not  hereditary.  Mooren 
has  also  seen  it  in  four  persons  of  the  same  family,  Liebreieh  has  pointed 
out  the  important  fact  that  it  occurs  very  frequently  in  marriages  of  cou- 
sanguinity,  and  often  together  with  deaf-mutism.  Other  malformations, 
such  as  supernumerary  fingers  and  toes,  are  also  sometime  seen,  together 
rith  i*etinitis  pigmentosa.  [According  to  Leber  it  also  occurs  with  con- 
mital  or  acquired  defects  in  the  nervous  system,  as  idiocy  and  melancholia. 
>irect  heredity  is  not  a  commoD  cause,  as  Leber  found  it  only  once  in  sixty- 
IX  cades  of  the  disease.  About  three-fourths  of  all  the  cases  occur  in  men. 
►me  authors,  as  Perrin  and  Mauthner,  are  inclined  to  consider  long  residence 
in  hot  climates  a  cause.  Liebreich  asserts  that  the  disease  occurs  very  fre- 
quently among  the  Jews,  and  attribates  it  to  the  great  frequency  of  consan- 
guineoug  marriage  among  them» — B,] 

The  prognoais  is  of  courae  very  unfavorable,  as  these  cases  always  end 
tooner  or  later  in  total  blindness.  With  regard  to  treatment,  I  can  only 
jcoramend  care  of  the  eyes,  more  especially  against  bright  glare  and  over- 
work, and  attention  to  the  general  health.  Occasionally  some  temporary 
improvement  of  the  central  vision  has  taken  place  after  the  ajjplication  of 
the  artificial  leech,  and  the  administration  of  the  bichloride  of  mercury, 
iodide  of  potassium  [iron  and  strychnia],  etc.;  but  it  has  been  noticed  that 
this  improvement  has  been  followe*!  by  a  marked  and  rapid  deterioration  of 
the  field  of  vision  (Mooren).  [Graefe  und  Saemiseh,  **  Handb.  der  Angeii- 
heil,"  V.  S.  658,  659.] 
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The  form  of  lesion  in  the  retina  is  not  always  the  same.     In  many  cases 

hemorrhages  only  are  present;  in  othere,  in  addition  to  the  hemorrhages, 

here  appear  white  masses  of  exudation;  in  others^  diffuse  hemorrhagic  reti- 

litia  with  exudations  strongly  resembling  the  picture  of  nephritic  retinitis. 

The  white  spots  of  exudation  are  never  very  large,  and  do  not  coalesce.   The 

retinitis  is  sometimes  followed  by  atrophy  of  the  optic  nerve.     Opacities  of 

the  vitreous  are  very  common,  and  are  probably  of  hemorrhagic  origin. 

Iritis  and  hemorrhagic  glaucoma  are  rare  complications. 

ILiesions  of  the  retina  are  by  no  means  invariable  symptoms  in  diabetes. 
The  prognosis  is  doubtful  or  unfavorable.  The  treatment  is  solely  that  of 
the  constitutional  disetLse. 

In  oxaluria,  certain  changes  have  been  reported  as  occurring  In  the  retina, 
^^which  are  probably  the  remains  of  hemorrhages  (*' Graefe  u.  Saemisoh, 
^■Handb.  der  Augenheilk."  v.  pp.  593-598).  In  diseases  of  the  Hver  accom- 
^^panied  by  jaundice,  hemorrhages  are  said  to  occur  in  the  retina*  with  degen- 
^Beration  of  the  granule  layera  into  opalescent  bodies,  but  without  any  marked 
^^disturbance  of  vision  during  life.— B.] 

1  "Ophthalmic  Review,"  ii.  p.  82. 
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9— DETACHMENT  OF  THE  RETINA  (Plate  V.,  Fig.  10), 

If  the  detachment  of  the  retiua  from  the  choroid  is  very  extensive  »ntj 
reaches  fiir  into  the  vitreoua  humor,  the  symptoms  preeented  by  it  arc  »o 
marked  and  characteristic  that  it  may  sometimes  be  recognized  with  the 
naked  eye,  but  certainly  with  the  greatest  ease  by  the  aid  of  the  ophthalnw)- 
scope.    Go  examining  in  the  direct  method  an  eye  aflected  with  an  extensive 
detachment  of  the  h>wer  half  of  the  retina^  we  at  once  notice  that^  when  the 
eye  is  moved  in  different  directions,  we  see  the  usual  bright-red  reflex  from 
the  upper  part  of  the  fundus,  but  that  in  the  hiwer  half  thia  is  not  the 
Here,  on  the  other  hand,  the  re^ex  has  a  bluish-gray  or  greenish  lint, 
on  closer  inspection  we  observe  a  bluish-gray,  floating,  wave-like  opacity, 
which  is  thrown  into  marked  undulating  folds  with  every  movement  of  the 
eye,  and  which  is  traversed  by  dark,  crooked,  and  distorted  vessels.    On 
account  of  the  bulging  forward  of  the  detacheil  retina  into  the  vitreous,  these 
details  can  be  readily  seen  with  the  direct  examination  at  some  little  distauce 
from  the  eye.  The  detached  retina  also  reflects  the  light  very  strongly,  which 
is  chiefly  tlue  to  the  ditiereuce  between  the  color  and  refracting  power  of  the 
fluid   situated   between  the    retina  and  choroid  and  those  of  the  vitreous 
humor.   The  minute  details  may  be  examined  either  in  the  upright  or  reverse 
image,  and  the  extent  of  the  detachment,  as  weU  as  the  course  and  displace- 
ment of  the  vessels,  should  be  carefully  studied.     It  will  be  noticed  that  the 
vessels  are  darker  than  on  the  normal  retina,  and  that  they  are  very  crooked 
anil  tortuous,  riding,  so  to  speak,  on  the  folds  of  the  retina,  between  whicbJ 
they  may  even  be  completely  hidden  for  a  part  of  their  course.     They,  as 


I 
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well  as  the  undulating  gray  folds  of  retina,  quiver  and  tremble  with  every 
movement  of  the  eye.  On  tracing  out  the  limits  of  the  detached  portion, 
w^e  generally  find  that,  even  beyond  it^  marked  commencement,  there  is  a 
faint  grayish  opacity  or  thickened  appearance  of  the  retina,  and  that  the 
vessels  are  somewhat  *iarker,  and  show  a  slight  tendency  to  be  curved.  This 
opacity  of  the  retina  is  due  to  serous  infiltration.  If  the  detached  fold  of 
retina  is  large  and  promioeot,  it  throws  a  distinct  dark  line  of  shadow  upoa 
the  neighlKjring  fundus. 

Whilst  little  or  no  difficulty  can  be  experienced  in  recognizing  a  conside 
able  detachment  of  the  retina^  the  same  cannot  always  be  said  of  the  slight 
degrees,  the  diagnosis  of  which  often  demands  considerable  dexterity  ani 
experience  on  the  part  of  the  ol)server.  This  is  more  especially  the  case 
the  subretinal  fluid  it^  transparent,  and  the  vitreous  humor  is  eomewhftt 
clouded.  [The  condition  of  the  vitreous  is  of  great  importance  in  these 
caaea.  Anything  which  lessens  the  intra*ocular  tension  would  render  a 
detachment  more  easy.  This  w^ould  naturally  occur  after  a  diminution  of 
the  volume  of  the  vitreous  in  consei^uence  of  connective-tissue  degeneration 
and  shrinking. — B.]  Sometimes,  it  is  only  by  tracing  out  most  carefully 
and  with  the  greatest  exactitude,  the  course  of  each  individual  retinal  ve^iel 
from  the  optic  disk  towards  the  periphery  of  the  fundus,  that  we  are  enabled 
to  detect  a  very  slight  degree  of  detachment.  In  such  a  case,  we  notice  that 
as  the  vcj^sels  reach  the  detached  portion  (which  is  generally  somewhat 
opaque  and  thickened,  or  thrown  into  a  slight  fold),  they  assume  a  darker 
tint,  and  instead  of  preserving  a  straight  course,  they  become  tortuous  and 
bent,  tbrraing  a  more  or  less  marked  deflection. 

On  close  examination,  we  also  notice  that  the  vessels  lie  on  a  differeDt 
level  to  thoae  which  retaio  their  normal  position,  being  closer  to  the  observer, 
who  has  consequently  slightly  to  alter  his  accommodation  in  order  to  obtain 
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istiQct  an  image  of  them.  Indeed,  the  appreciation  of  this  difference  in 
plane  of  the  vessels  is  one  of  the  muet  delicate  aids  in  thfi  diagnosis  of 
commencing  detachment  of  the  retiua.  We  can,  moreover,  detect  a  well- 
marked  parallax  ;  for  if  we  make  a  lateral  movement  with  the  object  lens^ 
the  portion  of  the  vessel  which  is  elevated  by  the  detached  retina,  will  be 
seen  to  make  a  greater  movement  than  that  part  which  lies  in  the  normal 
retina.  The  detached  portion  uf  retioa  also  reflects  the  light  more  strongly, 
which  is  especially  appreciable  in  the  direct  examination* 

On  tracing  the  course  of  the  vessels  further,  we  often  find  that  as  we 
approach  the  periphery  of  the  fundus,  the  detachment  becomes  more  con- 
spicuous and  exteus^ive,  the  retina  being,  perha|>s,  thrown  into  distinct  whitish- 
gray  folds  near  the  equator  of  the  eye.  In  the  fxirti^m  of  retina  which  is 
still  in  situ  and  in  close  proxinuty  to  the  detachment,  we  may  sometimes 
notice  small,  reddish-white  exudations,  and  also,  as  was  especially  pointed 
out  by  Von  Graefe,*  small  red,  isolated  patches,  which  are  made  up  of 
minutely  coiled  bloodvessels.  Small  partial  detachments  of  the  retina  ar« 
often  difficult  to  recognize,  as  they  may  simply  appear  in  the  form  of  little, 
faint,  gray  streaks.  The  details  are  best  appreciated  with  the  binocular 
ophthalmoscope.  The  color  of  the  detachment  depends  chiefly  upon  that  of 
toe  fluid  which  lies  beneath  it ;  at  firsit,  the  detached  portion  of  the  retina  is 
generally  transparent,  but  at  a  later  perio<i  it  becomes  more  or  less  opaque 
and  clouded.  This  may^  however,  be  the  ca^^e  from  the  commencement,  if 
the  detachment  supervenes  upon  inflammation  of  the  retina.  The  subretioal 
fluid  also  varies  coni?i<ierably  in  comp<T«ition.  When  recent,  it  is  trans- 
parent, or  of  a  faint  straw  color,  and  of  a  serous  nature,  containing  a  good 
deal  of  albumen  (Bowman),*  which  coagulates  on  exposure  to  heat,  or  may 
even  do  so  in  the  eye,  and  then  it  becomes  adherent  to  the  walls  of  the 
detached  retina  in  the  form  of  opaque  flakes  { Liebreich).  It  may  also  con- 
tain blood,  flbrin,  nuclei,  pigment  and  fat  molecules,  or  eholesterine^ 

The  detachment  most  frequently  occupies  the  lower  portion  of  the  fundus, 
and  its  extent  varies  considerably.  It  may  for  some  time  remain  confined 
to  the  periphery  of  the  fundus,  and  then  gradually  extend  further  and 
further,  until  it  reaches  the  optic  nerve,  and  thus  involves  the  whole  of  the 
lower  half  of  the  retina.  It  often,  also,  mounts  up  somewhat  ou  one  or  both 
sides  of  the  disk.  When  the  detachment  occurs  in  the  upper  portion  of  the 
retina,  it  soon  extends  downwards,  which  is  due  to  the  gravitation  of  the 
fluid,  and  in  such  a  case  the  greater  portion  of  the  retina  may  become 
detached  all  round  the  optic  disk,  forming  a  fiinnel-shajjed  detachment,  the 
apex  of  which  is  at  the  optic  nerve.  But  we  may  sometimes  almi  observe 
^,  as  the  fluid  gravitJites  downwards,  the  upper  portions  of  the  retina  fall 
in  int4j  apposition  with  the  choroid,  regaining  perhaps  a  eonf*iderable  or 
efven  normal  degree  of  transparency;  this  being,  moreover,  accompanied  by 
ft  great  improvement  of  vision.  This,  1  may  state,  in  passing,  is  a  most 
important  point  with  regard  to  the  indications  of  treatment,  [The  det-ached 
retina  shows  signs  of  diffuse  inflammation  with  interstitial  connective-tisstie 
hypertrophy,  or  there  may  be  cystic  degeneration  of  the  various  layers* 

When  the  retina  is  entirely  detached,  as  is  not  unfrequently  the  case  after 
long-continued  intra-ocular  inflammation,  especially  of  the  ciliary  body, 
there  is  no  reflex  from  the  fundus,  and  hence  no  ophthalmoscopic  image. 
Usuallv  in  these  case«  the  retina  has  one  point  of  attachment  behind  at  the 
optic  disk,  and  anteriorly  is  adherent  all  round  to  the  ciliary  processes, 


■  Bowcn&n,  *'Boyal  L<:»ndan  Ophthalmic  Hospital  Reports,"  vol.  iv,  p.  186,     1864. 
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though  this  is  nnt  always  the  case.  It  is  greatly  thickened,  thrown  into 
folds,  very  hyperaemic,  and  sometimes  coDtaius  hemorrhages. — B.l 

Bometimes,  if  the  retina  has  been  teDseiy  stretched  by  the  fluid  benefttb  it, 
a  rent  may  occur  id  it,  and  we  can  then  observe  with  the  ophthalrooficope 
that  there  exists  a  gap.  within  which  tlie  vessels  and  intra-vaseulajr  spaces  of 
the  choroid  are  distinctly  apparent;^  the  edges  of  the  torn  retina  being 
curled  or  rolled  up  into  little  folds* 

The  first  symptom  which  the  patient  generally  notices  b  that  of  a  faint 

fray  cloud  doating  before  him,  or  of  a  dark  spot,  surrounded  by  a  lighter 
alo.  This  cloud  has  a  wavy^  indistinct  outline,  and  its  position  in  the  field 
of  vision  corresponds  accurately  with  the  situation  of  the  detached  portion 
of  retina.  Thus,  if  the  detachment  be  situated  at  the  lower  part  of  the 
retina,  the  patient  notices  a  little  cloud  or  curtain  hanging  down  into  the 
upper  part  of  the  visual  field,  like  the  edge  of  a  veil,  or  peak  of  a  cap.  He 
afeo  notices  that  linear  objects,  instead  of  preserving  a  straight  outline,  ap» 
pear  to  be  wavy  and  broken.  This  metafnorphopsia  is  probably  due  to  a 
chuDge  in  the  normal  position  of  the  nerve  elements  of  the  retina  in  the  ckjse 
vicinity  of  the  detachment,  this  displacement  being,  nerhaps,  caused  by  a 
slight  dragging  upon  that  portion  of  the  retina  which  is  no  longer  Vn  »iltt, 
Knapp'  points  out  that  the  metaraorphopBia  due  to  detachment  of  the  retina, 
is  distinguished  by  the  fact  that  the  objects  are  fringed  with  a  colored  ring, 
and  undergo  slight  undulating  movements.  SometimciB>  this  raetamorphopsia 
is  the  principal  symptom  which  leads  us  to  detect  a  small  circumscriDed  de- 
tachment of  the  retina.  The  patients  also  often  complain  of  bright  flashes 
of  light,  bright  circles,  or  stars*  etc*j  these  photopsies  being  due  to  the  irrita- 
tion and  stretching  of  the  retina  produced  by  the  change  in  its  position. 
The  black  spots  and  Bakes  which  float  about  in  the  field  of  vision,  assuming 
various  peculiar  forms,  are  caused  by  opacities  in  the  vitreous  humor,  which 
are  very  frequently  met  with  in  rletachment  of  the  retina,  and  may  even  be 
the  cause  of  it.  [Chroraatopsia  in  the  region  of  the  detached  retina  is  also 
complained  of  by  patients :  snme  speaking  of  a  blood-red  appearance,  others 
of  a  dark  violet  or  intense  blue. 

The  detachment  generally  occurs  suddenly,  though  it  may  be  preceded  by 
floating  vitreous  opacities,  especially  in  myopic  eyes.  In  some  cases,  oilener 
than  has  hitherto  been  supposed,  the  retina  becomes  reapplied  to  the  choroid 
without  spontaneous  perforation,  and  remains  permanently  attached.  The 
detachment  sometimes  complicates  a  retinitis  albumin urica  or  an  orbital 
abscess,  and  tlie  prognosis  is  here  more  favorable  for  its  reattachment.  Some- 
times after  a  detachment  has  existed  for  some  time,  signs  of  irido-cyclitis 
appear  which  usher  in  a  phthisis  bulbi.  Another  complication  of  chronic 
detachment  is  catoract,  of  somewhat  rapid  development  and  soft  consist- 
ence.— B.] 

On  examining  the  field  of  vision,  we  find  a  more  or  less  marked  impair- 
ment and  contraction  of  certain  portions  of  it»  which  correspond  lu  the 
situation  of  the  detachment.  Thus,  if  the  latter  has  occurred  below,  the 
upper  portion  of  the  field  will  be  impaired,  and  vice  versd.  If  the  detach- 
ment is  very  irregular  in  its  outline,  the  field  presents  corresponding  irregu- 
laritieSp  the  outline  of  the  defective  portion  rising  and  falling  according  to 
the  rise  and  fali  of  the  detachment.  We  find  that  the  field  oi^  vision  is  con- 
tracted not  only  quantitatively,  but  also  qualitatively;  alth<mgh  there  is  no 
doubt  that  the  retina,  even  when  actually  raised  from  the  choroid  bv  fluid, 
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h  retain  a  certain  degree  of  perceptive  power,  the  patient  being  able  to 
tell  the  nioveraents  of  the  hand  or  even  to  count  tinkers. 

The  indistinctness  or  contraction  of  a  certain  portion  of  the  visual  field  is 
also  seen  occasionally  to  precede  the  detachment  of  the  retina,  and  is,  there- 
fore, of  great  prognostic  importance.  Thus,  in  cases  of  extensive  sclerectasia 
posterior,  we  may  sometimes  detect  a  marked  coiitraetion  of  the  field  in  a 
certain  direction  (say  upwards,  or  upwards  and  inwards),  but  the  raost  careful 
and  accurate  ophthalmoscopic  examination  will  fail  to  discover  any  detach- 
ment.  But  some  time  afterwardi*  this  may  occur,  and  at  a  point  of  the  retina 
correspond  in  f'^  to  that  portion  of  the  field  which  was  defective. 

Etiolofiy. —  The  causes  of  detachment  are  nuraerous,  and  aoraetimes  obscure. 
It  may  be  pro«luced  by  blows  upon  the  eye,  or  by  penetrating  wounds  of  the 
posterior  portion  of  the  eyeball,  in  which  case  there  is  often  a  cicatricial  con- 
traction of  the  retina;  also  by  etjusious  of  blood  or  serum  benea.th  the  retina 
and  choroid.  In  such  cases,  the  hemorrhage  generally  occurs  from  the 
choroid,  on  account  of  the  greater  i^ascularity  of  this  membrane.  When 
speaking  of  hemorrhage  into  the  vitreous  humor  (p.  404),  it  wa«  mentioned 
that  when  the  bleeding  occurs  in  the  central  portion  of  the  fundus,  it  ia  prone 
to  lead  to  detachment  of  the  retina  ;  wherea.^,  in  the  equatorial  region  it  is 
more  apt  to  break  through  into  the  vitreoos  humon  But  hemorrhage  from 
the  retina  itself,  by  making  its  way  outwards  between  the  choroid  and  retina, 
may  lead  to  a  detachment  of  the  latter, 

'the  serous  effusion  between  the  retina  and  choroid  which  produces  the  de- 
tachment, may  be  the  product  of  inliammatory  lesions  of  these  tunics,  or 
may  be  due  to  a  sudden  compression  of  the  vessels  of  the  eye  and  an  im- 
pediment to  the  venous  reflux,  as,  for  instance,  in  cas^  of  exophthalmos  due 
to  intra-orbital  tumors,  etc. 

[According  to  IwanofF*  cedema  of  the  retina  may  easily  produce  detach- 
ment of  the  latter ;  the  serosity  of  the  lacunie  perhaps  first  separating  the 
retina  into  two  lamina;  •,  and  then  detaching  it. — B.] 

The  most  frequent  cause  is  undoubtedly  an  elongation  of  the  optic  axis, 
AS  in  cases  of  sclerectasia  posterior,  for  the  elongation  of  the  sclerotic  is 
accurapanieii  by  a  corresponding  stretching  of  the  clioroid  and  retina.  The 
former,  on  account  of  its  firm  union  with  the  sclerotic,  and  it^*  greater  elas- 
ticity, follows  tliia  gradual  distention,  but  the  retina  is  less  elastic,  and  will, 
therefore^  have  a  greater  diffieuUy  in  fallowing  the  traction  of  the  sclerotic 
and  choroid ;  its  connection  with  the  latter  will  be  rendered  lax,  and  any 
slight  efiusion  or  exudation  from  the  choroid  will  aufiice  to  produce  an  ex- 
tensive detachment.  Such  etfu.sions  are  the  more  likely  to  occur  in  these 
advanced  cases  of  eclerectiu^ia  posterior,  aa  there  j><  generally  some  choroitlitis 
present,  or  a  disturbance  of  the  intra-ocular  circulation. 

[Another  cause  for  retinal  detachment  is  found  in  chronic  inflammation 
of  the  choroid  or  retina,  and  in  cystic  degeneration  of  the  latter.^B,] 

A  cysticercus,  making  its  way  through  into  the  vitreous  humor,  may  give 
rise  to  a  considerable  detachment  of  the  retina,  which  will  be  tense,  and  not 
undulating  or  falling  into  folds.  It  may  also  be  produced  by  a  tumor  spring- 
ing from  the  choroid,  and  here  the  early  diagnosis  of  the  cause  of  the  de- 
tachment is  of  much  consequence.  This  nmy  be  difficult  when  the  tumor  is 
smalK  as  the  detachment  may  then  be  loo?e  and  undulating;  whereas,  when 
it  increases  in  size,  and  protrudes  more  into  the  vitreous*  humor,  the  retina 
may  be  stretched  tensely  over  it,  and  not  fall  into  wrinkles  or  folds;  or  dia- 
tinct  nodules,  perhaps  of  a  dark,  pigmented  appearance,  are  seen  stretching 


['  **  A.  f.  0.,"xv.  11,  103.] 
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out  the  detached  retina  here  and  there*  The  diagnoBLs  of  a  tumor  is  ftUl 
more  strengthened,  if,  with  the  increase  in  the  size  of  these  nodules,  the  eye* 
tension  progressively  augments  [Von  GraefeV^  Indeed,  the  tension  of  ihe 
eyeball  is  of  great  importance  in  the  differential  diagnosis  between  a  siiapU 
detachment  of  the  retina,  and  one  produced  by  a  subrc^tinal  tumor.  In  lh« 
former  case,  the  eye-tension  is  almost  always  decidedly  diminished  ;  whereaa, 
the  reverse  obtains  in  cases  of  intra-ocular  tumor,  the  tension  being  either 
normal,  or  markedly  augmented  as  the  growth  advances.  Bowman*  haa^ 
however,  in  a  few  rare  instances  met  with  a  tendency  to  increaaed  tension  in 
cases  of  simple  detachment  of  the  retina. 

The  retina  may  be,  by  traction,  also  detached  in  front,  through  the 
contraction  and  shriveUing  up  of  opacities  in  the  vitreous  humor,  which  are 
by  one  extremity  attached  to  the  retina.  In  contracting,  they  draw  the  latter 
from  the  choroid,  its  connection  with  which  is  often  already  but  very  slight, 
as,  for  instance,  in  cases  of  sclerectasia  posterior. 

The  prognosis  of  detachment  of  the  retina  is  unfavorable.  In  some  vot 
rare  instances  the  disease  may  remain  stationary  at  an  early  sta^,  ana 
whilst  the  detachment  is  still  but  inconsiderable.  Or  the  detadiineiit  mar 
even  disappear,  the  subretinal  tluid  having  become  absorbed,  or  peaetrAtea 
into  the  vitreous  humor  after  a  spontaneous  rupture  of  the  retina.  In  euch 
cases,  the  retina  is  reapplied  to  the  choroid,  and  may  regain  its  functions, 
even  after  the  detachment  has  lasted  for  some  time,  for  the  rods  and  bulbs 
retain  their  anatomical  characters  for  a  long  time.  8uch  cases  are,  however, 
very  rare.  One  is  described  by  Von  Graefe,  in  which  the  detachment  oc- 
curred in  consequence  of  an  orbital  abscess,  and  where,  after  the  escape  of 
the  discharge,  the  retina  became  reattached  to  the  choroid,  and  the  sight 
restored.'     A  similar  case  is  recorded  by  Dr.  Berlin,* 

Mr.  Bowman  baa  also  mentioned  a  case  to  me,  in  which  he  has  observed 
the  total  spootaneous  disappearance  of  a  considerable  detachment.  Other 
cases  have  been  narrated  by  Liebreich,  Galezowski,  iSteftan,  etCv  [Cases 
have  also  been  reported  in  this  country  of  spontaneous  recovery,  both  before 
any  treatment  had  been  undertaken  and  after  all  treatment  had  failed.  Ths 
editor  has  seen  several,  notably,  one  of  totjil  detachment  in  one  eve  and 
partial  in  the  other,  in  a  young  man  of  twenty,  in  whom  the  retina  became 
almost  entirely  reattached  in  the  worse  eye,  and  partial Iv  in  the  other,  ailer 
all  treatment,  except  puncture,  had  proved  futile.  Tte  patient  was  dis^ 
charged  from  observation. — B.] 

But  in  the  great  majority  of  eases  the  natural  course  of  the  disease  if 
slowly  but  surely  progressive,  leading  finally  to  total  blindness,  sometimes  in 
consequence  of  irido-choroiditis  and  atrophy  of  the  globe.  Although  the 
detachment  generally  remains  confine<l  to  one  eye,  it  may  extend  to  the 
other*  and  this  is  to  be  especially  feared,  if  the  same  cause  exists  in  the 
latter,  e.  g,,  extensive  sclerectasia. 

Until  the  last  few  years,  the  treatment  has  been  entirely  directed  towards 
endeavoring  to  procure  the  absorption  of  the  subretinal  fluid,  or  to  prevent 
and  retard  the  progress  of  the  detachmeut.  The  chief  remedies  that  were 
employed  for  this  purpose  were  derivatives,  mercury,  the  application  of  the 
artiUcial  leech,  etc.;  the  patients  being  at  the  same  time  strictly  ordered  to 
abstain  from  all  employment  necessitating  any  prolonged  eflbrt  of  the 
accommodation,  or  that  might  produce  congestion  of  the  eye  or  head.  The 
rssults,  huwever,  of  this  mode  of  treatment  were  not  favorable,  and  onlv  in 
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r&re  iJiBt&Qces  did  the  detachment  diaappear  I  must  confess  that  I 
hftTe  never  succeeded  in  achieving  thb  result  by  raedicinal  means,  aUhuugh 
I  have  been  sometimes  able  to  retard  the  progress  of  the  disease  by  suitable 
treatment,  together  with  complete  rest  of  the  eyes,  and  the  occasional  and 
guarded  application  of  the  artificial  leech.  The  latter  should,  however, 
be  employed  with  extreme  care,  as  its  application  h  always  followed  by  a 
.cectaiu  degree  of  intra-ocular  hyperoemia,  which  might  easily  tend  to  in- 
i  the  detachment.  For  this  reiisou,  I  ollen  prefer  dry  cupping  at  the 
or  the  back  of  the  neck,  more  especially  in  those  cases  in  which 
hyperemia  might  prove  particularly  dangerous,  e.  «7»,  sclerectasia  posterior 
accompanied  bv  marked  symptoms  of  congestion  and  vascular  excitement. 
[Dianous  thinks  very  highly  of  the  methodical  hypodermic  injection  of 
oitrate  of  pilocarpine  as  a  curative  agent,  and  says  that  even  its  tardy  use 
may  be  advantageous.  All  the  cases  in  which  lie  has  employed  it  were 
favorably  aflected  before  the  tenth  injection.  He  regards  the  drug  as  a 
special  derivative  for  the  eye*  (bee  '*  Archives  d'ophtbalmologie/'  Nov.— 
Dec,  1880,  j-'B.] 

The  fact  that  the  absorption  or  gravitation  of  the  subretinal  fluid,  or  its 
escape  into  the  vitreous  after  spontaiieoud  ru[»ture  of  the  retina,  is  fi4iowed 
by  a  marked  return  of  sensibility  in  the  reattached  retina,  hiui  led  some  of 
the  most  distinguished  ophthalmologists,  esjjecially  Bowman  and  Von  Graefe, 

■  to  endeavor  to  gain  a  similar  favorable  result  by  opcnitive  treatment,  by 
dividing  the  retina  and  permitting  the  fluid  to  escape  into  the  vitreous 
Kumor. 

Von  Graefe,'  in  order  to  gain  thia  end,  divided  the  retina  with  a  peculiar 
H  cutting  needJe  having  two  sharp  edges.  The  eye  being  steadied  with  a  pair 
Hof  forceps,  the  needle  is  entered  in  the  sclerotic  about  four  or  five  lines  from 
Hthe  edge  of  the  cornea,  and  in  the  meridian  corresponding  to  the  most 
H  prominent  part  of  the  detachment,  and  if  the  situation  of  the  latter  permits 
Hit.  the  puncture  should  be  mside  in  the  outer  hemisphere.  The  needle  should 
H  "be  passed  perpendicularly  behind  the  lens  into  the  vitreous  chamber  for 
H  ab4>ut  six  lines,  and  then,  the  apex  being  turned^  by  a  simple  lever  move- 
H  meat  towards  the  fundus^  the  one  edge  is  to  be  pressed  against  the  retina. 
H  This  movement  is  to  be  continued  whilst  the  needle  is  simultaneously  with- 
™  drawn.  By  the  latter  retracting  incision,  the  continuity  of  the  prominent 
retina  is  to  be  divided.  Care  must  be  taken  not  to  bring  the  point  of  the 
needle  in  contact  with  the  choroid. 

[This  operation  of  puncture  or  laceration  of  the  retina  has  proved  by  no 
means  so  successful  in  the  hands  of  other  surgeons.  Though  tnere  is  nirely 
any  grave  reaction,  the  improvement  iu  moat  eases  has  been  but  moderate, 
and  a  permanent  cure  has  been  very  rarely  reported. — B,] 

Mr.  Bowman  states  that  his  object  in  operating  in  detachment  of  the  retina 

I*'  has  never  been  to  give  external  vent  to  fluid,  though  this  has  almost  always 
been  one  immediate  effect  of  my  punctures,  but  rather  to  o|>en  a  permanent 
©jmmunication  inwards  from  the  subretinal  space,  under  the  idea  of  allowing 
the  elfused  fluid  to  escape  into  the  vitreous  chamber,  rather  than  to  spread 
further  between  the  retina  and  choroid,  thereby  further  severing  their  organic 
connection.  So  slight  is  this  connection  that  fluid  effused  at  one  part  easily 
gravitatea  to  another  more  dependent  part."'     At  first  Mr.  Bowman  only 

H  >  **  Afcli.  f  Ophthal./*  ix.  2,  85 ;  xwU  also  Mr.  Roger's  able  tTAnfllation  of  thii  article 

H  in  *^Royul  Lumlon  Ophthiil.  Ho«p.  Ro|>./'  vol.  iv,  p.  213. 

H  »  VkU  Mr.   Bowman'.*   very  interpstme:  nrtigl^  on  "  Needle  Opemtions  in  Gases  of 

^H  Detuched  Retitui/'  '*  Roynl  London  Ophtb.  Hcwp.  Keporta,"  iv.  184. 
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ueed  one  ueedle,  simply  puacturing  the  retina  through  the  sclerotic,  but  he 
now  employs  two,  lacerating  the  retina  in  a  manner  similar  to  that  in  bia 
double-needle  operation  for  opaque  capsule.  This  operation  is  performed  in 
the  following  manner:  The  lida  are  to  be  kept  apart  with  the  spring  ape^ 
uluni,  and  the  eye,  if  nece^ary,  fixed  with  a  pair  of  forceps.  The  tieealee^ 
which  should  have  a  fine  lancet-point,  are  then  to  be  introduced  separately 
through  the  sclerotic  at  a  short  distance  from  each  other,  and  at  a  point 
corresponding  to  the  most  prominent  part  of  the  detachment;  the  points  are 
then  directed  towards  each  other  m  that  they  may  pierce  the  retina  at  the 
same  spot;  by  then  separuting  their  points  the  retina  is 
torn  between  thera  (as  in  Fig.  183).  Grenerally  a  little 
ooziDg  of  the  subretiual  fluid  takes  place  under  the  con- 
juQctiva,  indeed  it  may  even  give  rise  to  a  small  eleva- 
tion. The  vitreous  ollen  becomes  somewhat  turbid  after 
the  operation,  but  s<.wn  clears  again,  and  then  the  small 
tear  in  the  retina  may  sometimes  be  detected.  The 
poinU^  of  puncture  of  the  sclerotic  must  vary  of  course 
with  the  position  and  extent  of  the  detachment,  but 
they  will  generally  lie  from  one-quarter  to  one-half  an 
inch  from  the  margin  of  the  cornea,  and  between  the 
tendons  of  the  recti  muscles.  As  the  operation  gives  but  little  pain,  anas- 
thesia  need  not,  as  a  rule,  be  administered.  The  operation  is  generaHy  fol* 
lowed  by  some,  often  by  very  considerable  improvement  of  the  sight  and  the 
state  of  the  field  of  vision.  It  is  true  that  this  improvement  is  mostly  but 
temporary,  and  that  the  operation  may  have  to  be  repeated  several  times, 
each  repetition  being  again  followed  by  a  diminution  of  the  detachment  and 
amelioration  nf  the  sight ;  such  repetitions  should  not,  however,  follow  too 
closely  upon  each  other,  otherwise  serious  irritation  of  the  eye  may  be  set  up. 
I  have  seeu  instances  in  which  the  improvement  after  one  operation  has 
lasted  for  many  months,  and  Bf)wraau  and  Von  Graefe  have  observed  ca^es 
in  which  it  has  been  maintained  for  about  two  years.  Von  Arlt*  mentions  one 
in  which  the  cure  still  continued  fourteen  months  after  the  operation. 

The  oj>eriition  is  free  from  danger,  and  is  generally  followed  by  but  slight 
symptoms  of  irritation. 

If  we  consider  the  striking  results  often  obtained  by  it»  and  compare  tb€6e 
with  the  want  of  success  accompanying  the  former  plan  of  treatment,  it  must 
be  conceded,  I  think,  that  its  adoption  is  to  be  rec<mimended.  From  mf 
own  favorable  experience  of  its  results,  I  have  n*-*  hesitation  in  speaking  ia 
its  fevor.  We  should,  however,  be  careful  to  distinctly  warn  our  patieuU 
that  the  effect  may  only  be  slight  and  temporary.  The  operation  should,  if 
possible,  be  done  at  an  early  stage,  so  as  to  limit  the  extent  of  the  detach- 
ment, and  prevent  the  risk  of  the  retina  undergoing  organic  changes,  leading 
to  the  perinanent  impairment  of  its  perceptive  functions.  For  a  more  com- 
plete exposition  uf  these  points,  I  must  refer  to  the  articles  of  Bowman  and 
Von  Graefe  already  quoted. 

I  should  mention  that  De  Wecker  employs  a  small  trocar  for  puncturing 
the  retina,  which  he  enters  from  the  opposite  side  of  the  eye,  and,  after  with* 
drawing  the  subretinal  iluid,  te^irs  the  retina  in  removing  the  instrument. 

[The  method  introduced  in  1876  by  De  Wecker.  and  called  the  "sy 
by  drainage,"  consists  in  the  introduction  of  a  loop  of  very  fine  gold  wire' 
through  the  sclera  and  choroid,  and  leaving  it  m  mtu,  thus  providing  for  a 
constant  draining  of  the  subretinal  fluid.     It  has  not  proven  particularly 


Bericlit  dor  Wicnor  Augenklinlk,'*  1867,  5.  86. 
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BticcGssful,  and  a  number  of  serious  losses  have  been  reported  from  violent 

■|eboroidal  inflararaation.     Hirschberg  speaks  highly  of  a  return  to  the  old 

UBci^ml  puncture,  first  practised   by  Sichel  in  1850,  and  elaborated  by  Von 

vOraefe,  De  Wecker,  and  Von  Arlt,  and  more  recently  by  Wolfe,     Hirscb- 

Vl>crg  tiiinks  it  may  be  resorted  to  lu  every  case  of  detachment^  that  a  pre- 

litninary  cure  will  be  obtained  as  a  rule,  but  that  relapses  will  recur  from 

the   nature  of  the  aflection.     The  time  at  which  to  perform  the  operation 

seems  to  be  a  subject  of  differenee  among  surgeons.     Von  Arlt  favored  it  in 

f  recent  cases,  while  Von  Graefe  advised  waiting  until  the  fluid  has  de^scended 
by  its  own  gravity,  and  in  this  Hirschberg  agrees  with  him.  In  any  event, 
it  is  not  advisable  to  operate  during  an  attack  of  retinal  or  choroidal  inflam- 
mation (see  '*  Arch,  oi  OphthaL,"  viii,  1 ;  *'  Graefe  und  Saemisch,  Handb. 
»der  Augen!ieiK»"  v.  p.  704).  Samelsohn  has  advised  the  employment  of  a 
pressure  bandage  with  confinement  to  the  bed  for  a  long  period  (see  "  Centr, 
lilr  die  med.  Wiss,,"  No.  49,  1875).  Abadie  recommends  galvano-puncture 
as  a  method  of  treatment,  in  hopes  of  provoking  artificially  foci  of  chorio- 
retinitis which  will  attach  the  retina  firmly  to  the  choroid.  He  plunges  the 
needle  through  the  sclera  just  at  the  site  of  the  detachment,  of  course  avoid* 
ing  the  course  of  the  muscles.  On  examining  the  eye  with  the  ophthulmo- 
scope,  several  days  afterward,  there  may  be  seen  a  whitish  blotch  surrounded 
by  a  blackish  areola,  which  is  the  patch  of  chorio-retinitis  desired.  In  all 
his  cases  there  was  a  certain  amount  of  improvement,  but  the  detachment 
subsequently  recurred.      (See  "Gazette  hebdomad  aire,*'  Dec.  9,  1881.) — BJ 
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r«  Hugblings  Jackson  has  described  a  very  peculiar  condition  of  the 
retina  met  with  during  the  epileptic  lit,  and  has  given  to  it  the  name  of 
"epilepsy  of  the  retina/'  With  regard  to  it  he  says:*  "  In  one  case,  how- 
ever, a  case  of  *  epileptiform  convulsions/  I  had  the  opportunity  of  examining 
the  fundus  of  the  eye,  if  not  during  a  genuine  fit,  at  least  during  a  condition 
in  which  consciousness  was  Itjst^  and  in  which  the  pupils,  ordinarily  small, 
were  dilated  as  if  under  the  influence  of  atropine.  The  optic  disks  were 
extremely  pale.  Once  the  v»?ssels  disappeared  for  an  appreciable  time. 
After  a  while,  however,  they  reappeared  iind  were  found  to  vary  with  the 
respiration.  When  the  patient  m-spired  the  vessels  disappeared,  returning 
again  on  expiration,  like  lines  of  red  ink  on  white  paper."  It  appears  to  be 
a  temporary  complete  anieraic  condition  of  the  retina,  dependent  in  all 
probability  upon  a  contraction  of  the  retinal  vessels,  just  as  the  iinconscious- 
neas  occurring  during  the  epileptic  fit  is,  according  to  Brown-8equard,  due 
to  a  contraction  of  the  vessels  of  the  brain,  and  consequent  anieraia  of  the 
latter, 

[This  condition  has  been  called  ophihalmijc  migraine^  or  megrim.  The  main 
symptom  is  transient  loss  of  sight,  which  may  be  attended  by  other  symp- 
toms, such  as  headache,  nausea,  and  oecasionally  peripheral  anicsthesia. 
The  attack  sometimes  occasions  total  lilindness  in  both  eyes,  and  sometimes 
takes  the  flirm  of  hemianopsia.  It  involves  no  permanent  danger  to  the 
sight,  and  vision  may  be  very  rapidly  restored  by  the  inhalation  of  a  few 
VfLiSs  of  nitrite  of  amyl. 

Fer6's  views  upon  ophthalmic  migraine  ditfer  eomewh at  from  those  hith- 
erto held.     According  to  him,  the  ocular  trouble  may  consist  of  subjective 

>  '*Roy.  Lond.  Ophth.  Hosp,  Reports,^'  iv.  p.  14, 
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or  of  an  obliteration  of  a  p*^ 
Sometimes  the  first  spnpU>oi 
a  lateral  narrowing  of  ibe  visu^ 
f  symptom  is  the  eciDtiUfttitt|^  soo- 
aecomijauied  by  neuralgic  attacks,  or 
k    Amblyopia  with  croeaed  neuralgf« 
appear  as  complicationB,  amt,  more 
times  the  migraine  coincides  with 
tn*uble»  show  that  the  ocular  symp 
local  phenomenon  like  spasm  of  the 
phenomenon,  probably  an  aiiajnia: 
orpothesis  of  irritation  of  the  syinpathutic, 
vkich  induces  spasmoilic  contractions  i>f 
and  limited  amernia.     uSee  "Rev. 
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m  also  extremely  aniemic^  the  arteries 

Uoodieffi,  the  veins  hypercemic,  but  irregularly 

or  but  slightly  pale,  with  its  edges  per- 

normal  J  and  the  dioptric  media  clear. 

— —  <T:r}Henlyj  atlects  both  eyes,  and  is  complete. 

-.  tiptotus  in  case^  of  this  very  rare  affectioQ 

Kuihmund,^  aiid  Heddaus.*    In  Von  Graefe's 

n,  fire  aad  a  half  years  of  age,  suddenly  overnight 

•  ^^.  s^>  that  not  the  faintest  perception  of  light  M 

+   eyes  presented  the  following  appearance:  f 

^•njunctiviE  very  jjale,  the  eyeballs  of  marble 

I.  without  any  reaction  on  the  stimulus  of 

Lction  on  the  application  of  laudanum,  only 

the  npplicatioii  <)f  atropine.     With  the  oph^ 

I  were  found  transparent,  the  retinal  arteries 

^,.,,  .^.  '    --  tortuous  and  dilated.     The  retina  and  optio 

^,  ik^  outline  of  the  latter  being,  however,  very  slightly 

4jn,  but  especially  of  the  mucous  membranes,  was  ex- 

'5   ' -,  otherwise  perfectly  well;  the  only  peculiar 

idity  of  the  pulse,  which  was  very  small,  and 

\ty  beats  in   the  minute.     Von  Graefe  con- 

jf  the  blindness  w^as  an  insutiScieut  supply 

taint  and  raj)id  contractionB  of  the  heart  not 

,.i^  the  nurmal,  but  proportionately  too  consider- 

tcBsi^n :  li^  therelbre  gave  the  name  of  "  Iscliiemia  Retin»'* 

Xiie  eorr^etncas  of  this  view  of  the  cause  ib  strengthened 

uller  *1^  other  remedies,  such  as  mercury,  suppurating 

^^ipj^  artiiJcittl  leecheB.  to  the  temple,  etc.»  had  failed,  an 

th)^  right  eye  ten  days  ailer  the  complete  loss  of  sight, 

'Onj  object  in  periormiog  this  operation  was  to  diminish 

^d  thus  to  obtain  mechanically  a  greater  filling 
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the  vfissels  ex  mcuo.    Paracentesis  was  performed  on  the  left  eye.    The  effect 
was  most  raarke<\  and  interesting ;   twenty  hours  ft  tier  the  operation   the 
child  could,  with  the  rigbt  eye,  see  the  movements  of  a  hand,  and  in  two 
dttva  couut  fingers  up  to  twtj  feet,  the  pupil  acting  more  freely,     The  para- 
centesis having  proved  ineffectual  in  the  left  eye,  which  was  siill  absylutely 
blind  Jridec torn Y  was  also  pertbrmed  on  this  eye  on  the  second  day.     This 
,Wm  alBo  succeiisilil.    The  ophthuhnoscopic  symptoms  were  equally  favorable, 
'ror  on  the  third  day  after  the  second  operation,  the  retinal  arteries  were 
found  to  he  nonnal,  as  also  the  veins,  excepting  a  slight  irregularity  in  theii* 
Mne^.     In   three  months,  the  sight  was  perfectly  normal   in  each   eye. 
KothfDund  mentions  two  similar  oases  of  ischfemia  of  the  retina,  in  which 
paracentesis  proved  etfectwal,  having,  however,  to  be  repeated  in  the  second 
cjise. 

fif  embolus  or  thrombosis  of  the  central  artery  is  not  the  cause,  the  optic 
nerve  is  jirohabJy  compressed  between  the  point  of  entrance  of  the  central 

^  artery  into  the  nerve  and  that  of  the  vein.^ — B.] 
8ud 


12.— EMBOLISM  OF  THE  CENTRAL  ARTERY  OF  THE  RETINA. 
(Plate  IV. »  Fig,  8,) 


The  first  case  of  embolism  of  the  central  arter}^  of  the  retina  leading  to 
sudden  and  complete  blindness  was  diagnosed  by  Von  Gracfe,' 

The  patient  generally  complains  that  the  loss  of  sight  iipon  the  affected 
ade  has  taken  place  very  suddenly,  and  is  so  great  that  he  can  hardly  die- 
tinguiBh  between  light  and  dark.  On  ophthalmoscopic  examination,  we 
notice  very  marked  and  characteristic  appearances.  The  optic  disk  is  ex- 
ceedingly blanched  but  transparent,  the  ve^els  upon  it  being  greatly  atten- 
uated. The  retinal  arteries  are  thin,  resembling  small,  narrow  threads,  and 
are,  perhaps,  to  a  greater  or  less  extent,  bloodless,  and  changed  here  and 
there,  for  the  whole  or  a  certain  part  of  their  course^  into  white  bands. 
Sometimes  small  red  plugs  or  coagula  luay  be  noticed  in  the  vessels.  The 
retinal  veins  arc  also  thinner,  irregularly  filled,  an{i  showing  in  some  of  the 
branches  a  complete  emptiness  for  a  part  of  their  course,  alternating  with  a 
column  of  blood  or  plugs  of  coagula.  In  Von  Graefe's  case,  a  very  peculiar 
condition  was  observed  in  a  vein,  viz.,  a  very  irregular  movement  of  the 
column  of  blood,  which  moved  with  a  sudden  start  towards  the  optic  nerve, 
and  then  again  became  stationary  ?  the  alternatingly  full  and  empty  portions 
of  the  veiiSels  remaining  as  before,  excepting  that  their  situation  was  changed. 
The  next  change  is  observed  in  the  region  of  the  yellow  spot,  which  some 
days  after  t!ie  outset  of  the  affection  becomes  opaline  and  covered  by  a  faint 
bluish-gray  or  bluish-green  film,  hiding  the  subjacent  choroid,  and  gradually 
shading  off  at  the  periphery  into  the  normal  retinn.  This  opacity  is  due  to 
a  serous  infiltration  of  the  retina  at  this  point,  and  varies  considerably  in 
extent,  reaching  or  even  exceeding  somewhat  the  size  of  the  optic  disk.  It 
is  generally  ovoid  in  shape,  with  it-s  longest  diameter  horizontJil.  It  often 
shows  a  somewhat  mottletl  appeiirauce,  being  studded  with  small,  gray 
granules.  In  the  centre  of  the  film,  at  the  foramen  centrale,  is  noticefl  a 
marked,  bright  cherry- red  spot,  which  is  not  an  extravai*ation  of  blood,  as 
is  often  erroneously  3U[>posed,  hut  is  due,  ns  Liebreich  has  pfunted  out,  to 
the  fact  that  at  this  point  the  retina  is  transparent,  permitting  the  choroid 
to  shine  through,  which  assumes  a  redder  tinge  on  account  of  the  contrast 


Archiv  f.  Ophthfll,"  v.  1,  186, 


with  the  surrounding  grayish-blue  opacity.  The  vessels  running  tovrardi 
the  yellow  spot  are  often  hypenemic,  so  that  their  finer  branch let^  can  be 
distinctly  traced,  and  they  also  often  show  well-marked  blood  cHiagula, 

The  following  caae,  which  came  under  mv  c^are  at  King's  College  Hoepttnl, 
well  illustrates  the  a])pearance8  presented  by  embolism  of  the  central  artery 
of  the  retina: 

W.  F.,  i«t.  forty-twu,  married,  has  always  been  in  good  health.  About  the 
l>eginning  of  April,  1867,  he  had  a  severe  cold,  which  kept  him  in  bed.  On 
the  second  morning  he  noticed  that  the  right  eye  waij  somewhat  inflamed, 
and  smarted,  and  on  trying  his  sight  he  found  that  it  was  much  affected. 
No  more  reliable  history  could  be  obtained.  On  May  16th  he  first  came 
under  my  care.  The  right  eye  looked  healthy,  the  pupil  somewhat  dilated 
and  sluggish,  refracting  media  clear.  He  was,  however,  totally  blind,  bcaing 
hardly  able  to  distinguish  between  light  and  dark.  The  opbthalmtiscoije 
showed  that  it  was  a  case  of  embolism  of  the  central  artery  of  the  retina.  The 
optic  disk  was  very  pale,  but  transparent,  the  vessels,  on  it6  expanse,  much 
attenuated  and  aniemic,  so  that  it  was  somewhat  difficult  to  trace  their  exact 
relations  to  each  other.  The  outline  of  the  disk  and  the  retina  in  its  vicmity 
were  somewhat  hazy.  This  film-like  opacity  increased  in  density  and  exteni 
towards  the  region  of  the  yellow  spot,  where  it  assumed  a  grayish-blue  tint 
The  vessels  running  from  tlie  disk  towards  the  yellow  spot  were  numerous  and 
somewhat  hyperfemie,  so  that  their  terminal  branches  were  clearly  observable. 
In  some,  the  blood  current  was  distinctly  interrupted,  small  red  portioos 
of  the  vessel  alternating  with  bloodless  ones.  I  could  not,  however^  on  the 
closest  examination,  detect  any  jerky  movement  of  the  blood  in  these  vessels ; 
and  as  the  red  portions  of  the  vessel  did  not  appreciably  alter  their  po^ttioa 
during  several  weeks,  I  attributed  them  to  blood  coagula  in  the  veaaeL  In 
the  centre  of  the  yellow  spot  was  noticed  a  red,  cherry -colored  irregular  |iatch, 
which  evidently  depended  upon  the  contrast  in  color  above  referred  ta 
Another  smaller  red  patch  was  observed  somewhat  above  and  to  its  outer  side, 
resembling  it  in  appearance,  but  being  due  to  an  effusion  of  blood.  Tht 
whole  aspect  of  this  region  otherwise  resembled  very  closely  the  appeftmoci 
presented  in  the  figure  illustrating  embolism  of  the  central  arterj  of 
retina  (Plate  lY.,  Fig,  8).  The  apf>earance  of  the  retinal  vessels  was 
very  characteristic  of  this  affection.  Thus,  from  the  lower  side  of  the  disk 
a  small  artery  emerged,  which  was  perfectly  white  in  the  disk  and  for  some 
portion  of  its  course  over  the  retina  (about  twice  the  diameter  of  the  disk)* 
M^here  it  became  again  filled  with  bk>od.  It  looked,  indeed,  like  a  amall 
white  band.  The  accompanying  vein  was  filled  for  a  short  distance  from 
the  disk,  but  at  its  first  division  there  was  a  well-marked  plug,  and  on  the 
)eripheral  side  of  this,  it  was  bloodless  for  a  considerable  pc^rtion  of  ita  c«>ur«e. 
»me  of  the  other  vessels  in  the  vicinity  of  the  disk  showed  marked  irregu- 

•ities  in  their  fulness,  being,  at  certain  points,  hardly  apparent  or  trmtm- 
small  white  threads,  and  at  otliei*s  well  filled.     These  irregulariiti^ 
ided  even  to  some  of  the  peripheral  branches.     The  tell  eye  was  mnic 
lormal.     The   heart   was   examined    by   Dr.   Duffin,   and   found    healthy. 
Jtliough  the  patients  health  wa.9  good,  he  appeared  suffering  from  some 
'iraT  affection,  us  he  was  very  forgetlul,  inconsequent,  and  somewhat 
leriug. 

The  case  was  kept  under  constant  observation,  and  examined  with  tb« 
phthiiSinnsiope  at  intervals  of  a  few  days.  Although  the  state  of  some  of 
<he  !  els  changed  somewhat,  no  marked  alteration  in  the  ooodtticil 

iii.u^.^  i,.r«k  place  until  the  beginning  of  June,  when  the  disk  becams 

re  vascular,  but  its  outline  more  indlstmct,  the  retina  at  its  margin^ 
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ially  upwards,  looking  Ofdematous.  The  vitreous  liuraor  became  clouded, 
ing  ditiuae  »ud  floating  upacities.  At  the  lower  portion  of  the  fundus, 
t)  circmugcrilKid  spooks  of  di^eminated  choroiditis  were  observed.  In 
about  a  fortnight  two  large  extravadutions  of  blood  appeared,  one  at  the 
periphery  of  the  ftjndus,  the  other  running  from  the  diak  to  the  upper  part 
of  tJje  yelltnv  soot.  They  were  evidently  situated  iu  the  retina,  just  beneath 
the  internal  elastic  lamina,  as  they  covered  the  retinal  vessels,  and  were 
unifttrm  and  smooth,  without  any  striated  appeanince.  At  the  commence- 
tneiit  af  July,  be  was  sent  to  Walton  Convalescent  H^Depital.  In  the  beginning 
of  October  his  eye  presented  the  following  ap|>earauce,  whicb  it  bus  retained 
more  or  less  up  to  the  pre^ut  time:  The  vitreous  is  quite  clear,  the  retina 
k  undergoing  transparent  atrophy,  the  vessels  are  extremely  small,  and  the 
retina  is  so  thin  that  the  epithelium  of  the  choroid  can  be  abnormu.]ly  well 
mxn.  The  inner  half  of  the  disk  is  covered  by  a  thick  network  of  blood- 
veescis  (collateral  circulation),  which  are  so  closely  arranged  that  they 
present  the  ap{>earance  of  an  extravasation  of  blood,  but  by  pressing  upon 
the  eye,  they  can  be  emptied,  and  be  observed  to  refill  when  the  pressure  is 
Telaxed,  'fhe  extravasation  running  from  the  disk  to  the  yellow  spot  has 
disappeared,  but  that  at  the  upper  part  of  the  fundus,  though  smaller,  is  yet 
very  apparent. 

[In  very  rare  iiistancess,  the  embolus  is  not  situated  within  the  central 
artery  of  the  retina  before  its  entrance  into  the  eyeball,  but  in  one  of  its 
branches  within  the  eye.  Then,  the  swelling  and  oedema  of  the  retina,  the 
alteration  of  the  vessels,  and  the  loss  of  sight  are  confined  to  the  affected  pig- 
Qi6Qt  of  the  retina.  Such  cases  have  been  recorded  by  Saemisch/  Hirschman/ 
and  Knapp.'  The  latter  insists  strongly  upon  the  importance  of  testing 
whether  any  pulsation  can  be  induced  in  the  retinal  arteries  by  pressure  on 
the  eyeball,  lor  this  symptom  is  of  gre^it  diagnostic  value,  indicating  the 
abeence  or  presence  of  circulation  in  the  retinal  vessels;  for,  if  no  pulsation 
can  be  produced,  it  shows?  that  the  circulation  in  the  artery  is  arrested. 
Enapp  says,  **  In  such  eyes  only  whose  retinal  artery  was  obstructed  by 
embolism  or  injury,  I  never  could  produce  a  visible  beating  of  the  retinal 
arteries  during  the  first  week.  As  a  rule,  it  is  not  beibre  the  end  of  the 
second  week  that  pulsation  could  again  be  seen  by  applying  pressure  to  the 
plobe ;  and  at  this  time,  too^  the  calibre  of  the  retinal  ve&^els  had  regained 
half  or  twothirds  of  its  normal  size."  Where  the  embolism  is  confined  to 
one  bninch  of  the  central  artery,  we  find  that  the  corresponding  portion  of 
the  retina  is  more  or  less  a?demaloUii  and  opaque,  this  extending,  perhaps,  to 
aome  considerable  distance.  The  calibre  of  the  afiected  vessel  is  greatly 
diminished,  and  it  may,  as  well  as  its  branches,  be  partly  or  entirely  bloodless, 
in  the  last  caee  looking  like  a  thin  white  band.  In  the  corresponding 
portico  of  the  field  of  vision,  the  sight  is  eniirely  and  mddenly  led,  there 
DCtng  not  the  faintest  glimmering  of  light-perception  ;  but  the  central 
vi^on  may  be  normal,  as  also  that  In  the  other  portions  of  the  visual  field. 
In  Knajip's  case,  there  were  very  extensive  venous  hemorrhages  in  tlie  cor- 
roponding  segment  of  the  retina'.  It  ap]>ear8  that,  even  although  the  morbid 
changes  in  the  retina  may  disappear,  the  serous  and  hemorrhagic  effusions 
becoming  absorbed,  the  retinal  veins  losing  their  dilatation  and  tortuosity, 
and  a  collateral  circulation  being  established,  this  segment  of  the  retina 
never  regains  its  function,  and  the  corresponding  portion  of  the  visual  field  is 
entirely  wanting. 


p 
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The  opacity  of  the  retina  may  appetir  within  a  few  hours.     Hcmoj 
in  the  retina  frequently  occur,  hut  are  few  in  number  and  dnmll  in  «2e» 
Sometimes  signs  of  a  returning  circulation  appear,  especially  in  the  vein*. 
When  the  cloudy  intiltnition  ot^   the  region  round  the  macula  grows  h 
marked,  the  red  spot  in  its  centre  also  becomes  less  noticeable.     Ks^entuallv 
the  optic  papilla  becomes  white  and  opaque,  and  the  v^essels  are  in    paj 
changed  into  corda.     At  this  gtage»  the  ophthalmoscopic  picture  is  that  ofc^^ 
optic  nerve  atrophy* 

Complete  embolism  of  the  trunk  of  the  central  artery  causes  total  an< 
incurable  blind ne^.     The  number  of  eyes  that  have  been  examined  mi( 
ficopically  is  small,  and  although  the  presence  of  the  embolus  in  several 
them  has  been  demonstrated,  the  results  of  the  examination  have  nnt  ' 
entirely  satisfactory.' 

ELiology, — The  most  frequent   cause  is  some  cardiac   disease,  especial!] 
valvular  diaeAse  with  hypertrophy,  or  recent  endocarditis.    Another  cause 
extensive  atheroma   of  the   large  vessels,  another  aneurism  of  the  aoi 
Enibohia  of  the  central  artery  of  the  retina  is  also  met  with  in  the  coui^se  ol 
iebrile  diseases,  and  during  pregnancy,  and    has  repeatedly  been    seen 
Bngbt*s  disease,  and  here  Leber  thinks  it  might  be  due  to  a  detached  veni 
thrombus.    Embolus  of  the  arteries  of  the  brain  with  attacks  of  apoplexy  ii 
a  not  uncommon  complication,     iSecondary  glaucoma  has  repeatedly  been 
observed,  in  which  an  iridectomy  proved  useless,  and  the  eye  had    to  be 
enucleated  to  relieve  the  pain,*     As  regards  treatment,  little  can  be  done. 
Paraoentesis  of  the  anterior  chamber  and  iridectomy  have  been  recommended, 
but  any  benefit   resultiuff   from  them  has  been   transient^  and   they  have 
frequently  done  positive  harm.     Hence  dietetic  advice  and  controlling 
action  of  a  diseased  heart  is  about  all  that  can  be  done. — B.] 

[ThrombmU  of  the  c^itral  retitial  iwn  is  a  subject  that  has  recently  excited 
some  attention.  Very  often  there  is  no  assignable  cause,  though  sonietiioes 
we  may  have  extensive  calcification  and  sclerosis  of  the  arteries.  Angelucd 
reports  four  cases,  in  none  of  which  w^as  there  any  tedema  of  the  papilla  at 
any  time,  and  no  subsequent  canalization  of  the  thrombus.  Hemorrhages 
into  the  retina  were  few  in  number,  and  small  in  size.  In  one  case  there  was 
marked  retinal  a*dema  at  the  macula,  atrophy  of  the  papilla,  and  diminution 
m  calibre  of  the  retinal  vessels.  The  amblyopia  in  these  cases  is  instan- 
taneous. Subcutaneous  iniections  of  strychnia  have  been  recommended  by 
both  Angelueci  and  Michel.     (8ee  "  Annali  di  ottalmologia,'*  ix.  2.) — ^B.] 

13.— HYPKR^ESTHESIA  OF  THE  RETINA. 

Before  the  discovery  of  the  ophthalmoscope,  this  aifection  was  generallj 
mistaken  for  inflammation  of  the  retina,  and  we  still  meet  with  this  error  in 
some  books  treating  of  diseases  of  the  eye.  8uch  a  mistake  is  a  grave  one,  as 
it  has  led  to  a  most  injudicious  and  improper  treatment  of  cases  of  hyper- 
nsthcsia  retinse,  viz.,  by  antiphlogistics,  depletion,  salivatioii,  etc.»  thus 
increasing  the  severity  and  the  duration  of  the  symptoms. 

Hypersosthesia  of  Uie  retina  generally  occurs  in  ^oung  persons,  espeoiaUf 
in  females  of  a  verv  excitable,  nervous,  and  hysterical  temperament,  and  in 
delicate,  feeble  health.  It  is  sometimes  due  to  an  accident,  shock*  or  a  blow 
on  the  eye,  etc,  to  exposure  to  very  bright  lights  such  as  a  flash  of  lightning, 

P  "R,  L.  O.  ir  Rqj,,"  Tiii.  1  imd  2;  »'  Brit  Med.  Joitm.,'*  April  4,  l«?l;  •*Afek£ 
Onhlh.,''  XX.  *i,  ^7;  '*QTwtf  and  Sat^mUb,  H«ndb.  dei  Auj^nhell.'*  y.  S.  541.1 
P  '*  Amor.  Journ.  Med.  Sci  ,"  April,  1874;  ♦*  R   L.  O,  tf  Rep./*  viiL  I  axidij 
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longed  um  of  the  eyes  by  atrong  artificial  light  It  may  alao  occur 
^^  mj  apparent  cause,  except  some  derangement  in  the  general  health, 
nore  especially  of  the  uterine  functions. 

On  examining  the  eye,  we  find  that  there  is  intense  photophobia,  together 
itb  laohryniation,  accompanied,  perhaps^  by  a  spasmodic  twitching  of  the 
yelids,  or  even  a  severe  spasm  of  the  orbicularis  muscle.  There  is  otlen 
^reat  ciliary  neuralgia,  the  pain  extending  to  the  face  and  the  corresponding 
ide  of  the  head.  The  retina  is  extremely  irritable,  and  the  patient  is  greatly 
ubled  by  photopsiea,  such  as  bright,  dazzling  stars,  colored  ringg^  etc., 
fore  the  eyes,  these  photopeies  being  either  spontaneous,  or  very  easily  pro- 
ducible by  the  slightest  pressure  upon  the  eyebalL  Moreover,  the  retina 
jrelains  impressions  for  an  abnormally  long  period,  so  that  if  any  object  is 
regarded,  its  image  is  retained  for  a  very  appreciable  space  of  time.  The  eye 
Itself  wUJ  be  found  quite  normal,  the  refracting  media  clear,  the  fundus  per- 
fectly healthy.  The  sight  is  but  very  slightly,  if  at  all  impaired,  and  is 
always  greatly  improved  when  the  intensity  of  the  light  is  diminished  by  the 
use  of  blue  glasses,  with  which  the  patient  will  be  able  to  read  the  smallest 
print.  But  whilst  the  central  vision  is  perfect,  the  peripheral  portion  of  the 
retina  is  an^ssthetic,  so  that  the  field  of  vision,  as  is  pointed  out  by  Von  Graefe, 
markedly  concentrically  contracted.  This  fact  might  easily  mislead  a 
perficial  observer  to  misUike  it  for  a  case  of  commencing  amaurosijj.  The 
pfaoaphenes^  are,  however,  very  marked  in  the  poninii  of  the  retina  which 
18  aniBSthetic,  and  are  very  readily  produced  by  alight  pressure  upon  the 
eyeball. 

The  photophobia  is  often  most  severe,  the  patient  being  quite  unable  to 
the  light,  or  it  comes  on  directly  he  attempts  to  use  his  eyes  in  reading, 
etc.  It  is  always  greatly  relieved  by  the  use  of  dark-blue  glasses.  Mooren' 
mentions  an  extraordinary  case  of  hyper£csthesia,  in  which  the  sensibility  of 
tlie  retina  was,0o  greatly  increased,  that  the  patient  could  read  large  print  in 
the  dark,  in  which  a  normal  eye  could  not  distinguish  a  letter.  It  was, 
indeed,  a  true  case  of  nyctalopia.  All  these  symptoms  had  become  de- 
Teloped  in  a  very  short  time.  The  treatment  must  consist  chieHy  in  im- 
proving the  general  health,  encouraging  the  patient,  and  diniinishing  the 
excitability  of  the  retina.  If  the  photophobia  is  severe,  it  may  be  necessary 
to  confine  the  patient  in  complete  darkness  for  six  or  eight  days,  and  then 

fradually  to  accustom  him  to  an  increasing  amount  of  light  (Von  Graefe), 
0  the  open  air  he  should  wear  blue  glasses.  Internally,  tonics  should  be 
administered,  more  especially  preparations  of  zinc  or  steel,  according  to  the 
special  indications  of  individual  cases.  Zinc  (either  the  valerianate  or  lac- 
tate) should  be  given  in  increasing  doses,  commencing  with  one*half  or  one 
grain  twice  a  day,  and  gradually  increasing  this  to  four  or  even  five  grains, 
bubsequently,  steel  and  quinia  will  be  found  very  useful.  Great  care  must 
be  taken  not  to  weaken  the  patient^  especially  by  depletion.  Although  the 
artiticial  leech  may  be  occasionally  employed  with  benefit,  it  must  be  used 
with  extreme  care,  otherwise  it  is  apt  to  increase  the  severity  of  the  symp- 
toms, and  retard  the  cure.  I  prefer  dry  cupping,  either  at  the  temple  or  the 
back  of  the  neck.  If  the  patient's  spirits  are  much  depressed,  everything 
must  be  done  to  cheer  him  up  and  encourage  him  in  believing  in  a  speedy 
cure, 

Tbe  luminous  rin^  which  appear  when  the  eyehali  is  ftrmly  pressed. 
»'Ophth&lmmtmch<»  Beobachtungen/'  p.  271. 
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U.^TUMORS  OF  THE  RETINA. 


[1.  Glioma  or  QUomrcoma  (Syn,  Fungus  Hiaematodea  OcuU — Small-oell 
Sarconm  of  Retiwa), — B.] 

According  to  Virchow,  ouly  two  kinds  of  tumor  occur  Ui  the  retina,  Tix,, 
Glioma  ana  Gliosurcoiua.  The  iotra-ocular  tumor,  generally  known  a« 
medullary  cancer,  encephaloid  tumor  or  fungus  hsematodes,  is  in  reality,  as 
Virchow  has  shown,  developed  from  the  retina.  As  it  originates  in  the 
interstitial  connective  tissue  (neiirof/liu)  of  the  retina,  and  in  this,  as  well  as 
in  its  minute  structure,  closely  resembles  cerebral  glioma^  be  has  termed  it 
OHoma  reiinm,  a  name  which  has  been  already  extensively  adopted  by  Britifih 
and  foreign  pathologists. 

[Histologically  it  is  identical  with  the  small  round-cell  sarcoma^  and  clini- 
cally it  is  characterized  by  very  rapid  growth,  great  tendency  to  spread  and 
to  the  development  of  metastatic  tumors  in  distant  organs,  Kecent  invegii- 
gations  on  fresh  and  hardened  specimens  have  led  Delafield  to  call  them 
tumors  sarcomata^  and  in  this  opinion  Alt  and  Leber  are  both  inclined  to 
coincide.  MicroscopicRlly,  there  is  no  dltference  between  the  two.  i  For  full 
infoniiation  on  this  subject,  see  Virchow's  "Die  Krankheilen  G^«ehwiibtt%" 
Koapp's  "  Intra-oeulare  Geschwiilste,"  Alt's  **Ivectures  on  the  Human  Eye/' 
New  York,  1880,  Hirachberg's  "Der  Markschwann  der  Netxhaut,*'  "Griiefe 
und  Baemisch's  Handb./'  v.  p.  717  et  seq.,  and  the  important  papers  bv  Vnn 
Graefe,  Iwanoft*  Hirschberg,  and  others^  in  the  later  volumes  of  the  **  Archiv 
f.  Ophthal.")— B.] 

The  syraptomH  presented  by  the  diseaBe  are  generally  very  marked  and 
characteristic.  In  the  earlier  stages,  the  external  appearance  of  the  eye  19 
quite  healthy  and  normal,  there  being,  as  a  rule,  no  pain  or  symptoms  of 
inflammation.     But  the  sight  is  lost.     The  pupil  is  more  or  leas  widely 

dilated,  an<l  shining,  from  the  bottom  of  the  eye, 
[Fig.  184.  is  noticed  a  bright,  glistening,  yellowish-white  re- 

flection, which  is  often  already  noticeable  at  some 
little  distance.     [Fig.  184.]     On  account  of  this 
yellow  luminous    reflex,  this  condition  wa»   for- 
ifiW  JA  merly   called  "amaurotic  cat's-eye.''     With    the 

jJSg^^^d^Kk.  ophthalmoscope,  the  details  of  the  growth  can  be 

ffljfr^H^H^^  beautifully    seen.     At  the  outset,  the  diaeaM  II 

W  J^^BU^B^^  limited  to  one  portion  of  the  retina,  which  becomii 

o]9a(|ue,  thickened,  and  somewhat  mottled  in  ap- 
pearance. The  morbid  growth  gradually  increiwtti 
in  extent  and  prominence,  until  it  protrmles  in 
the  form  of  a  yellowish-white  nodulated  mass  into 
the  vitreous  humor.  According  to  Virchuw,  the 
A  fWr  Yon  A  CD  moo.]  increase  in  the  size  of  the  tumor  is  partly  duv  to 

the  growth  of  the  original  mass,  and  partly  to  the 
formation  of  new  foci  of  disease  in  its  vicinity ;  and  hence,  on  becfjraing 
larger,  the  growth  assumes  a  lobulated  appearance,  certain  portions  of  the 
retina  being  thicker  than  others.  On  the  expanse  of  the  tumor,  we  cnn 
generally  obj^erve  with  the  ophthalmoscope  numerous  bloodvessels,  which 
anastomose  very  freely  with  each  other,  and  between  these  vessels  an?  often 
noticed  small  effusions  of  blood.  Indeed,  these  tumors  are  very  vasculftr, 
iand  this  fact,  as  Hirschberg^  points  out,  is  not  only  valuable  in  a  diagnostic 
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new,  but  tends  to  explain  tbe  rapidly  developed  glaucomatous 
and  the  temporary  atrophy  of  the  eyeball,  which  areofleu  noticed 
^eted  with  glioma. 

►ve  are  the  symptoras  generally  presented  hy  the  disease  when  the 

surgeon  first  sees  it,  tor  as  it  occurs  in  the  vast  majority  of  cases  in  children, 

"  Ittie  hee^i  is  paid  to  the  condition  of  the  sight,  and  the  affection  is  unnoticed 

itil  the  attention  uf  the  parents  m  arrested  by  the  bright-yellow  reflex 

»tning  from  the  bottom  or  the  eye,  and  o[dy  then  is  me^Jical  aid  sought, 

[ence  we  but  seldom  enjoy  the  opportunity  of  seeing  the  earliest  develop- 

lent  of  the  disease,  and  of  following  its  gradual  progress.     In  the  very 

irliest  stage,  there  are  noticed,  according  to  Von  Graefe/  numerous  small 

fhite  patches,  of  varying  size,  which  lie  partly  behind  the  retinal  vessels, 

id  partly  pervade  the  retina  as  far  as  its  inner  surface,  and  then  give  rbe, 

[ready  at  a  very  early  stage,  to  a  marked  elevation.     They  may  be  distin- 

iiahed  from   inflammatory  infiltrations  of  tbe  retina  by  their  circular, 

larply  defined  outline,  the  j>eriphery  of  such  figures  not  being  broken  up 

ito  punctated  or  striatetl  opacities,  as  occuins  in  the  latter  case.     Moreover* 

ley  are  of  a  decidedly  white  tint^  and  not  of  the  creamy  yellow  hue  met 

ItL  in  inflammatory  infiltrations.     These  small  patches  soon  coalesce,  and 

Lcrease  in  size  and  thickness,  but  spread  at  ilrst  only  along  the  surface. 

it  as  the  dise-ase  advances,  the  posterior  surface  of  the  retina   bulges 

^rward  (Hirschberg),^  the  little  individual  nudules  which  are  thus  formed, 

mlesce  and  give  rise  at  a  circumscribetl  spot  to  a  lohulated  cauliflower 

►wth  of  the  external  surface  of  the  retina  (glioma  retinfe  circumscriptum 

iberosumj.     At  this  period,  there  ia  already  noticed  a  considerable  dissem- 

lation  of  secondary  foci.     The  retina  is  generally  already  partially  detached 

a  very  early  stage,  and  the  tension  t)f  the  eye  mostly  somewhat  increased. 

^he  detachment  is  oflen  jjeculiarly  defined,  perhaps  forming  an  acute  angle, 

apex  of  which  a  white  patch  may  be  noticed  (Graefe  K'    The  peculiar 

and  the  details  of  the  tumor  are  rendered  still  more  marked  and  con- 

icnous  on  the  retina  becoming  detached.     When  the  disease  is  more  ad- 

iced,  and  the  whole  retina  is  implicated  in  it  and  thickened,  the  detach- 

lent  is  generally  complete  and  funnel-shaped,  the  apex  being  situated  at 

le  optic  nerve,  and  the  base  at  the  ora  serrata,     Knapp*  describee  a  very 

irious  ease  in  which  the  glioma  sprung  from  the  inner  layer  of  the  retina, 

)truded  into  the  vitreous  humor,  and  was  covered  not  only  by  the  portion 

retina  which  it  implicated,  but  by  a  second  envelope  of  detached  retina, 

icluding  its  ciliary  portion.     As  a  rule,  the  morbid  growth  can  be  very 

?4idily  (fetached  from  the  choroid,  but  in  some  cases  the  retina  is  firmly 

to  the  latter  (VirchowO,*  the  tumor  gradually  tilling  the  eyeball  and 

ig  the  vitreous  humor  to  shrink  and  become  absorbed  to  a  corresponding 

legroe*    The  retina  Lu  such  eases  becomes  folded  inwards,  so  that  the  di? 

ftrent  folds  are  superim|>osed  upon  each  other. 

When  the  growth  enlarges  still  more,  the  lens  and  iris  become  pushed 

•ward  towards  the  cornea,  the  lens  often  becoming  opaque  and  partially  or 

completely  absorbed.     The  iutra-ocular  t^-nsion,  which  ha^  generally 

for  some  length  of  time  augmenle^l,  becomes   now    very    markedly 

icreased,  and  this  may  be  accompanied  by  more  or  less  acute  inflammatory 

inptoms  and  severe  pain.     The  state  of  the  eye-tension  is  of  consei^uence 

rilh  regard  to  the  differential  diagnosis  between  an  intra-<3cular  tumor  and 

simple  detachment  of  the  retina,  for  in  the  latter  case  it  is  as  a  rule  always 


^  •«  A.  f.  O.,"  xvi,  p.  129. 
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diminished,  Ab  glioma  occurs  in  the  vast  majority  of  cases  in  young  chil- 
dreii,  in  whom  glttucoma  is  hardly  ever  met  with  as  a  primary  aiFeotioii,  an 
increase  in  the  iotra-ociilar  trnsitm  (other  eauBesfor  this  being  absent)  should 
at  once  arouse  our  suspicious  {Vim  Graefe).* 

Wben  the  tumor  has  filled  the  cavity  of  the  eyeball,  the  latter  generally 
BOOB  gives  way  at  some  i)oiuL  The  perforation  takes  place  at  the  cornea  or 
near  its  margin,  or  at  the  anterior  portion  of  the  sclerotic,  and  but  seldom  at 
it«j  poeterifir  part.  Pertbralion  at  the  latter  situation,  and  the  extension  of 
the  growth  into  the  orbit  rauet  be  suspected  if  the  movements  of  the  eyeball 
are  markedly  eurtiiiled,  and  the  eye  protruded.  When  the  tumor  has  once 
hurst  through  the  coats  of  the  eyeball,  its  growth  is  very  rapid.  It  sprouts 
forth  between  the  eyelids,  which  are  greatly  swollen  and  often  much  everted^ 
and  acquires,  from  its  exposure  to  the  atmosphere  aud  external  irritants,  a 
dusky-red,  fleshy,  and  very  vascular  appearance,  and  hence  the  name  ** fungus . 
hasmatodes.'*     [Fig.  1S5.]     From  it  there  exudes  a  sanious  fluid,  which  be- 


[Fig,  185. 


After  GroM.] 

comes  crusted  on  its  surface,  aud  if  any  excoriation  of  the  latter  occurs,  the 
tumor  bleeds  very  freely- 

Sometimes,  however,  the  disease  does  not  run  so  regular  a  course,  for  after 
the  tumor  has  attained  a  certain  size  within  the  eye,  symptoms  of  irido- 
cboroiditis  supervene,  the  pupil  becomes  blocked  up  with  lymph,  the  eye* 
ten&ion  falls  below  the  normal  standard,  and  the  disease  for  a  lime  a85umcs 
tlie  character  of  an  irido-choroiditis,  passing  on  to  temporary  atrophy  of  the 
eyeball.  The  latter  is  generally  due  to  suppurative  choroiditis,  but  may*  in 
rare  instances,  be  also  caused  by  suppuration  of  the  cornea  (Von  GradTe). 
Together  with  this  atrophied  condition  of  the  eyeball,  there  are  often  very 
intense,  spontaneous  paroxysms  of  pain,  the  eye  itself  being  but  slightly,  if 
at  all  sensitive  to  the  touch  ;  whereas  in  the  atrophy  dependent  upon  irido- 
cyclitis, the  reverse  obtains.  But  the  moet  intense  and  sudden  pain  ot!Cur8 
if  iutra-ocular  hemorrhage  takes  place.  At  a  subsequent  period,  the  sjrmp- 
toras  of  an  intra-ocular  tumor  again  manifest  themselves  in  the  partially 
atrophied  eyeball,  the  tension  incre^ises,  the  tumor  augments  in  site,  the 
cornea  or  sclerotic  gives  way,  and  a  rapidly  increasing  morbid  growth 
sprouts  forth* 
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Virchow  considers  that  glioma  commences  in  the  external  layers  of  the 
retina,  more  especially  the  contiective-tia«iie  elements  of  the  granular  layers, 
and  Knapp  believes  that  it  begins  in  the  externa!  g^rauular  layer  Schweigger* 
thought  it  probable  that  it  originated  in  the  interna!  granular  layer,  and 
Hirschberg'  has  succeeded  in  proving  the  truth  of  tins  suppoeition^  having 
found  in  one  ease  that  the  disease  commenced  in  a  proliferation  of  the  cells  in 
the  inner  granular  layer  of  the  retina.  [Leber  has  fmiod  primary  tumors  at 
the  same  time  in  different  layers.  The  probability  is  that  the  tumor,  being 
a  connective- tissue  growth,  may  and  does  spring  from  the  connective-tissue 
cJenients  of  any  or  all  the  layers  of  the  retina,  as  Iwanoff  has  suggested. 
The  growth  may  begin  in  the  internal  layers,  and  grow  to  a  considerable  sire 
without  involving  the  layer  of  rods  and  conea,  as  in  a  case  reported  by 
Delafield. — B.]  At  a  more  advanced  stage  of  the  disease,  the  retinal  tissues 
often  disappear  almost  entirely,  so  that  it  is  then  quite  impossible  to  trace  its 
origin*'  The  membrana  limilans  interna  and  the  innermost  portions  of  the 
trabecular  connective -tissue  fibres  (8tiitzfeerii),  seem  to  resist  the  longest, 
and  may,  according  to  Virchow,  be  often  traced  ivithin  the  tumor,  and  are 
seen  to  divide  it  into  segments,  Iwanoff*  distinguishes  two  forms  of  glioma: 
one,  in  which  the  disease  commences  in  the  mterna!  granular  layer  and 
extends  outward  ;  the  other,  in  which  it  begins  in  the  layer  of  the  optic  nerve 
fibreis  and  extends  inwards. 

The  principal  masses  of  tumor  are  composed  of  aggregations  of  nuclei  and 
celk.  t^ig.  18<>,]  The  latter  are  rouud  or  oval,  small  in  size,  and  occs- 
fiionally  have  small  prolongations.  They  are  sometimes 
arrang^  in  rows,  and  contain  one  or  more  nuclei.  The 
free  nuclei  are  small  and  round,  and,  according  to  Vir- 
chow* correspond  exactly  to  the  little  light- refracting 
nuclei  of  the  granular  layer.  The  inter-cellular  substance 
IS  80  scanty  that  it  (^n  be  hardly  dis^tingulshed,  but  on 
adding  chromic  acid  it  becomes  fiuely  granular.  In  the 
soft  variety  of  the  tumor,  the  cells  are  larger  than  in  the 
hard,  and  in  the  latter  the  cellular  tissue  is  fibril lated. 
[These  tumors  are  souietiracs  very  vascular,  the  bloodvessels  being  very 
large.  During  their  growth,  hemorrhages*  often  occur  both  upon  the  surface 
of  the  retina  and  within  the  tumor.  These  latter  are  recognized  after 
removal  by  the  patches  of  blood-pigment,  which  is  sometimes  enclosed  in 
cells,  and  sometimes  is  found  in  free  crystals.— B.]  The  tumor  may  subse- 
quently undergo  fatty  and  chalky  degeneration.  Sometimes  the  cells 
augment  in  size  or  assume  a  spindle  shape,  and  the  nuclei  incre^^e  in 
number,  and  then  the  morbid  growth  must  be  consiflered  to  l>e  of  a  sarco- 
matous nature.  Indeed,  Virchow  has  sliown  that  the  tumor  sometimes 
assumes  a  mixed  character,  one  part  resembling  glioma  in  structure,  another 
sarcoma,  so  that  it  may  be  termed  *'  glio-sarcoma,"  and  he  thiuka  this  to  be 
fer  more  dangerous  in  character  than  simple  glioma.*  [This  tendency  to 
limit  the  terra  "  sarcoma'*  to  a  large  round  ceil  or  spindle-cell  growth  is 
histologically  incorrect,  and  should  not  be  perpetuated. — B.] 

Virchow  thinks  that  a  sharp  line  of  demarcation  cannot  be  drawn  between 
glioma  and  inflaramatory  neoplasms  of  the  retina,  as  the  former  may  in  ita 
course  be  accompanied  by  intlammatory  symptoms.     He   considers  **  that 
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the  name  glioma  is  apposite,  as  the  neciplastic  formation,  even  if  of  an  in- 
flammatorv  nature,  assumes  a  more  permanent  character  and  turnor-like 
form,  it  being,  however,  of  course,  always  understood  that  its  structure  must 
be  composed  of  homologous  elements.  A  suppurative  retinitis  can  never 
give  rise  to  glioma/'* 

Von  Graefe,  however,  does  not  believe  that  glioma  is  due  to  an  inflam- 
matory hyperplasia,  and  thiuks  that  observations  which  have  been  advanced 
in  support  of  such  a  view,  have  depended  either  upon  the  fact  that  the 
sequelae  of  intra-ocular  inflammations,  e,  g.,  plastic  inflammations  of  the 
vitreous  humor,  or  subretinal  deposits,  have  be€^n  mistaken  for  eliomata :  or 
that  the  finnt  period  of  the  tumor  has  been  completely  overlooked,  and  the 
consecutive  iuflammatory  complications  were  supposed  to  form  the  origin  of 
the  disease.  Moreover,  as  he  points  out,  clinical  observation  shows  a  marked 
difference  between  the  first  period  of  glioma  and  an  inflammatory  hyperplasia. 

The  question  whether  glioma  is  to  be  regarded  as  a  malignant  disease  is 
still  considered  doubtful  by  some  observers.  Von  Graefe,'  however,  speaks 
in  tlie  most  decided  nmnuer  as  to  its  malignancy,  and  thinks  that  this  in- 
creases with  the  length  of  its  existence  and  the  increase  of  its  development 
It  has  been  thought  that  glioma  diflers  from  sarcomatous  tumors  of  the 
choroid,  etc.,  in  this,  that  it  does  not  appear  secondarily  to  affect  distant 
organs,  being  only  prone  U^  local  infection  -^  but  this  has  been  proved  to  be 
erroneous.  Hulke*  mentions  a  case  in  which  the  retinal  glioma  in  each  eye 
extended  beyond  the  optic  nerves  within  theaskull,  and  in  which  he  distinctly 
observed  the  growth  of  the  glioma  in  the  connective  tissue  separating  the 
bundles  of  nerve  fibres  in  the  nerve  trunk,  in  front  of  the  optic  commissure. 
The  propagation  of  the  disease  from  the  retina  occurs  in  two  directi<"*ns — 
(1)  towards  the  choroid  ;  (2)  to  the  optic  nerve,  and  the  implication  of  the 
latter  is.  according  to  Hirschberg,  far  more  frequent  than  has  been  generally 
supposed,  occurring  almost  without  an  exception  and  in  a  toleraoly  short 
Bpace  of  time  after  the  origin  of  the  dise^ise  in  the  retina.  Out  of  the  eight 
cases  which  he  reports,*  the  optic  nerve  was  implicated  in  six,  and  in  most 
to  a  very  considerable  extent.  [Both  choroiii  and  optic  nerve  may  be 
involved  very  ejirly  in  the  course  of  ihe  disease,  and  later,  the  ciliary  body 
and  iris  may  become  infiltrated  before  the  growth  perforates  the  sclera, 
though  this  is  not  common.  The  optic  nerve  in  rare  cases  becomes  enor- 
mously thickened,  the  infiltration  following  mainly  the  medullary  sheath  of 
the  nerve  fibres.  Occasionally  we  meet  with  small  secondary  tumors  in  the 
sclera,  usually  on  its  external  surface,  which  have  no  connection  with  the 
internal  growth,  or  if  they  have,  jt  is  microscopic. — B.]  In  this  tendency 
to  extension  of  the  disease  to  the  optic  nerve  and  thence  to  the  brain,  is  to 
be  sought  the  extreme  danger  of  retinal  glioma,  for  a  secondary  tumor  of 
the  brain  may  be  ibrmed,  or  encephaliih  ensue.  [These  intra-eranial  tumors 
may  grow  to  a  large  size  without  causing  any  brain  symptoms,  though  this 
L&  not  usually  the  case.  The  extension  to  the  chiiii^m  and  optic  nerve  of  the 
other  eye  may  lead  to  complete  amaurosis,  though  there  may  be  no  tumor  in 
the  second  eye  iteelf— B,]  Hence  the  necessity  of  excising  the  eye  at  the 
earliest  opportunity,  and  dividing  the  optic  nerve  as  far  back  as  possible. 
The  first  retro*ocular  extension  of  the  disease  is  very  difficult  to  diagnose, 
but  Von  Graefe*  has  found  that  when  degeneration  of  the  optic  nerve  haa 

I  Loc.  ciL,  159.  «  "  A.  f.  O.,"  liv.  2,  110. 
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enBued,  the  eyebaU  becomes  slightly  more  prominent,  and  its  lateral  move- 
ments Bomewhat  curtailed.  There  is  also  more  resistance  felt,  if  the  eye  is 
pressed  back  into  the  orbit,  and  the  little  furrow  between  the  eyelids  and 
wall  of  the  orbit  is  obliterated.  When  the  orbital  adipose  tissue  is  once 
implicated,  the  progress  of  the  disease  ia  very  rapid,  Knapp^  has  shown 
that  the  propagation  of  the  disease  to  the  neighboring  tissues  occurs  In  two 
wayst  1,  by  dissemination  of  gerras;  2,  by  direct  contact 

[The  extension  of  the  growth  to  the  tissues  and  bones  of  the  face  and  skull 
is  sometimes  very  rapid.  The  parotid  and  submaxillary  glands  become 
infiltrated  and  form  the  origin  of  large  secondary  tumors.  Secondary 
deposits  also  occur  in  the  bones  of  the  skull  entirely  disconnected  with  the 
orbital  tumor.  They  originate  sometimes  in  the  diploe,  sometimes  in  the 
periosteum;  are  very  'vascular,  and  are  often  accompanied  by  the  develop- 
meat  of  osteophytes.  Metastatic  growths  have  been  found  in  the  clavicle, 
the  ribs,  and  the  09  brachii.  The  liver  is  the  most  fref|ueotiy  involved  of  i?ll 
the  internal  organs,  though  kidneys,  longs,  and  ovaries  are  not  uncommonly 
invaded  by  the  metastatic  growth. — B.] 

The  causes  of  glioma  are  quite  obscure ;  but  in  some  cases  it  appears  to  be 
due  to  a  traumatic  origin.  It  occurs  in  children  between  the  ages  of  two 
and  eleven,  and,  according  to  Hirschberg,  no  authentic  case  is  recorded  in 
which  it  was  observed  ailer  the  age  of  twelve.  It  may,  according  to  Travers, 
be  sometimes  congenital,  he  having  extirpated  such  an  eye  in  a  child  of 
eight  months,  [When  it  is  congenital  its  development  is  very  slow,  and 
never  goes  beyond  the  first  stage  during  fietal  life. — B.]  Sometimes  both 
eyes  are  afl!ected  with  the  disease,  and  in  such  cases  Von  Graefe  thinks  that 
we  must  not  consider  the  aflTection  as  having  been  propagated  from  one  eye 
to  the  other  by  way  of  the  chiasma,  for  in  the  cases  of  Saunders  and  Hayes, 
reported  by  Wardrop,  the  optic  nerve  of  the  secondarily  affected  eye  was 
found  to  be  quite  normal  Nor  does  the  idea  of  a  dyscrasia  hold  good,  on 
account  of  the  general  immunity  of  other  organs  from  metastatic  gliomata. 
Von  Graefe  rather  seeks  the  explanation  in  the  peculiar  symmetry  which 
exists  between  the  two  eyes,  the  influence  of  which  is  so  oflen  and  very 
markedly  illustrated  in  inflammatory  diseases  of  the  eye.  In  some  instances, 
glioma  a|rpeara  to  be  hereditary,  and  occurs  in  several  members  of  the  same 
family.  Thus  Ijcrche  mentions  four  children  being  affected  with  it  out  of  a 
family  of  seven ;  Sichel  saw  it  in  four  children  of  the  same  mother.  The 
children  affected  with  glioma  are  oftca  of  a  peculiarly  fair  and  beautiful 
complexion,  although  perhaps  somewhat  delicate  in  constitution.  [The  male 
sex  seems  somewhat  more  disposed  to  be  attacked  than  the  female  sex.  Its 
frequency,  as  compared  to  other  eye  diseases^  varies  from  four  one-hundredihs 
to  six  one-hundredths  per  cent.— B.] 

The  prognosu  of  the  disease  is  always  extremely  grave,  as  the  affection  ia 
verj^  apt  to  recur,  and  we  have  no  guarantee  that  the  optic  nerve  ia  not 
already  implicated,  even  although  the  intra-ocular  tumor  may  still  be  very 
small.  For  this  reason,  the  immediate  removal  of  the  eye  should  be  very 
strongly  urged  as  soon  as  the  diagnosis  of  glioma  is  established,  for  this  Ib 
the  only  chance  of  saving  the  patient's  life.  The  opinion  that  the  disease 
may  become  spontaneously  arrested,  or  may  retrograde,  is,  according  to  Von 
Graefe,  quite  erroneous.  For  he'  has  found  that  the  affection  progresses 
steadily  and  surely,  indeed  with  greater  steadiness  than  sarcoma  of  the 
choroid,  and  that,  reckoning  from  the  earliest  appearance  of  the  disease, 
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when  the  tumor  still  only  occupies  a  small  portion  of  the  eye,  from  one  to 
three  years  elapse  before  its  extra-ocular  development  becomes  manifest.  In 
those  cases  in  which  this  occurs  at  a  very  early  age,  e,  g,,  at  the  termination 
of  the  first  year  of  the  ohiltl  s  life,  he  congiders  it  probable  that  the  glioma 
was  congenital. 

Treabneiit — It  has  been  urged  by  some  surgeons,  that  the  extirpation  of 
the  eye  is  useless,  as  the  disease  is  sure  quickly  to  recur  and  enci  fatally. 
But  cases  are  on  record  in  which  several  years  have  elapsed  after  tlie  opera- 
tion, without  a  return  of  tho  disease/  The  rule  is,  therefore,  to  remove  the 
eye  at  the  earliest  possible  period,  so  that  there  may  be  the  chance  of  the 
optic  nerve  beiog  still  unaffected. 

The  chief  danger  is,  that  the  disease  should  extend  to  the  brain*  or  thai 
the  tumor,  increasing  more  and  more  in  size,  should  perforata  the  eyeliall, 
and  from  the  severe  pain,  the  great  enlargement  of  the  tumor,  the  occurrence 
of  hemorrhage,  etc.,  undermine  the  patient's  health.  Cerebral  compHca* 
tions  should  be  suspected,  if  the  patient  becomes  drowsy,  languid*  and 
stupid,  lying  about  and  sleeping  a  great  deal,  if  there  is  great  and  constant 
headache,  or  if  syrnptoms  of  paralysis  manifest  themselves.  But  even  when 
the  tumor  has  burst  through  the  coats  of  the  eyeball,  and  iafungating  exten- 
sively, its  removal  is  advisuble,  more  especially  if  there  is  much  pain  and 
hemorrhage.  It  must,  moreover,  be  remembered  that  it  is  the  only  chance 
of  prolonging  life,  and  of  alleviating  the  dreadful  sufferings  of  the  patienL 
In  excising  the  eye,  the  optic,  nerve  should  be  divided  very  far  back,  in 
onJer,  if  possible,  to  remove  all  the  disease.  Von  Graefe  was  in  the  habit, 
in  such  cases,  of  passing  a  neurotome  (after  he  has  divided  the  conjunctiva) 
along  the  outer  wall  of  the  orbit  to  the  bottom  of  the  latter,  then  pulling  the 
eye  as  far  forwards  as  possible,  and  dividing  the  optic  nerve  quite  close  Uj 
the  optic  foramen  ;  he  then  proceeded  with  the  exciision  in  the  usual  manner. 
If  the  disease  has  extended  to  the  tissue  of  the  orbit,  it  will  be  advisable  to 
apply  the  chloride  of  zinc  paste  ailer  the  removal  of  the  eyeball,  so  as  to 
destroy,  if  possible,  all  the  morbid  tissue.  [In  removing  the  contents  of  the 
orbit,  the  periosteum  niut^t  always  be  removed  as  completely  as  possible.  If 
the  eyelids  are  involved*  they  are  best  remove<i  close  to  the  orbital  margin, 
and  if  the  subjacent  bone  lonkti  disunited,  it  must  be  scraped  clean.  When 
the  disease  has  not  been  entirely  removed,  the  growth  recurs  rapidly,  usually 
within  a  few  weeks. 

2.  Sartoitm  of  the  Bethia,— In  rare  cases  sarcoma  of  the  choroid  is  accom- 
panied by  small  sarcomatous  dep<3eits  in  the  retina,  which  may  be  direct 
prolongations  of  the  choroidal  growth,  but  which  occasionally  are  isolated 
nodules.  Cases  have  been  reported  by  Klebs,  Knapp,  antl  Hirschberg. 
C*  Arch.  f.  Ophth.;*  xi.  2,  xvi.  1 ;  **  Archives  of  Ophthal.,''  iv.  1.) 

3.  Miliary  Tuherde^  in  the  Retina, — Only  a  sin^de  authenticated  caje  of 
this  kind  has  been  reported  by  Perls,  in  which  the  iris  and  ciliary  body  were 
also  involved.     {**  Arch.  f.  Ophthal./'  xix.  1.) 

4.  Vascular  Growtlis  of  the  Betina, — Multiple  small  vascular  tumors,  pro- 
liferations from  the  arterial  walls,  have  been  met  with  in  the  degencratiiiu  af 
the  vascular  wally  occurring  in  chronic  glaucoma.  They  are  said  In  be  trans- 
formed later  into  connective  tissue  ('*  Kl,  Mou.,"  Aug.  1671,  p.  425 >. — ^B.) 


4 
4 


»  Vide  ''  R.  L.  O,  H.  Rep.,"  iv.  87  ;  ftlso  Von  Gruefe^s  article,  Iocs,  dt. 
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16.— ATROPHY  OF  THE  RETINA. 


I 

I 

I 


I 


Atrophy  of  the  retina  is  met  with  as  the  fi aal  stage  of  many  of  the  intra- 
ocular inflammatioDB,  of  giaiicoma,  and  cerebral  amaurosia.  It  may  be 
partial  and  confined  to  certain  portions  or  elements  of  the  retina,  or  complete, 
the  whole  retina  becoming  greatly  attenuated  and  changed  into  a  thin, 
transparent^  fibrillar  connective  tissue,  which  is  so  delicate  that  the  details  of 
the  choroid  can  be  seen  with  unusual  distinctness,  and  the  faint  normal 
retlex  of  the  retina  is  entirely  absent.  The  retinal  vessels  become  excess- 
ively attenuated,  and  at  last  changed  into  thin  streaks  or  lines,  or  disappear 
more  or  less  completely.  The  optic  nerve  at  the  &iime  time  shows  all  the 
Bymptoms  of  advanced  rlegeneration  (perhaps  glaucomatous  excavation)  and 
atrophy.  In  the  retinal  atrophy  which  ensues  upon  inHammation,  the  retina 
is  generally  for  a  time  more  or  less  opaque,  and  studded  perhaps  here  and 
there  with  patches  of  exudation,  hut  subsequently  it  becomes  more  and  more 
thinned  and  transparent.  Deposits  of  pigment  and  cholesterine  are  some- 
times noticed  in  the  atrophied  tissue. 

Ifi.^CYSTS  IN  THE  RETINA.    [CYSTOID  DEGEXERATTON.— B,] 

These  may  occur  in  varying  number,  and  differ  in  size  from  a  small  pea 
to  a  hazel-nut.  On  a  section  of  the  globe,  they  appear  to  the  naked  eye  as 
email  transparent  vesicles,  studded  over  the  outer  portion  of  the  retina* 
They  are  probably  produced  by  the  development  of  colloid  materia!  in  the 
external  granular  layer,  and  by  a  prolileration  of  the  radiating  trabecular 
fibres  (Iwanotf ).^  The  latter  form  the  outer  and  lateral  walls  of  the  cyst, 
ihe  inner  wall  being  formed  by  the  internal  layers  of  the  retina.  Mr.  Vernon 
has  met  with  cysts  in  the  retina  in  four  instances. 

[The  anterior  portion  of  the  retina  is  in  old  age  the  seat  of  a  peculiar 
cystoid  formation^  described  by  Iwanoif  as  ledema.  Between  the  ora  serrata 
and  pars  ciliaris  retinae,  the  retina  becomes  decidedly  thickened,  and  here 
spaces  devehip.  The  degeneration  aflfecLs  mainly  the  inner  granule  layer,  and 
the  bacillar  layer  is  generally  intact.  This  cystoiil  degeneration  is  also  met 
with  in  cases  of  detachment  of  the  retina,  both  idiopathic  and  traumatic, 
and  in  glaucomatous  eyes;  and  here  the  degeneration  begins  generally  in  the 
external  granule  layer,  and  the  cysts  sometimes  reach  a  very  large  size.  In 
Bome  cases  there  Ls  no  trace  of  any  inflammatory  origin,  though  usually  this 
is  not  so, — B.] 

[17— CONNECTIVE-TISSTTE  FOR^^fATION  IN  THE  RETINA. 

After  injuries  of  the  eye  with  extensive  hemorrhages  intf*  the  vitreous  and 
retina,  there  sometimes  remain  dense,  pigmented  connective-tissue  bands  in 
the  retina  which  dip  down  into  the  choroid.  Occasionally  these  are  met 
with  idiopathically.  This  condition  has  been  called  retinitis  proliferans,  but 
Leber  thinks  the  membranes  are  always  the  remains  of  hemorrhages.  The 
retinal  vessels  sometimes  overlie  them  and  sometimes  run  beneath  them,  and 
occasionally  the  optic  disk  is  entirely  concealed  by  one  of  these  new  forma- 
tions, ITsually  the  vision  is  markedly  afi'eeted,  but  sometimes  an  amount 
of  vision  is  retiiined  out  of  all  proportion  to  the  comlition  revealed  by  the 


L 
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ophthalmoacsope.  Some  of  the  cases  reported  in  which  the  mem  bran  iform 
growths  appeared  to  be  indirectly  caused  by  extensive  retinal  hemorrhage, 
more  properly  belong  to  the  class  of  counective-tissue  groMths  within  the 
vitreous.  They  present  a  greenish  appearance  in  front  of  the  retina,  and 
extend  a  varying  distance  into  the  vitreoys.  Parent  rejects  Manx*  theory  of 
the  formation  of  these  membranes,  and  offers  as  a  substitute  the  tlieory  that 
the  fibrine  of  the  blood  in  these  hemorrhages,  being  extravasat^ed  in  loo  large 
an  amount  to  be  entirely  absorbed,  becomes  organized  and  is  transformed 
into  connective  tissue,    (See  "  Recueil  d'ophthalmologie,"  Dec.  1880,) — BJ] 


[18.— INJURIES  OF  THE  EETIXA. 

Besides  the  wounding  of  the  retina  which  results  from  rupture  of  the  ey< 
ball,  the  retina  is  often  wounded  by  small  bits  of  steel  or  glass  which  hav« 
penetrated  the  eyeball.    These  may  remain  sticking  in  the  retina,  or  rebonnd- 
and  fall  to  the  bottom  of  the  vitreous.     Foreign  bodies  may  become  eocap- 
fiulaterl  in  the  retina  aud  remain  quiescent  for  years.    Particles  of  steel  have: 
•also  been  removed  from  the  retina.     ( *'  Trans.  Amer.  OphthaL  Soc,"  1S78.- 
**Arch.  of  OphthaL,"  vii. )     Wounding  of  the  retina  is  usually  accompanied 
or  followed  by  such  destructive  inflammation  of  the  other  tissues  of  the  eye,. 
that  its  individual  consideration  may  be  omitted. 

Rupture  of  the  retina  alone  and  in  connection  with  rupture  of  the  choroid 
from  a  blow,  has  been  known  to  occur,  but  these  cases  are  extremelr 
rare.  Generally  the  external  layers  next  the  choroid  are  the  parts  involved. 
The  vision  is  usually  very  much  disturbed  from  the  effects  of  such  an  injury. 
Blows  upon  the  eye  are  sometimes  followed  by  loss  of  vision,  where  the  oph- 
thalmoscope reveals  little  or  no  injury.  This  condition  has  been  called 
comrnotio  reth\(£  or  concussion  of  the  retina^  and  there  are  two  varieties  of 
these  cases:  first,  severe  cases  with  entire  or  alm<:>st  entire  loas  of  vision, 
usually  of  long  duration  and  accompanied  with  defects  of  eccentric 
vision;  and  second,  slighter  cases  of  trivial  and  brief  diminution  of  central 
vision  alone.  When  the  eye  is  struck  a  severe  blow,  the  retinal  bloodvessels 
are  instantaneously  deprived  of  their  blood,  a  purely  mechanical  phenomenon 
arising  from  compression  of  the  eyeball,  and  lasting  but  a  lew  secon<is. 
The  vessels  then  fill  again,  apparently  to  a  normal  degree.  A  further 
direct  result  of  the  blow  is  a  distinct  diminution  in  the  size  of  the  puptJ.and 
an  abnormal  resistance  to  the  action  of  atropia  on  the  part  of  the  sphincter 
of  the  iris.  Finally,  central  vision  is  at  once  reduced.  In  about  an  hour  afte 
the  injury,  changes  begin  to  appear  in  the  retina  iu  the  shape  of  irregular 
gray  dots,  which  gradually  coalesce  into  a  continuous  opacity,  which  slowly 
changes  color,  becomes  brighter,  and  sometimes  very  white^  T* hese  alterations 
do  not  always  occur,  and  Berlin  concludes  that  the  disturbance  of  vision  k 
generally  Independent  of  the  retinal  opacity.  Moreover,  the  disturbance  of 
vision  and  the  retinal  lesion  do  not  develop  simultaneously;  for  while  vision 
is  at  itft  worst  <lirectly  after  the  injury,  then  improves  rapidly  for  a  short  time, 
and  finally  very  slowly,  the  retinal  opacity  di^es  not  appear  until  one  or  two 
hours  after  the  injury,  at  a  time  when  vision  has  already  improval.  On  the 
other  hand,  the  opacity  disappears  in  a  day  or  two,  while  it  takes  a  long  tiaie 
for  vision  to  be  restored.  I  inally,  observations  show  that  the  disturbaQce 
affects  central  vision  only,  and  is  entirely  independent  of  the  character  of  the 
opacity.     (See  "Archives  of  Ophthalmology,"  x,  4.)— B.] 
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[19.— CYSTICERCUS  UNDER  THE  RETINA. 

This  was  first  described  by  Von  Graefe.  The  worm  occurs  much  oftener 
between  the  retina  and  the  choroid  than  in  the  vitreous.  At  first  the  retina 
>ver  the  bladder  is  transparent,  but  it  gradually  becomes  opaque,  and  the 
vitreous  begins  to  grow  turbid.  The  visual  field  is  interrupted,  and  when  the 
ftniznal  moves,  as  it  frequently  does,  it  leaves  behind  it  an  opaque  spot.  If  the 
retina  becomes  totally  detached,  the  cysticercus  becomes  encapsulated  and  does 
QOt  penetrate  into  the  vitreous.  When  the  vitreous  remains  transparent,  the 
animal  may  occasionally  be  seen  to  move  its  head  and  neck.  Vision  steadily 
iiminishes,  and  eventually  violent  infiammatorv  symptoms  supervene,  caus- 
ing acute  irido-choroiditis.  An  attempt  should  be  made  to  extract  the  cysti- 
cercus b^  an  incbion  through  the  sclera  in  the  region  of  the  sac,  or  by  an 
Lncision  in  the  sclero-corneal  margin,  extraction  of  the  lens,  and  subsequent 
removal  of  the  entozoon.  This  latter  operation,  however,  is  only  suitable 
when  the  animal  has  entered  the  vitreous.  The  prognosis  in  any  event  is 
un&vorable. — B.] 


CHAPTER   XIL 
DISEASES  OF  THE  OPTIC  NERVE. 


1.— HYPEREMIA  OF  THE  OPTIC  NERVE. 

Hyperjgmia  of  the  optic  nerve  is  a  part  symptom  of  hypenBmia  of  th-  -^ 
retina  and  choroid.    This  condition  is  characterized  by  the  optic  disk  bein^g 
much  reddened,  its  minute  vessels  fuller  and  more  conspicuous,  and  it^-^ 
margin  indistinct  and  hazy,  so  that  it  is  not  sharply  defined  against  the  sur"^ 
rounding  retina;  this  haziness  is  least  marked  at  the  temporal  side.    [I'^' 
should  be  remembered  that  the  nasal  part  of  the  optic  disk  is  naturally^' 
redder  than  the  temporal. — B.]     In  some  cases,  faint  radiating  stripes  ca^B- 
be  seen  passing  slightly  over  into  the  retina.     In  that  form  which  accom- 
panies hypenemia  of  the  choroid,  the  disk  is  also  reddened,  but  this  ceasesr 
at  the  sclerotic  ring,  and  the  margin  of  the  disk  is  everywhere  sharply  andL 
clearly  defined  (Mauthner). 

2.— INFLAMMATION  OF  THE  OPTIC  NERVE  (OPTIC  NEURITIS, 
NEURO-RETIXITIS),  Plate  VI.,  Figs.  13  and  14. 

Infiammation  of  the  optic  nerve  is  distinguished  by  the  following  ophthal- 
moscopic symptoms.  At  the  outset,  there  exists  a  certain  degree  of  hyper 
semia  and  oxiema  of  the  optic  nerve  entrance  and  of  the  retina  in  its 
vicinity,  so  that  the  disk  appears  abnormally  red  and  somewhat  opaque  and 
swollen,  its  outlines  being  hazy  and  indistinct.  In  some  cases  the  neuritis  u 
partial,  the  serous  infiltnition  and  swelling  being  at  first  chiefly  or  entirely 
confined  to  one  pi>rtion  of  the  disk.  But  the  inflammatory  symptoms  soon 
become  more  raarkeil.  The  optic  disk  becomes  enlarged,  swollen,  and  promi- 
nent, and  its  outline  irregular  and  indistinct  (from  proliferation  of  the  con- 
nective-tissue elements^,  so  that  it  jvasses  over  into  the  retina  without  any 
sharp  line  of  demarcation.  Moreover,  the  smooth,  transparent,  delicate 
pink  ap)>earanoe  of  the  disk  is  lost,  and  it  assumes  an  opaque,  reddish-gray 
tint :  the  hypertn>phy  of  its  connective  tissue  causing  it  to  appear  striated 
and  "woi^lly."  On  account  of  the  great  swelling  and  prominence  of  the 
disk,  it  can  l>e  seen  at  some  little  distance  in  the  erect  image;  the  refraction 
having  in  fact  beivnio  hy|H^rmetrv>pio.  The  inflammation  eenerallv  extends 
more  or  loss  on  to  the  retina  in  the  vicinity  of  the  disk,  rendering  tie  former 
hazy  and  indistinct.  The  appearance  of  the  retinal  vessels  is  also  markedly 
changeil.  The  veins  are  much  dilate^!,  dark,  and  often  very  tortuous,  dip- 
ping hero  and  there  into  the  infiltration,  so  as  to  be  more  or  less  covered 
and  hidden  by  it,  and  internipiovl  in  their  course.  The  aneries  may,  on  the 
other  hand.  Iv  s^>  much  diminishisi  in  calibre  as  to  be  hardly  distinguish- 
able. On  aovVMiut  of  the  dovolopnioni  of  numerous  small  vesssels  on  the  disk, 
the  latter  i>  very  r\\l  and  vasvmiar,  its  e^lgo  liK^king  perhaps  as  if  it  were 
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<2overed  br  a  reddish  fringe.  On  and  around  the  di»k  are  i^cattered  numerous 
striated  blood  exinivasatiuna  of  varying  aize  and  shape.  On  using  a  high 
xsagnifying  power,  we  are  often  able  to  make  out  that  the  apparent  hemor- 
z-hagic  effusions  in  reality  consist  of  minute,  closeJy  packed,  newly  devel- 
oped bloodvessels.  The  inflammatory  swelling  and  exudation  niay^  how- 
ever, be  BO  considerable  tliat  the  vessels  are  completely  hidden  on  the  disk, 
and  can  only  be  followed  up  to  its  margin,  ancf  only  here  and  there  can 
the  outline  of  a  vessel  be  faintly  traced  on  it^  expanse.  Although  cases  of 
xetinltis,  more  esspecially  the  parenchymatous  and  nephritic,  are  generally 
SMSCOCiipanied  by  a  certain  degree  of  inflammation  of  the  optic  nerve,  I  shall 
liere  confine  myself  to  the  description  of  optic  neuritis  as  an  idiopathic  dis- 
ease, and  not  as  a  part  symptom  of  inflammation  of  tlie  retina. 

We  may  distinguish  two  pi  incipal  forms  of  optic  neuritif?,  viz. :  1.  The 
**  engorged  papU/a'*^  (8tauungspapille  of  Von  Graefe),  in  which  the  inflam- 
maiiOD  commences  in  the  papilla  (optic  dii^k)  and  extends  upwards  along 
the  trunk  of  the  nerve,  but  generally  stopping  short  at  the  lamina  cribrosa. 
fieoce  it  might  very  well  be  termed  '*  ascending ''  neuritis.  [The  term 
usually  employed  in  the  text-books  for  this  form  of  inflammation  has  been 
"choked  disk  ;"  but  there  has  recently  been  intrwluced  into  our  terminology 
the  word  *' papillitis,"  to  describe  the  same  ophthalmoscopic  symptoms.— B.] 
2.  The  "  descending  ueuritis,^*  in  which  the  inflammation  commences 
«ctra*ocularly,  and  extends  downwards  to  the  optic  disk. 

The  engorged  papilla  is  almost  always  due  to  an  impediment  to  the  circu- 
lation witliin  the  nerve,  whieli  may  be  caused  by  an  intra-orbital  tumor 
pressing  upon  the  latter,  or  by  an  increase  in  the  intra -cranial  pressure,  and 
consequent  retardation  and  obstruction  to  the  circulation  in  the  optic  nerve. 
This  mechanical  obstruction  to  the  circulation  in  the  central  vessels  of  the 

•  retina  is  soon  followed  by  serous  infiltration  of  the  optic  nerve,  an<i  sub&e- 
quenlly  by  inflammatory  proliferation  of  its  connective-tissue  elements. 
Hence,  there  is  a  considerable  swelling  of  the  nerve,  antl  as  the  firm  scleral 
ring  cannot  yield,  but  closely  embraces  it,  the  nerve  is  here  more  or  less 
strangulated,  which  impedes  the  circulation  still  more.  The  irritation  pro- 
duced by  this  compression  is  soon  followed  by  inflammation.  Iwanoff," 
however,  narrates  a  case  of  neuritis  o()tica  in  which  the  ophthalmoscopic 

I  symptoms  of  engorged  papilla  and  hypt*riemia  of  the  optic  nerve  and  retina 
were  very  marked,  and  lasted  for  more  than  twelve  months;  and  yet,  on 
microscopical  examination,  no  inflammatory  changes  were  found  in  the 
nerve^  but  only  hyperjemia  of  the  vessels,  great  dilatation  of  the  capillaries, 
and  slight  hypertrophy  of  the  connective  tissue,  but  the  nerve  fibres  were 
quite  unaflected. 
Von  Graefe'  was  the  first  to  recognize  the  connectiou  between  optic 
neuritis  and  affections  of  the  brain,  as  well  as  certain  morbid  conditions  of 

I  the  orbit.  According  to  him,  the  engorged  papilla  is  chiefly  distinguished 
by  great,  but  perhaps  partial  swelling  and  prominence  of  the  disk,  numerous 
and  considerable  hemorrhages  on  and  around  the  papilla,  and  great  dila- 
tation, darkness,  and  tortuosity  of  the  veins ;  the  arteries  being  on  the  con- 
trary very  small,  attenuated,  and  often  almost  bloodless.  The  juflammatory 
I  infiltration  of  the  retina  is  confined  to  the  close  vicinity  of  the  nerve 
entrance,  [In  the  choked  disk  from  chronic  meningitis,  with  or  without 
tumors,  besides  the  signs  already  mentioned,  there  may  also  be  masses  of 
exudation  in  the  retina  between  disk  and  macula,  reeembling  very  markedly 

1  The  '*  iichiDiniii  of  the  disk  '^  of  Dr.  Allbtitt,  who«e  work  on  the  ophthalmoMsope  I 
would  reoommend  to  the  AtteQtion  of  th(j  reader. 
»  *♦  KL  Montttahl,"  1868,  421,  ■  «*  A.  L  O./'  vii.  %  58. 
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the  appearance  hitherto  regarrled  as  pathognomoDic  of  Brigbt's  difieaae*  A 
rare  uecurreiice  in  papillitis  is  a  spontaneous  arterial  pulsation  from  ob- 
structed circulation,  due  either  to  neuritis  or  orbital  tumors. — B,] 

In  the  descending  neuritis  the  tissue  of  the  nerve  is  more  difFusely  clouded^ 
but  the  swelling  and  redness  of  the  disk  are  much  less,  and  its  tint  b  of  a 
faint  gray.  The  opacity  of  the  retina  is  more  diifuse  and  extensive,  and 
reaches  deeper  into  its  structure.  The  retina!  arteries  are  considerabJT 
dioainished  in  calibre,  but  the  veins  are  less  dilated  and  tortuous  than  in  the 
engorged  papilla.  On  account  of  the  more  extensive  implication  of  the 
retina,  as  well  ns  the  appearance  of  white  patches  on  it,  the  disease  some- 
times assumes  a  certain  similarity  to  nephritic  retinitis,  and  might  even  be 
mistaken  for  it  by  a  superficial,  careless  observer*  The  chief  points  in  the 
differential  diagnosis  of  these  two  diseases  have  been  already  meutioued  in 
the  article  upon  "  Retinitis  Albuminurica"  (page  513),  On  account  of  its 
involving  so  considerable  a  portion  of  the  retina,  this  form  may  be  calM 
"  neuro-retinitis,**  As  Iwanotf  points  out,*  the  inflammation  of  the  optic 
nerve  which  ensues  secondarily  upon  intiamraation  of  the  retina  (e.  g., 
nephritic  retinitis)  or  choroid  might  justly  and  appropriately  be  termed, 
"  intra-ocuhtr  neuritis," 

It  must  be  stated,  however,  tliat  the  distinctive  characters  of  these  two\ 
forms  of  neuritis  are  not  often  si>  strongly  marked,  and  also  that  the  one] 
may  pass  over  into  the  other,  and  thus  give  rise  to  a  mixed  group  of  oph- 
thalmoscopic appearances.  Sometimes  in  the  descending  neuritis,  the  opacity,] 
sweliing,  and  redness  are  chiefly  confined  to  the  periphery  of  the  disk,  th( 
central  portion  being  relatively  but  little  involved,  and  this  has  hence  been^ 
called  "  peri-neuritis/' 

In  some  cases  of  optic  neuritis  in  children,  Mr.  Hutchinson  has  met  with 
a  peculiar  appearance  of  the  retina  in  the  region  of  the  yellow  spot,  viz., 
group  of  highly  reft^active  globules,  resembling  at  the  first  glance  a  chu 
of  jspider'fi  eggs;  these  group??  are  almost  symmetrical  and  very  definite,' 

When  the  inflammatory  symptoms  subside,  the  morbid  products  become 
gradually  absorbed,  the  swelling  and  prominence  of  the  papilla  diminish, 
and  it  gradually  becomes  flattened  ;  at  the  same  time  assuming  a  paler  tint, 
the  neighboring  retina  remaining  perhaps  a  little  clouded.  The  retinal 
veins  diminish  m  size  and  tortuosity,  the  blood  extra vasationB  become 
sorbed,  the  opacity  of  the  retina  disapi)ears,  and  the  disk  may  graduall] 
regain  a  more  normal  appearance,  and  vision  may  be  restored.  As 
swelling  and  infiltration  of  the  nerve  are  far  more  considerable  in 
enirorged  jiapilla  than  in  the  descending  neuritis,  the  absorption  is  also  less" 
rapid  than  in  the  latter.  In  severe  cases,  recovery  is,  however,  the  excep- 
tion, not  the  rule,  for  the  nerve  generally  becomes  atrophied,  Even  in  those 
cases  in  which  vision  is  restored,  the  diak  remains  somewhat  opaque  and  of 
a  pale-creamy  tint.  We  are,  however,  generally  able  for  a  long  time  to  dij|fl 
tinguish  the  atrophy  ensuing  upon  optic  neuritis  from  that  wbich  is  meH 
with  in  cerebral  or  cerebro-spinal  amaurosis,  and  which  is  termeii  simple  or 
progre^ive  atrophy*  In  the  atrophy  consecutive  upon  optic  neuritis,  the 
outline  of  the  disk  remains  somewhat  hazy  and  indistinct,  and  does  not 
fthow  the  clearly  cut,  sharply  defined  contour  so  characteristic  of  the  other 

irm.     The  disk  may  also  remain  somewhat  swollen,  and  its  whiteness  lad 
Imnsparency  and  lustre,  being  dull  and  of  iin  o[>aque  and  somewhat  cream] 
litit.     The  retinal  veins,  moreover,  retain  for  a  long  time  a  cert^iin  degree  ol 
dUtttation  and  tortuosity,  but,  as  time  pjisses  on,  these  diflierences  graduall] 
away,  and  finally  the  disk  assumes  the  appearance  of  that  met  with  ' 
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[e  progressive  atrophy.     When  the  iDfiltrations  into  the  optic  nerve 
id  retina  bticome  absorbed,  we  often  notice  a  alight  thinning  and  atrophy 
the  choroid  at  these  points* 

The  disease  generally  affects  both  eyes  (especially  where  it  is  due  to  cere- 
►ral  cjjuses),  either  simyltaneuusly  or  at  a  very  short  interval,  being,  accord- 
ing to  Boiichut,  more  marked  in  the  eye  corresponding  to  the  hemisphere 
which  is  the  more  severely  involved.  If  the  canse  is  intra-orbital,  it  is,  of 
course,  quite  different.  1  have,  however,  met  with  an  instance  in  which  the 
disease  (the  cause  of  which  could  not  even  be  surmised)  remained  entirely 
confioed  to  one  eye. 

The  sight  is  often  greatly  impaired,  Sometimes,  the  loss  of  vision  is  very 
idden,  the  patient  becoming  perhaps  so  blind  w  itbin  a  few  hours  or  days,  as 
be  quite  unable  to  dii*tinguish  between  light  and  dark.  But  the  impair- 
\i  of  vision  does  not  neceasarily  correspond  to  the  striking  morbid  altera- 
ma  presented  by  the  disease;  indeed,  the  sight  may  even  be  perfectly 
^rnial  in  cases  of  marked  optic  neuritis. 

I  had  lately  a  case  of  monocular  neuritis  under  my  care,  in  which   the 
iuity  of  vision  remained  j>erte€tly  normal  throughout,  and  I  have  also  seen 
ro  cases  of  optic  neuritis  with  Dr.  Hugh  lings  Jackson,  in  each  of  which 
patieDt  could  read  No.  1  of  Jaeger;  indeed,  Di\  Jackson  assures  me  that 
ich  cases   are  by  no  means  of  unfrequent  occurrence,  but  are  not  oflen 
^served  by  the  oculist,  simply  because  the  latter  is  only  consulted  when 
sight  is  beginning  to  fail;  whereas  the  physician  is  called  in  on  account 
some  other  symptom,  he  suspects  cerebral  disease,  examines  the  eyes  with 
le  ophthalmoscope,  discovei-s  optic  neuritis,  and  yet  finds  that  the  sight  is 
dmpaired.     Mauthner*   narrates  an  interesting  case,  in   which  a  patient 
fected  with  optic  neuritis  retained  a  normal  acuteness  of  vision  up  to  the 
ttne  of  his  death  (which  was  sudden ).     The  {K»st-mortem  examination  re- 
tied  the  existence  of  interstitial  optic  neuritis,  but  the  retina  was  healthy 
lite  up  to  the  optic  nerve. 

The  field  of  vision  is  generally  also  more  or  less  affected,  and  this  is  a 
point  of  much  prognostic  importance,  for,  according  to  Von  Graefe,'  we 
almost  always  find  that»  in  those  cases  of  optic  neuritis  in  which  the  field  of 
_yision  is  contracted,  at  least  a  partial  atrophy  of  the  optic  nerve  and  retina 
isues.  The  pupil  is,  as  a  rule,  dilated  and  sluggish,  or  even  perhaps  almost 
imovable.  But,  if  the  sight  is  good,  it  may  be  hardly,  if  at  all,  affected. 
le  patient  is  often  much  troubled  with  subjective  aj)pearances  of  light 
►hotopsia  and  ehromotopsia),  which,  from  their  fautastic  shapes  and  constant 
mce,  may  prove  a  source  of  great  distress  and  anxiety.  If  the  neuritis 
due  to  a  cerebral  cause,  it  is  generally  accompanied  by  more  or  less  marked 
iptoms  of  brain  disease,  sucn  as  loss  of  memory,  giddiness,  vomiting,  im- 
drraent  of  the  sense  of  smell,  t4iste,  or  hearing,  epileptoid  fits,  parrdytic 
affections,  severe  headache,  etc.  The  headache  is  often  very  great  and  pro- 
tracted, the  patient  being,  perhaps,  unable  to  localize  it  exactly,  as  it  extends 
over  the  whole  head.  Von  Graefe  calls  attention  to  the  fact  that  in  cases  of 
cerebral  tumor,  the  position  of  the  latter  may  sometimes  be  ascertained  by 
the  acute  pain  produced  by  sharply  tapping  with  the  finger  the  corresponding 
irtiou  of  the  cranium,  which  also  temporarily  increases  the  severity  of  the 
leral  headache, 

Chiises. — The  engorged  papilla  nuiy  he  caused  by  morbid  processes  within 
le  orbit,  which  give  rise  to  great  protrnt?ion  of  the  eye,  or  pressure  upon 
le  optic  nerve,  and  consequeotly  impediment  of  the  circulation.     Amongst 


*  "Lehrbuch  der  Ophthftlmwoopie,'*  p.  203, 


Kl.  MonatsfcL,"  1863,  p.  9. 
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fiuch  causes  must  be  e^ipeciallj  instaueed  tumorg,  aud  inflArnmatioa  o 
perioeteura  or  the  cellular  tissue  of  the  orbit.  In  such  cases  we  often  ha 
an  opportoiiity  nf  watching  how  the  syinptcmig  of  optic  ocuritis  disappe 
and  the  sight  becomes  restoreVi,  when  the  tumor  has  been  removed,  or  t* 
inflaruniHtion  has  subsideil  and  the  eye  returned  to  its  normal  position. 

[In  "choked  disk"  due  to  orbital  disease,  the  lesion  is  confined  to  one  e 
Thoujjb  the  optic  disk  may  be  inOaincd  here,  it  is  usually  compreseed  by 
growtn  or  the  exudation;  but  this  may  not  occur  even  when  the  growth 
large  and  the  exophthalmos  pronouDced»     InHannnatiou  of  the  capsule 
Tenon  may  produce  the  same  result  by  causing  thrombosis  of  the  vessels. 
the  optic  nerve. 

Papillitis  has  also  been  observed  as  a  result  of  facia!  erysipelaSf  doubtl 
through  the  medium  of  orbital  cellulitis.  Michel  has  reported  a  ca» 
choked  disk  in  a  very  youtig  child,  which  was  cau9c<J,  as  .the  autopsy  sho 
by  hyperostosis  of  the  bones  of  the  skull  closing  or  narrowtDg  the  optii 
foramen  ;  and  several  other  ca^es  are  on  record  where  atrophy  resulted  from 
a  deformed  skull  (see  **  Arch,  der  Heilk./*  xiv.;  "  Beitrage  zur  prakt.  Augco* 
heilk.;'  187t>).— B.] 

It  was  for  a  long  time  supposed  that  the  engorged  papilla  is  very  frequently 
produced  by  certain  cerebral  affections,  which  either  exert  a  direct  prefliaffi 
upon  the  cavernous  sinus  and  thus  impede  the  venous  circulation  in  the  optifl 
nerve  and  retina,,  or  effect  this  by  an  increase  in  the  intra-cranial  teusioD. 
It  was  thought  that  this  impediment  of  the  circulation  of  the  ophthalmic 
vein  gives  rise  to  mechanical  conge^jtion  of  the  papilla,  which,  as  has  been 
already  mentioned,  ia  soon  followed  by  serous  infiltration,  and  suheequeotlf 
by  inflammatory  proliferation  of  the  connective-tissue  elements  of  the  oplift 
nerve.     The  tendency  to  stasis  in  the  circulation  of  the  nerve  is,  moreover 
increased  by  the  unyielding  sclerotic  ring,  wdiich,  as  Von  (iraefe  has  bappil; 
expressed  it,  acts  here  the  part  of  a  multiplier.     But  more  recent  researchU 
appear  to  entirely  disprove  this  causation  of  the  engorged  papilla.    Thi 
Sesemann^  has  found  that  the  superior  ophthalmic  vein  as  well  as  the  inferior 
not  only  anastomose  freely  with  each  other,  but  also  with  the  facial  vein. 
And,  although  the  central  vein  of  the  retina  mostly  empties,  itself  direcilf 
into  the  cavernous  sinus,  it  anastomoses  freely  with  the  superior  ophthal 
vein.     On  acctmnt  of  these  numerous  anastomoses,  an  im|>ediment  in  tl 
cavernous  sinus  cannot  produce  stasis  (or  only  a  temporary  one)  in  tlie  rei 
veinSj  as  they  possess  other  channels  for  the  ettiux  of  the  venous  blixni     Ti 
very  important  researches  of  Schwalbe,  Schmidt,  and  Manz  have,  howevi 
thrown  a  new  light  upon   the  subject  of  optic  neuritis  in  connection  wi 
cerebral   atfectiona.     Schwalbe'  discovered  that  a  communication  t^xistn 
tween   the  arachnoid  space  and   the  optic  nerve,  for  he  fonnd  that  fluJ 
injected  into  the  arachnoid  space   passed  down  between  the  external 
internal  sheaths  of  the  optic  nerve   (Schwalbe's  sub  vaginal  apace*  to  tl 
ocular  extremity  of  the  nerve  (optic  disk),  where  the  fluid  becm 
being  unable  to  pass  on  into  the  eye.    Schmidt*  verified  these  f  i 
experiments,  ancl  found,  moreover,  that  the  injection  passe<i  int*i  tljt!  U 
cribrosa,  and  hence  believes  that  there  exists  in  the  lamina  cribn»?n  n 
system,  which  stands  in  direct  communication  with  the  am 
*' Increased  intran^ranial  tension  will  therefore  press  fluid  from 
space  into  this  canal -system.     If  we  suppose  that  the  latter  is  nlwayis  filli 
with  fluid,  even  a  slight  increase  in  this  irom  the  arachnoid  stmoe  will, 

»  *«  Apcbiv  fiSr  Anntomie,  Phyaiolo^c,"  etc,,  1869,  2,  1^4- 
*  <' C«ntri4lUfttt  (nr  raed.  WtMeu^^hfttien,*'  1869,  No.  Hi 
»  Schmidt,  ^'  A.  f.  O.,"  xr,  1.  lSJ3. 
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l5oe  a  considerable  swelling,  and  extension  of  the  close  network  in  the 
Imtiiina  cribrosa,''  These  facts  atibrd  quite  a  new  explanation  as  to  the  cause 
of  the  incarceration  of  the  iDtra-ocuIar  extremity  of  the  optic  nerve,  and  its 
attendant  8ynipt«iras  of  engorgement  of  the  disk.  If  the  hydrops  of  the  sheath 
€lif  the  optic  nerve  becomes  considerable,  it  producer  not  only  a  bulging  out- 

Krds  of  the  sheath,  but  also,  pressing  inward?  upon  the  contents  of  the 
»th  (optic  nerve  tibres  and  bloodvessels),  it  causes  an  impediment  in  the 
10U8  eniux,  followed  by  swelling  of  the  disk,  dilatation  and  tortuosity  of 
the  retinal  veins,  dindnution  in  the  she  of  the  arteries,  etc.  If  the  hydrops 
j^  the  sheath  continue?*  for  some  time,  the  redema  may  filter  through  into  the 
Bjtiiia,  and,  besides  the  tluid,  formed  elementi^  may  pass  through  the  walls 
Br  the  bloodvessels.  Munz'  has  found  hydrops  of  the  sheath  of  the  optic 
nerve  in  so  many  cases  of  intra-cranial  disease,  that  he  supposes  it  to  be  of 
frequent  occurrence  in  certain  cerel)ral  lesions.  From  the  above  facta, 
will  be  evident  that  hydrops  of  the  sheath  cif  the  optic  nerve  (leading  to 
igorj^eraent  of  the  papilla,  etc.  J  may  probably  occur,  not  only  in  thf>se 
■ebrai  diseases  which  are  accompanied  by  a  serous  effuBion,  but  it  may  also 
jonjjiany  iutra-crauial  atfectioni*  («.  g,^  tumors),  which  increa.«e  the  intra- 
tnial  tension,  displace  the  normally  existing  cerebral  fluid,  and  s(mic  of 
may  pass  down  the  sheath  <d*  the  optic  nerve  <  Mauz).  Hence  this  form 
optic  neuritis  (engorged  papilla)  should  make  us  suspect  the  presence  of 
serebral  tumor.  But  such  tumors  may  also  produce  simple  atrophy  of  the 
Jc  nerve  by  direct  pressure  upon  it;  or  they  may  set  up  inflammation  of 
meningefi,  which,  extending  to  the  optic  nerve,  gives  rise  to  descending 
airitifl,  The  latter  disease  is  therefore  t^ometimes  met  with  in  cases  of 
lingitis  or  arachnitis,  in  which  the  inflanunation  extends  to  the  optic 
jrve,  and  travels  down  to  the  papilla  and  ri'tina.  Optic  neuritis  has  also 
met  with  in  cases  of  cerebrf>-spinal  meuingitis.'  We  may,  however, 
lave  tuixed  forms  of  optic  neuritis,  in  which  the  phenomena  presented  by 
the  disease  are  partly  due  to  inflamniatioo  of  the  trunk  of  the  nerve,  and 

?r  to  obstruction  in  the  circulation, 
icroscopical  and  anatomical  researches  made  upon  the  human  cadaver 
id  experimentally  upon  animals,  have  proven  to  the  ftatisfaction  of  moBt 
ihthalmologists  tliat  any  disease  w*hich  causes  an  increase  of  the  Intra- 
ai&l  pressure  may  exert  a  direct  influence  upon  the  optic  nerve  through 
medium  of  the  lymphatic  spaces  between  the  sheaths  of  the  optic  nerve, 
dch  are  directly  continuous  with  the  subdural  and  subarachnoidal  spaces 
the  brain.     This  effect  upon  tlie  optic  nerve,  most  marked  in  the  intra- 
dar  part,  is  a  serous  exudation  into  the  nerve  consequent  upon  drop- 
d  distention  of  the  intervaginal  space.     In  addition,  there  may  result  a 
vaginitis  which  may  lead  to  obliteration  of  the  intervaginal  space,  and 
|uent  inflammation  of  the  connective  tissue  of  the  optic  nerve.     The 
diitention  of  the  intervaginal  space  may  be  followed  by  a  similar  di.stention 
■tf  the  lymphatic  channels  witldn  the  optic  nerve,  and  if  this  condition  lasts 
^kr  any  considerable  time,  it  always  causes  atrophy  of  the  nerve  fibres. 
fniiunmation  of  the  optic  nerve  libres  themselves  is  an  exceedingly  rare 

A  few  words  on  the  existing  views  of  ophthalmologists  as  to  the  connec- 
tion between  Lntra-cranial  tumors  and  optic  neuritis  are  all-important. 
Brain  tumors  are  probably  the  most  fi'equent  cause  of  choked  disk.    Id 


;'  ••Dtjutiohus  Archiv  ftir  Klin,  Mcdicia,"  ix.  8S9, 1872;  vide  abo  his  valuable  nrtjclei 

!*  *»  A.  r  O.,"  xvii.  1, 17ft;    Hnd  "  KL  MonatabL,"  1865,  p.  276  [also,  **  Amer,  Jmirn. 
led.  ScieaccB/*  Jan.  1873.— B.], 
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of  chronic  brain  disease,  bilateral  choked  disk  aliDost  always  meac 
tumor  or  some  other  mas^sof  exudation  iu  the  cranial  cavity.  Annuskc  Iik^ 
conclu<iefl,  from  a  very  hirge  number  of  cases,  that  papillitis  is  an  aliBr-fc>  4 
constant  symptom  of  brain  tumor.  But  there  are  exceptions  tu  this  ru  .^^ 
and  they  are  not  very  rare.  Cases  have  been  reported  where  all  the  aynic:^^ 
Unns  pointed  to  an  intra-cranial  growth,  and  there  was  no  opUthalmoaco^^  ^ 
evidence  of  disease^  yet  tlie  autopsy  revealed  a  tumor.  The  r^L^verse  ia  a  ,^ 
true,  for  marked  papillitis  has  existed  in  both  eyeg,  which  the  course  of  t^^ 
disease  or  an  autopsy  hns  proven  to  be  due  not  to  an  intra-cranial  gro^ — w 
but  to  an  orbital  growth,  an  orbital  inflammation,  or  to  a  basilar  meuiug  ~^. 
with  extensive  exudation, 

Futhermore,  let  it  he  distinctly  understood  that  the  situation  of  a  turft^^ 
cannot  be  determined  with  any  accuracy  by  the  presence  of  optic  neurin^ 
Tumors  of  the  cerebellum,  of  the  convexity  of  the  cerebral  lobes,  and  of 
base  of  the  skull  may  cause  papillitis.    Indeed,  the  latter  may  by  di 
compression  of  the  optic  nerves  or  tracts  lead  to  atrophy  of  the  optic  nern 
without  ever  causing  any  papillitis;  these  cases  are,  however,  rare.    More- 
over, it  should  not  be  forgotten  that  Bright's  disease  may  cause  in  the  eye  an 
exact  picture  of  choked  disk. — B] 

In  one  case  of  descending  neuritis  narrated  by  Von  Graefe,*  the  cipcum- 
scribed  basilar  meningitis  was  found  to  be  caused  by  a  peculiar  entoaooOt 
Situated  partly  iu  the  right  hemisphere  and  partly  at  the  base  of  the  cranium. 

[Seguin  and  Erb  have  both  reported  cases  of  optic  neuritis  from  tran«?en* 
myelitis  of  the  cord;  Erb's  case  ended  in  atrophy  and  slight  conceatno 
limilation  of  the  field  of  vision.  In  both  of  Seguin's  cases  the  neuritis  wtt 
in  the  right  eye,  with  irregular  defect  of  the  field  of  vision  ("  Journ.  of  Se^ 
vous  and  Mental  Diseases/'  April,  1880). — B.] 

Indeed,  according  to  Dr.  HughliogB  Jackson,*  who  hm  made  so  many  in- 
teresting and  valuanle  researches  upon  the  aflfections  of  the  eye  met  with  in 
cerebral  diseases,  optic  neuritis  may  be  produced  by  "  coarse "  disease  of 
almost  any  part  of  the  cerebrum,  or  cerebellum.  This  being  so,  I  cJinnot  ti' 
better  than  give  the  following  summary  of  his  experience  and  views,  whlck 
appeared  in  the  Hospital  Reports  of  the  **  British  Medical  Journal  "  (Mardll 
28,1868): 

'*  We  now  report  remarks  on  an  acute  condition  of  the  optic  nerves^  whi 
is  followed  by  another  kind  of  atrophy.    It  is  to  be  kept  in  mind  that  the  ft 
lowing  remarks  apply  to  cases  of  optic  neuritis  ('descending  neuritis ')  sea* 
in  physicians'  practice,  aud  contain  an  accurate,  although  a  very  brief,  gta 
ment  of  the  chief  conclusions  at  which  Dr.  Hughlings  Jackson  has  arriv 
Optic  neuritis  from  intra-cranial  dii^ea^e  is  always  double,  even  when  t 
disease  giving  rise  to  it  h  quite  limited  to  a  single  cerebral  hemisphere,     K 
un frequently  one  eye  sutfei's  more  than  the  other,  but  even  when  one  cer«b 
hemisphere  is  alone  diseased,  there  docs  not  seem  to  be  any  constant  relati 
betwixt  the  side  of  the  brain  affected  and  the  eye  more  affected.     A  Ithou 
in  physicians*  practice,  the  local  diaease  causing  optic  neuritis  ia  mu«t  « 
of  tlie  cerebral  hemispliere,  it  may  be  in  part  of  either  the  cerebral  or  c 
bellar  hemii^pheres,  or  at  the  base  of  tlie  skull.     Dr.  Hughliugs  Jacksun  h 
not  yet  found  optic  neuritis,  nor  indeed  optic  atrophy  of  any  kind,  with  dis^ 
eiise  limited  to  the  optic  thalamus,  to  the  pons,  or  to  the  medulla  oblon 


»  »*K1.  MoDflt»bl.,"  18^4,  p.  367. 

'   Vich  Dr.  Hui;hHii|^4  Jack»uii*s  cootribiitious  upon  thp4>r'      ' 
H    K.iwirt>,  '     "The  Jjondon  He^Rpifjtl   Reports,"  **  Mod.  T 
iind  8ii*^iiii?*eh'i»  Hdb.  der  A«u:t?nheilk.,*'  v.  p.  776-796;  *' Atxu-  1 
**  Arch.  d(!r  Heilk.,''  xiv. ;  "  R.>y.  Lond.  Ophtb.  Htiap.  Hep./'  vii. 
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The  mira-cmnial  disease  is  almost  always  coarse.  The  intra-crauial  disease 
r  he  of  many  kimia,  probably  of  any  coarse  kinrj.  Thus  Dr.  Hu^h lings 
kson  ha^  found  optic  neuritis  with  tumor,  with  abseesgi,  with  hiood-clot, 
syphilitic  *  deposit/  and  with  hydatid  cyst,  and  all  tho^eof  the  cerebral 
pnere.  He  ha^^  not  founds  with  one  exception,  any  but  the  most  tritliag 
usual  intra-ocular  appeanuicea  in  the  chorea  of  children;  a  disease  which 
uppjses  Uee  *  London  Hospital  Reports/  vol.  i.  1864  ;  *  Lancet/  Nov.  26, 
64;  *^Med.  Times  and  Gaxette/  Jan.  28,  1865)  to  depend,  at  least  fre- 
tly,  on  plugging  of  small  branches  of  the  middle  cerebral  artery. 
a  in  children  does  not  at  all  events  depend  on  coarse  disease  of  the 
n*  From  a  superficial  point  of  view  it  is,  Dr.  HughlLngs  Jackson 
ks^  somewhat  striking  that  marked  pathological  changes  in  the  optic 
ks  are  not  unfrequently  found  with  unilateral  spasm,  and  with  unilateral 
Ibj,  and  scarcely  ever  with  unilateral  irregular  movements.  Choreiform 
ents  are  sometimes  observed  during  recovery  from  the  *  epileptic 
plegia'  which  occasionally  (K^curs  with  optic  neuritis.  However,  the 
association  is  not  of  optic  neuritis  with  one-sided  spasm  or  palsy,  but 
th  iiitra-cranial  coaree  disease,  which  coflrse  disease,  when  it  is  of  one 
cerebral  hemisphere,  may  produce  both  optic  neuritis  and  the  condition 
(corpus  striatum  neuritis?)  on  which  the  one-sided  spasm,  or  palsy,  or  both 
depend*  We  should  not,  he  thinks — making  a  mistake  analogous  to  that 
the  old  astronomers  made — c<msider  amaurosis,  from  optic  neuritis,  or  the 
atrophy  which  follows  it,  to  be  the  centre-point  of  a  case  around  which  all  the 

i other  symptoms  *  revolve  /  but  rather  try  to  find  the  central  disease^in 
bh^cians  practice  often  coarse  disease  of  one  cerebral  hemisphere — to 
^hich  each  of  the  symptoms  (headache,  convulsions,  amaurosis  from  optic 
taeuritis)  is  equally  subordinate.  He  thinks  it  is  not  warrantable,  even  when 
^e  Hod  a  lump  ol  syphilitic  disease  in  the  cerebral  hemisphere  post-mortem, 
to  say  that  optic  neuritis  is  *  caused  by  syphilis/ since  just  the  same  oph- 
thalmoscopic appearances  may  occur  with  other  sorts  or 'foreign  bodies'  in 
the  very  same  part  of  the  brain.  How  it  happens  that  a  foreign  body  in 
the  brain  sometimes  *  excites'  changes*  about  itself,  and  sometimes  does  not, 
the  subject  of  speculations  of  very  difterent  kinds  into  which  we  do  not 
enter.  Optic  neuritis  does  not  depend  on  lo»9  of  functlofi  of  the  part 
the  coarse  disease  destroy,  as  does  loss  of  power  of  intellectual  ex- 
presflion  (aphasia).  Optic  neuritis  requires  time  for  iL*i  production.  Thus, 
although  it  occurs  with  blood-clot,  it  never,  tu  Dr.  Hughlings  Jackson's 
experience  at  least,  occurs  with  recent  blood-clot.  When  coarse  disease  of 
one  cerebral  hemisphere  gives  rise  to  headache,  vomiting,  unilateral  spasm, 
amaurosis  from  optic  neuritis;  or,  let  us  say,  to  the  larger  uproar  called 
'cerebral  fever,'  involving  all  or  most  of  these,  the  probability  is  that  there 
is  but  one  idea  throughout,  viz.,  a  '  foreign  body/  and  changes  diffused  from 
it  in  diflTerent  directions,  on  which  diffused  changes  the  symptoms  directly 
depend.  The  mo^t  important  elinical  fact  about  optic  neuritis  is,  that  it 
may  exist  for  a  varying  time — a  few  days,  a  few  weeks,  or  a  few  months — 
without  any  apparent  defect  of  sight  It  mmt  be  looked  for  in  every  case  of 
cerebral  disease,  at  all  events  in  every  case  of  cerebral  fever.  It  is  necessary 
to  look  fftr  it  in  cases  of  loss  of  speoch  from  disease  of  the  hemisphere,  Ajs 
e  foregoing,  it  is  only  likely  to  tKJcur  in  cases  where  the  speech 
I  la  on  coar;*tf  disease,  let  us  say  on  a  large  clot,  and  then  only 
rnftie  time  after  the  seizure.  A  blood-clot  causes  loss  of  speech  as  a  destroyer 
uf  an  elaborate  structure,  and  subsequently  optic  neuritis  in  its  character  as 
a  foreign  body.  However,  optic  neuritis  is  rarelv  associated  with  blood- 
clot." 
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[Hughlings  Jackson's  most  receot  paper   upon  optic  neuritis  in  mm-    I 
cranial  disease  is  of  exceptional  interest.     He  thinks  there  is  but  one  kind    I 
of  optic   neuritis  from   intra-eraniftl  disease.      Considering   it   uphlbiilroo* 
*copically,  the  must  trustworthy  hu?alizing  symptoms,  helping  tht  diugatisb 
TO  tum<)r,  are  such  as  convnlsiongi  beginning  unilaterally,  and  paralysis  of 
cranial  nerves.     He  doubts  whether  he  ha;*  ever  seen  double  uptic  ntruntia 
from  clot.     In  tubercular  meningitisj  he  believes  that  swelling  of  the  disk 
comes  on  at  a  time  when  the  diagnosis  of  meningitis  \b  made  from  «>ther 
evidence;  it  is  slight^  even,  and  merges  into  the  fundus  like  the  «irli«t 
stage  of  optic  nearitis  from  intra-cranial  tumor.     But  he  admits  that  intra- 
cranial tumor  sometimes  produces  an  acute  illness,  not  digtinguishable  by  ita 
symptoms  from  meningitis,  tubercuhir  or  traumatic.     He  does  not  recognize 
any  ditference  in  the  kind  of  disk  between  cases  in  which  sight  ia  g^Jod  tfld 
those  in  which  it  is  defective  or  lost;  but  only  a  diiierence  in  the  stage  of 
changes*     He  recognizes  the  difficulty  of  determining  whether  a  patient  luia 
had  neuritis  from  the  appearance  of  the  disks  at  a  later  period,  esp»eeially  il* 
the  patient  has  never  been  seen  Ijefore,     He  believes  that  the  diagnostic 
value  of  optic  neuritis  is  not  dependent  upon  whether  the  sight  be  good  or 
lost.     He  thinks  that   there   is  nearly  always  a  stage  of  neuritis  before 
sight  fails,  but  that  sometimes  vision  is  affected  before  there  is  anv  ophthal- 
moBcopic  evidence  of  neuritis.     He  classes  neuritis,  headache,  and  vomiting 
in  one  group,  depending  iu  very  many  cases  on  local  gross  organic  disease 
within  the  cranium,  but  not  helping  us  to  determine  the  locality  of  the 
inferred  disease.     It  should  he  remembered,  however,  that  optic  neuritis  may   | 
occur  w*ithout  any  headache  or  vomiting.     Complete  recovery  ivith  good   i 
eight  does  not  negative  persisting  local  gross  organic  disease  within  the 
cranium.     Although   optic  neuritis  is  bo  often  found  with  disease  of  the  ] 
cerebrum  or  cerebellum,  it  dues  not  occur  from  mere  destruction  of  any 
particular  part  of  the  euce[»ha!un.     The  adventitious  mass  may  be  in  any 
part  of  the  encephahm,  with  the  possible  exception  of  the  medulla  oblongata 
and  may  produce  ilouble  optic  neuritis  ;  but  on  the  other  hand  optic  neuritis 
may  not  be  found  with  tumors  or  other  ma^isc8  in  different  part^  of  the  cranial 
ca%^ity.     It  occurs  exceedingly  rarely  iu  cases  of  extensive  destruction  of, 
brain  substance  by  softening  or  clot.     Because,  therefore,  optic    neuriti 
occurs  with  tumor  of  any  part,  and  may  not  occur  w  ith  tumors  of  manrl 
parts ;  because  it  comes  on  late  in  some  cases  of  tumor,  and  parses  off  again' 
in  some;  because  it  is  very  rarely  found  with  such  w'idely  aestructive  pro-^ 
cesses  as  softening  and  clot ;  and  because  it  may  not  be  attended  by  an] 
defect  of  sight,  it  is  inferred  that  it  d<>es  not  depend  on  destruction  of  ani 
part  of  the  nervous  centres.     Hence,  Jackstm    infers  that   tumor,  or  an/i 
other  adventitious  product,  does  not  produce  optic  neuritis  in  its  particulari 
character  as  tliis  or  that  kind  of  pathological  product,  but  iu  its  general  I 
character  as  a  foreign  body ;  and  then  not  because  it  destroys,  hut  by  some^ 
inrlirect  action.     He  thinks  that  optic  neuritis  re«ult«  doubly   imlirectlyj 
from  intni-cranial  tumor  by  vaso-motor  action.     At  first  there  are  change 
of  instability  about  the  tumor;  next,  these  promote  discharges  by  the  intei 
mediation  of  vastv motor  nerves,  to  repeated  contractions,  with  subsequcd 
paralysis  of  vessels  of  the  optic  nerves  or  centres,  and  thus  at  length  lead 
that  trouble  of  nutrition  which  is  optic  neuritis.     All  the  symptoms  alludedl 
to  are,  he  considei-s,  signs  of  an  encephalitis  provoked  by  the  tumor  in  ita 
character  as  a  foreign  oody.     He  admits  that  swelling  of  but  one  disk  is  a 
difficulty  in  the  way  of  this  hypothesis  being  accepted  as  satisfactory. 
**  Medical  Times  and  Gazette,    March  19,  1881.) 

Leber's  most  recent  views  are  as  follows :  He  holds  that  optic  neuritis  h 
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4]aeaBes  h  &  true  iuflammatioD.  It  b  not  caused  by  staaiis  in  the 
T6iii8  from  curapression  of  the  cavernous  sinus,  <lue  to  diminished 
intra-cranial  space.  It  is  not  the  re.su It  of"  irritation  nf  the  vaso-raotor 
nerves  caused  by  the  cerebral  affection.  The  optic  nerve  is  the  path  of 
oommuniciition  between  the  atfeetioQ  of  the  brain  and  that  of  the  eye.  An 
ratlal  part  in  this  transmission  U  taken  by  the  etfnsicin  of  a  serous  fluid 
the  sheath  of  the  nerve  extruded  from  the  cranium  by  the  increased 
tra-cranial  pressure.  This  tluii)  docs4  not  act  by  simple  mechantcal  pressure, 
id  it  probably  jjosaesscs  phlogogcnic  pnipertie?'. 

Hetnnrrharre^  at  the  base  of  the  brain  may  cause  monohiteral  or  bilateral 
tpiliitis  by  the  blood  passing  directly  into  the  intervaginal  space. 
C'Crebral  ab.«cej*s  is  not  infrequently  found  in  cases  of  double  papillitis,  but 
lally  there  is  an  injury  to  the  vault  of  the  skull  in  these  cases. 
Though  **  choked  dink. "  occurs  in  basilar  raeningitis,  whether  traumatic 
Of  spontaneous,  it  i^  especially  conimou  in  tubercular  meningitis,  developing 

rietinic^  within  a  few  days,  but  rarely  reaching  a  high  degree  of  swelling 
the  disk.  In  some  cases,  where  there  wa«  no  papillitis,  the  autopsy 
revealed  dropsy  of  the  sheath  of  the  optic  nerve,  which  accounted  for  the 
loss  of  vision.  Cases  of  choked  disk  from  meningitis  of  the  convexity 
fbllowitig  injury  have  also  been  reported.  (See  **Araer.  Journ.  of  Med* 
iiences;'  October,  IH??/) 

Id  hydrocephalus  tnternus,  papillitis  has  sometimes  been  met  with,  and  it 
lost  always  ends  in  atrophy  of  the  nerve.     Usually,  however,  the  lesion 
the  optic  nerve  is  a  simple  atrophy  in  this  disejise  from  the  beginning. 
"Grafifc  und  Saemisch/*  1.  c.  p.  795.) — B-] 

ledikt'  considers  timt,  beside  the  optic  neuritis  which  may  be  produced 
mechanical  means  <  L  <?.,  by  an  obstruction  to  the  circulation  producing 
the  engorged  papilla),  and  that  due  to  a  dcjicending  inflammation  of  the 
optic  nerve,  we  must  distinguish  a  third  form,  in  which  the  cerebral  affection 
_lie8  altogether  out  of  the  course  of  the  optic  nerve.  In  such  cases,  the 
iptoniatie  optic  neuritis  is  due  to  neurosis  of  the  vaso-motor  nerves, 
log  hy[>enemia  and  swelling  of  the  optic  nerve.  He  points  out  also 
mt  widely  extending  and  periodical  symptoms  (e.  g„  intense  headache,  losa 
consciousness,  panilysis,  amblyopia,  amauri>sis,  etc.),  which  ollen  appear 
iring  the  development  of  a  cerebral  tnnior  and  correspond  to  its  more 
ipid  growth,  are  not  due  to  direct  irritation  produced  by  the  tumor  on 
»ntLguouB  parts,  but  to  widespread  hypcriemia  and  swelling  dependent  on 
iurosis  of  the  sympathetic  fibres,  or,  so  to  speak,  a  local  fever.  It  is  just 
these  cases  of  symptomatic  neuro-retinitis  due  to  neurosis  of  the  sympa- 
letic,  that  Benedikt  has  often  found  great  benefit  from  galvanism  of  the 
mpathetic  nerve.  This  theory  of  Benedikt's  receiver  some  sufiport  from 
jberV  observation,  that  an  optic  nerve  which  seems  to  the  naked  eye  to 
perfectly  healthy,  may  show,  on  microscopic  examination,  very  marked 
itbolngical  change,^,  such  as  interstitial  neuritis  and  perineuritis,  fatty  de- 
•neration  of  the  bundles  of  nerve  fibres,  etc.  Kow  as  he  has,  moreover, 
let  with  some  of  these  cbangei?  in  cases  of  fjuiie  recent  optic  neuritis,  io 
rhich  it  was  impossible  to  assume  that  the  iuflanimatory  process  had  ascended 
>m  within  the  eye  to  the  optic  nerve,  and  the  mechanical  tbeorv  of  the 
Lusation  could  not,  therefore,  bold  good,  Leber  thinks  that  "  in  them  no 
other  explanation  is  [possible  than  that  which  has  been  already  pointed  out 
"iV  Benedikt,  vix.,  that  cerebral  atfections  in  general  may  cause  direct  iu- 


*  Vide  Bonedikt's  *^  Kli-ctr*4herapie."  p.  253. 
»  *'  Kl.  Moiiat^bl,  •  IHfiS,  p.  302. 
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flamnmtory  fhanges  in  the  optic  nerve  and  papilla  through   irruuuoQ' 
certain  nerve-paths  (Nerven-bahneu )  which  are  still  iiukiiown  to  its," 

Dr.  Hermann  Pagenstecher  believes^  *'  that  the  irritatioD  cc>n \        ' 
the  nerve-tract  of  the  sympathetic  to  the  disk,  induces  the  r 
nerve  fibres,  the  hyperienjia,  aod  even  the  development  of  mw   . 
in  thJB  manner,  a  swelling  and  cloudiness  of  the  diek  and  the  :Ml;in  i 
of  the  retina  are  brought  about.     The  latter  may  then  for 
consequence  an  extreme  degree  of  congestion  of  the  veu< 
retina." 

[In  many  cases,  perhaps  the  majority,  of  neurti-retinitis  with  choked  <lisk, 
and  also  in  cases  of  deeceuding  neuritis,  perineuritis  is  also  present.  The 
intervaginal  space  becomes  distended  with  a  cloudy,  cellular  fluid,  and  the 
sheaths  themselves  infiltrated  with  lymphoid  cells.  The  interstitial  connec- 
tive framework  of  the  optic  nerve  is  soon  involved,  and  beoomeg  hypcrtn)- 
phied,  and  the  cells  ana  nuclei  proliferate.  This  is  the  usual  result  wben 
the  cause  baa  been  periostitis  of  the  orbit. 

Leber  also  speaks  of  a  medullary  neuritis  which  results  in  destruction  of 
the  medulla  by  fatty  degeneration,  and  the  process  ends  in  gray  a  trophy. 
Clinically,  this  variety  of  optic  nerve  inflammation  is  not  to  be  dislinguiilicJ 
from  other  forms,  and  it  h  mntniy  interesting  pathologically.  This  form^'f 
degeneration  has  been  traced  back  of  the  chiasm  as  far  hs  the  corpus  gericu- 
latum.  This  inflamiimtion  might  arise  from  dropsy  of  the  sheath,  or  frnra 
menin^al  inflammatiun,  <ir  be  causefl  by  any  intra-cranial  jirocess,  b«t 
tlirougn  the  nudium,  probably,  of  an  interstitial  neuritis.  This  degeneration 
may  affect  the  chiasm  and  optic  tracts,  and  leave  the  optic  nerve  Ifcself 
untouched.  Some  authors  mention  among  the  varieties  of  neuritis  without 
ophthalmoscopic  sign,  the  rheumatic,  and  this  always  afiecls  both  eyes. 

Among  children,  neuro-retinitis,  with  all  the  signs  of  choked  disk  in  ooe 
or  both  eyes,  is  sometimes  met  with,  in  which  it  is  im possible  to  determinft 
Any  cause;  the  patients  being  and  remaining  otherwise  perfectly  well    Ifti 
these  cjises  the  prognosis  is  bad. — B.] 

But  we  sometimes  meet  with  cases  of  optic  neuritis,  in  whicli  it  is  quil 
.impossible  to  detect  any  cause  or  any  impairment  of  the  heali^  pei 

'liaps,  some  derangement  of  the  uterine  functions,  «.  (7.,  insuti  it} 

catamenia.    I  have  seen  several  instances  of  this  kind  in  young  and  delicsl 
females,  who  otherwise  enjoyed  perfect  health.     Such  cases  recover  cot 
pletely,  if  they  are  seen  at  the  outset  of  the  disease,  and  are  actively  aa< 
efhcieutly  treated.     [The  neuritis  in  these  cases  may  be  caused  either  by 
sudden  cessation  of  the  menstrual  flow  during  a  period,  or  by  a  ncm-ap|^»ci 
ance  of  the  flow  at  the  usual  period,  or,  finally,  by  a  condition  of  metmi 
rbagia.      These  cases  of  neuritis  are  generally  accompanied  by  hea<iarh< 
with  heat  and  fulness  in  the  head,  and  sometimes  by  graver  cert»hnil  symj 
toms.     At  the  climacteric  i>erio«J,  also,  neuro-retinitis  with  choked  disk 
occasionally  met  with,  and  Moorcn  claims  to  have  seen  it  in  cases  of  ut>crii 
displacement,  and  states  that  with  the  cure  of  the  uterine  difficulty 
neuritis  disappenrs.     (See  **Ophthal.,*'  Mettheil,  1874.)     The  prtignosis 
all    these  cases  depends   upon  the   restoration  of  the  menstrual    functif 
promptly,  and  means  should  be  taken  to  that  end.     Where  the  process  if 
chmnic  one,  Ix'lier  advises  a  seton  in  the  temple  and  leeches  to  the 
»«;ptum;   and   Mix^ren  advises  iced  applications  to   the   head, — B.] 
Hulke,  in  an  interesting  paper  on  optic  neuritis,'  narrates  such  case 


»  Vude  hi*  vnbiJible  ArticICf  »<  R.  L.  O,  IT.  Rcp^jft*.**  vol.  vii.  i^un  ?.  \*ir, 
»  »•  R   I*,  O  H.  Rrp.,'*  VI   2, 
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others,  in  which  it  occurred  in  counection  with  diphtheria,  rheumatic 
'Ifever,  etc. 

To  prove  that  the  distinction  between  the  engorged  papilla  and  the 
<ieecenaing  neuritis  is  not  a  theoretical  or  arbitrary  one,  we  neefl  only  pay 
attention  to  the  differences  in  the  anatomical  changes  met  with  m  theie  two 
ibrms.  In  the  engorged  papilla*  the  ioflainmatory  chauges  are  generally 
chiefly  confined  to  the  iotra-ocular  end  nf  the  optic  nerve,  and  do  not,  as  a 
nile»  extend  backwards  beyond  the  lamina  eribrosa,  aJ though  the  intimate 
structure  of  the  latter  is  often  greatly  changed,  and  its  characteristic  features 
rendered  indistinct.*  Mauthner^  has  seen  some  preparations  of  Iwanoff"3,  in 
which  the  proliferation  of  the  connective  tissue,  instead  of  stopping  short  at 
lh<*  lamina  eribrosa,  had  extended  somewhat  along  the  trunk  of  the  nerve, 
and  had  thus  given  rise  to  ascending  neuritis. 

In  descending  neuritis,  Virchow*  found  that,  besides  hypertrophy  of  the 
veaselg  and  increase  in  the  width  of  the  nerve  fibres^  the  whole  trunk  of  the 
nerve  had  undergone  inflammatory  changes.  The  neurilemma  was  thick- 
ened, and  showed  cystoid  detHchroenta,  Besides  this  perineuritis,  the 
elements  of  the  interstitial  connective  tissue  had  undergone  proliferation, 
producing  <legeneration  and  destruction  of  the  nerve  tubules.* 

The  proffnosU  must  in  all  casea  be  extremely  doubtful  and  guarded,  and  in 
the  great  majority  unfavorable,  for,  as  a  rule,  optic  neuritis  ends  in  more  or 
leee  complete  atrophy  of  the  nerve  and  loss  of  sight.  Besides  the  question  of 
vision,  it  must  also  be  remembered  that  there  arises^  the  still  more  important 
one  of  life,  for  but  two  frequently  optic  neuritis  is  caused  by  most  dangerous 
and  incunible  affections  of  the  brain.  The  most  favorable  cases  are  those  in 
which  the  disease  is  due  to  some  temporary  and  relievable  cause,  sucb  as 
irregularities  in  the  catamenia,  etc,  or  a  tumor  or  inflammation  in  the  orbit. 
But  even  in  these,  the  morbid  changes  in  the  optic  nerve  may  have  been  so 
great  as  to  prevent  any  restitution  ml  integrum,  and  the  end  is,  more  or  less 
atrophy  of  the  nerve.  On  the  whole,  the  cases  in  which  the  progress  of  the 
disease  and  the  loss  of  sight  have  been  very  rapid,  atford  a  mure  favorable 
prognosis  than  those  in  which  they  have  been  alow  and  gradual.  In  the 
tormer  instance,  a  perfect  recovery  may  result,  even  although  all  quiiotita- 
tive  perception  of  light  has  been  temporarily  lost.'^  According  to  Von 
Graefe,  the  prognosis  is  also  more  favorable  in  children  than  in  adults.  The 
condition  ol  the  pupil,  with  regard  to  its  reacting  or  not  on  the  admission  of 
Kght.  is  of  no  importance  in  the  prognosis. 

With  regard  to  the  ircaimmit,  we  can  only  lay  down  general  rules,  as  it 
must  \ye  varied  according  to  the  nature  of  the  cause  and  the  exigencies  and 
peculiarities  of  individual  cases.  If  the  disease  is  seen  at  the  outset,  the 
itient  should  be  placed  as  soon  as  possible  under  the  influence  of  mercury 
Inunction).  If  the  patient  is  delicate,  tonics  should  be  at  the  same  time 
linistered.  I  have  several  times  observed  that  this  line  of  treatment  has 
td  a  markedly  favorable  influence  upon  the  progress  of  the  disease  and 
morbid  effueiDn,  the  absorption  of  which  it  hastens  and  facilitates.  This 
is  especially  the  case  when  the  disease  occurs  without  any  special  intra- 
orbital or  cerebral  cause,  as  in  females  suffering  from  derangement  of  the 
nterine  functions,  or  persons  affected  with  the  suppression  of  some  customary 

*  *•  Schwf  igger  Vorlesungen/'  p.  186, 

»  "  Lcbrhnch  dej-  Oj^hthAlmoscopic/'  p.  280,  ■  "  A.  f.  0,/'  xii.  2,  117. 

*  Vide  ttl»o  Dr.  Leber's  intcrvfeting  pnp^r  on  ** Optic  Neuritii^,"  **A.  f.  O./' 
xiv,  2,  338. 

*  "A.  f  O,,''  xii.  2,  183;  vide  also  a  c»»e  of  thi?  kind  rejHirted  by  Hir«chbcrK  In 
the  *♦  Borbner  KHniiclio  Wnrhenscrift/'  Si*pt«*mbpr  13,  1869. 
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discharge,  or  great  inaction  of  the  skin.  In  some  of  t  liese  case^  I  have  seen 
a  complete  recovery  rei*ultiug  from  the  combined  influence  of  incTCUry  an«l 
the  local  application  of  the  artificial  leech.  The  action  of  the  skin  Bhoukl 
be  stinmhited  by  diaphoretics,  and,  if  the  patient  will  submit  to  iu  a  coutte 
of  treatmejit  by  Zittnian's  decoctiou,  which  j)rove&  e*s|>ecially  beneficial  in 
syphilitic  ca^cs.  Kthe  ditiea.se  is  not  seen  till  a  lat^r  stage,  when  [>ermaneDt 
c'hanges  in  the  nerve  have  already  occurred,  I  do  not  think  Uiat  any  benefit 
will  be  derived  from  salivation,  and  should  prefer  the  administration  of  small 
doses  of  the  bichloride  of  tucrcury,  perhaps  in  combination  with  the  iodide 
and  bromide  of  potassium. 

The  severe  and  often  very  violent  pain  in  the  head,  with  which  the  patients 
are  frecjuently  affected  when  the  disease  depends  upon  a  cerebral  leg^iou,  is 
generally  relieved  by  a  suppurating  blister,  or,  still  better,  a  seton  in  the 
nape  of  the  neck. 

To  alleviate  the  congestion  of  the  optic  nerve  and  retina,  the  artificjj 
leech  should  be  applied  several  times,  at  mtervala  of  a  few  days,  but  shouh 
then  be  de^jisted  from  if  no  benefit  results.     If  the  patient  is  weak  and  deli- 
cate, dry  cupping  should  be  substituted. 

Galvauizatinn  of  the  sympathetic  by  means  of  the  contmuous  current  mai 
also  be  tried ;  it  is  strongly  recommended  by  Benedikt.     [This  method 
been  tried  by  numerous  observers,  but  there  are  no  records  of  any  favorabh 
r^ultj?,  and  it  is  now  practically  given  up. — BJ 

The  fact  that  hydrops  of  the  sheath  of  the  optic  nerve  has  been  so  otteizs 
found  in  post'm&riem  examination  of  cases  of  o]itic  neuritis,  has  led  D^ 
Wecker  to  suggest  incision  of  the  optic  nerve  in  such  cases.*  For  he  believee 
that  according  to  the  theory  of  Scbwalbe  and  Schmidt,  tliere  are  two  iudica^- 
tions  to  be  fultilled  :  1.  To  give  exit  to  the  accumulation  of  the  cerebra/ 
fluid  by  making  an  iucision  into  the  external  coat  of  the  uptic  nerve.  2.  To 
relieve  strangulation  of  the  nerve  by  incising  the  sclerotic  ring  at  the  point 
where  it  forms  the  junction  of  the  sheath  with  the  external  enveloping  mem- 
brane of  the  eye.  He  thus  hopes  to  relieve  the  symptoms  of  compression, 
not  onlv  of  the  nerve  itself,  but  also  thc>se  of  the  cerebral  centres  (headache, 
etc.).  'He  tried  it  first  on  the  dead  body,  and  then  in  two  patients.  The 
operation  was  performed  thus:  An  incision  was  made  between  the  external 
and  inferior  rectus  muscle^  about  unc  centimetre  from  the  cornea.  Then, 
cutting  through  the  conjunctiva  aud  subconjunctival  tissue,  apair  of  scissora 
(closed)  are  to  i^enetrnte  between  the  eyeball  and  capsule  of  Tenon  until  the 
optic  nerve  is  reached.  A  spatula  is  then  to  be  introduced  and  the  eyeball 
displaced  upwards  and  inwards.  After  the  displacement  of  the  eyeball,  it 
is  easy  to  feel  with  the  spatula  the  distended  nerve,  and  to  introduce  the 
sheathed  neurotome  (an  instrument  specially  made  for  this  purpose  by 
Mathieu);  with  this  the  sheath  of  the  uptic  nerve  and  sclerotic  ring  are  to 
be  incised,  the  instrument  being  pressed  from  behind  forwards.  In  future, 
De  Wecker  purposes  introducing  the  finger  up  to  the  nerve,  for  the  pur^HiBe 
of  placing  tlie  instrument  in  its  proper  position.  There  was  little  or  no 
pain,  and  although  the  sight  does  not  seem  to  have  been  improved,  Lliere 
was  great  relief  of  the  intense  headache,  especially  on  the  side  of  the  oper- 
ation. 

[Neuritis  optica  and  papillitis  are  also  met  with  in  syphilitic  patients, 
lK>th  in  cases  of  congenital  and  accjuired  syphilis.  It  may  be  caused  by  a 
gummy  tumor  in  the  skull,  and  is  generally  a  papillitis.  This  is  to  be  dis- 
tinguished pathologically  from  so-ciilled  neuritis  syphilitica,  in  which  there 

*  International  Oplitkalraolc^ical  Congpes#,  London,  1872.  J 
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aUo  be  papillitis,  but  iu  which  the  main  change  is  a  dense  inflammatory 
thickening  of  both  optic  nerves  back  to  the  cbiaism,  and  even  into  the  optic 
In  some  cases  the  starting-point  of  tliis  change  is  an  intm-cranial 
which  hits  grown  into  the  optic  tracts.     Clinically,  this  form  of  in- 
lon  cAnnot  be  diijtinguished  from  other  varieties,  and  hence,  correctly 

^      J,  there  is  no  such  disease  as  syphilitic  neuritis.     The  prognosis  is 

tciderately  favorable  if  treatment  be  begun  early  enough;  but  if  not,  the 
:ndency  is  to  atrophy  of  the  nerve. 

Leber  ha^  reported  case^  of  herediUiry  neuritis  optica,  both  intra-ocular 
and  retro-bulbar.  It  ujunifests  itself  usually  after  puberty.  Direct  heredity 
a»  a  c^nse  is,  however,  not  common.  It  attacks  the  male  members  of  a 
&mi1y  aJrao8t  exclusively.  In  many  of  these  patients  there  are  other  symp- 
tome  of  nervous  disorder.  Both  eyes  are  always  affected,  and  the  vision  is 
usually  markedly  interfered  with.  In  most  of  the  cases  central  vision  re- 
mains permanently  abolished,  bnt  eccentric  vision  ia  generally  restored  if 
treatment  is  resorted  to  in  time.  There  is,  however,  no  special  treatment 
indicated  in  these  ca^s.  (See  "  Graefe  und  Saemisch/*  L  c.  p.  824.  "Archiv 
f.  Ophthal.;*  xvii.  2,  p.  249.)— B.] 

Under  the  head  of  optic  neuritis.  Von  Graefe^  has  called  attention  to 
caae8  in  which  there  wad  an  extremely  sudden  loss  of  sight,  the  patient  be- 
coming, without  any  clearly  defined  cause,  so  absolutely  blind  in  the  course 
of  a  few  hours  as  to  be  unable  to  distinguish   between  light  and  darkness. 
.He  says:     "After  con?<titutioual  diseases  of  different  kinds  (I  have  observed 
occurring  after  measles,  febrile  gastric  catarrh,  and  unginte),  but  without 
ay  marked  disturbance  of  the  general  health ;  the  field  of  vision  becomes 
louded,  with  or  without  the  presence  of  chromotopsia  and  photopsia,  and 
rithin  the  course  of  a  few  hours  or  days  absolute  blindness  ensues.     Both 
res  are  generally  symmetrically  affected,  and  only  in  a  single  case  have   I 
the  disease  confined  to  one  eye.     This  case,  however,  presented  some 
itly  irregular  characters.     The  pupil  generally  becomes  unusually  di- 
Sed,  and  quite  inactive  to  the  stimulus  of  light,  retaining  but  a  slight 
legree  of  mobility  during  the  movements  of  the  eye  or  the  impulse  of  ac- 
>mmodation.    There  is,  therefore,  reason  to  assume  the  existence  of  a  special 
Itate  of  irrilntiou  in  the  fibres  of  the  sympathetic.    With  the  ophthalmijscope 
»ay  be  observed  undoubted,  though  not  very  conspicuous,  changes  in  the 
ipilla,  which  are,  however,  of  a  markedly  transitory  character.     Its  tissue 
veiled  by  a  delicate,  diffuse  opacity,  as  is  also  the  neighboring  retina;  the 
»vel  of  the  disk  is,  however,  hardly  raised,  or  only  in  a  very  slight  degree, 
tnd  only  for  a  few  days.     The  arteries  are  narrowed,  but  by  pressing  upon 
le  eye  we  can  still  succeed  in  producing  a  slight  pulsation  (the  surest  sign 
»f  the  existence  of  a  continuous  circulation),*  the  veins  are  dilated  and  tor- 
lous;  but  their  course  is  tolerably  regular  on  account  of  the  but  slight 
ipacity  of  the  tissues,'*     Von  Graefe  narrates  four  cases  of  this  kind.     In 

»  »-Arohivf.  0.,»'xii.  2,  185. 

*  It  H  thrombus  in  th*'  eentml  artery  of  the  retina  biwi  produced  I'^elia'tniM  of  tho 

>tltin»  tht*  nrtfrie*  -^f  tin'  latter  will  uUo  lue  e\:trcm*^ly  siiuul,  but  cveti  a  conriidi'rable 
mro  on  the  ey«*bull  with  the  Jingf^r  will  not  sucooed  in  prtiducing  nrtfriul  pul^- 

Koti  *jr  emptying  *»f  the  ll^tf^i«^«-     With  r<*gftrd  to  thi*  subject,   ^'oii  (jrmefo  snyn  til 

kothcr  plftco:     "*  If,    together   with  a  frpe  venou*  etflui,  thnnnlxisia  occurs   in   the 

fi^>n  of  the  laniinu  cribrosa  or  Iwhind  it,  we  mtist  expect  to  Und  tJie  retinul  iirterie* 

ipty.     But  if  the  venous  efflux  htu^  been   imptnlt^i  by   the  swelling  of  the  tiHaUe*, 

kitb<^r  simultiineously  or  iit  an  eflrlier  diite,  th**  arteries  niiiy  n^tiuiin  prtrtiidly  lill*?d; 

^ut  on  tb**  othfT  blind,  prea-ure  upon  the  eyeball  will    not  pr«>duce   the   Uftual  pbe- 

komcnfi;  on  oceuunt  of  the  stopjmge  in  the  inthix  of  the  bliwx!  "     (**  Areh.  T  O,,"  xiu 

?,  1!U,  note.) 


570 


DI8EA6EB    OF    THE    OPTIC    NERVE. 


two,  a  complete  recovery  occurred >  although  there  had  been  absolute  IH 
of  even  quaotitative  perception  of  light  for  some  little  time.  In  auother 
case,  the  absolute  blindness  continued,  and  the  disetise  passed  over  into 
rapid  atrophy  of  the  nerve.  In  the  fourth,  there  was  incomplete  reajvery, 
with  partial  atrophy* 

Von  Graefe  cons^iders  that  in  all  probability  these  were  cases  of  retro- 
ocular  neuritis,  the  j^welliiicr  and  diffuse  opacity  being  due  to  an  inierftitial 
serous  infiltration  di^dema).  The  difference  between  this  form  and  the  de- 
scending neuritis  consists  principally  in  this*  that  the  more  marked  tiesue 
alterations  do  not  extend  to  the  papilla,  that  the  disease  occure  only  at  certaia 
points^  and  does  not  involve  continuously  the  whole  trunk  of  the  nerve.  In 
fact,  the  degree  of  inflammation  is  only  v^ery  moderate*  and  the  dij^ea^e  but 
seldom  depends  upon  grave  intra-cranial  lesions.  [Rctro-bulbar  neuritis  i 
now  recognized  by  all  ophdialniologists.  It  is  chronic,  at  first  has  no  oph 
thalmoseopic  8y^^pt<^mt*,  but  generally  ends  in  partial  diBeolorati<»n  of  th< 
papilla  and  limitation  of  central  vision,  and  is  almost  always  bilateraL — B, 

Von  Ciraefe  thinks,  moreover,  ihat  certain  cases  of  ischtemia  retinje, 
also  perhaps  of  embolism  of  the  eeulral  artery  of  the  retina,  may  have  brn^ 
in  reality  instances  of  retro-ocular  neuritis. 

The  cases  of  circumscribed  central  scotoma  (interruption  of  the  visual 
field)  combined  with  nniblyopin,  which  are  not  unfrerjuently  met  with,  woul<^ 
appear  from  recent  researches,  more  especitdly  those  of  Leber/  to  be  gener- 
ally due  to  retro'Ocular  neuritis,  the  inflammation  being  situated  in  that 
portion  of  the  nerve  which  lies  between  the  eyeball  and  the  commissure 
From  this  category  must,  of  course,  be  excluded  the  scotomata  which  are 
doe  to  changes  in  the  external  layers  of  the  retina  in  the  region  of  the 
yellow  spot.  According  to  Leber,  the  disease  is  especially  characterized  by 
the  following  symptoms:  At  the  very  outset,  there  are  frequently  no  ab- 
Dornial  ophthafmoscopic  svmptoms,  excepting  perhaps  a  certain  degree  of 
hypera^mia  of  the  optic  disk  and  retina.  Soon,  however,  a  faint,  somewhat 
striated  cloudiness  appears  at  the  margin  of  the  disk,  extending  more  or  lea 
on  to  the  neighboring  portion  of  the  retina,  and  resembling  somewhat  the 
opacity  met  with  in  syphilitic  retinitis.  Hroall,  white,  opaque  stria?  are 
noticed  on  the  disk,  enveloping  and  hiding  the  point  of  exit  of  the  vessels, 
and  extending  perhaps  somewhat  along  their  walls  on  to  the  retina.  These 
opaque  strife  are,  according  to  Von  Graefe,  especially  pathognomonic  of  the 
existence  of  retro-ocular  neuritis.  [So-called  **  perivasculitis  retinae/' — B.] 
Here  and  there  small  extra vagations  of  blood  may  he  strewn  about  on  the 
retina  in  the  vicinity  of  the  disk.  At  a  later  period,  but  in  sttme  cases  even 
tolerably  early,  a  white  or  faintly  bluish  discoloration  of  the  optic  disk  super- 
venes, which  almost  always  remains  confined  to  the  outer  half  of  the  diak, 
reaching  closer  up  to  tlie  edge  of  the  latter  than  a  physiological  excavation. 
Whilst  the  outer  half  of  the  disk  becomes  blanched,  the  inner  retains  its  red 
tint,  and  tins  is  very  characteristic  of  central  scotoma.  The  disease,  which, 
as  a  ride,  attacks  both  eyes,  either  simultuoeonsly  or  at  a  sbort  interval, 
generally  becomes  gradually  developed,  progressing  slowly  but  steadily  for 
weeks  or  nmnth:?,  during  which  time  the  partial  discoloration  of  the  disk 
becomes  more  and  more  pronounced,  and  then  remains  stationary.  Some- 
times, however,  the  attack  is  very  sudden,  the  affection  reaching  its  acme  in 
the  course  of  a  few  days.  This  is  especially  the  case  in  the  amblyopia  of 
drunkards.     The  degree  of  impairment  of  vision  varies,  but,  as  a  rule,  a 

"  Ftrf*  Lebvr'f  ver^^  vakmble  nod  interc5ting  pajM^r  ou  "  Color-V»lindnee§  in  ctrtnin 
Di^eAses  of  tlio  Eyf  "  (**  A.  f.  0.,*'  xv.  3,  26),  iu  which  he  glvfis  u  full  und  exctslleni 
description  of  this  form  of  ttmblyopia. 


4 


I 

4 
I 

I 


tNPLAMUATION    uF    THE    OPTIC    NBRVE. 


571 


medium  amount  of  sight  rerniiins.  The  disease  is  almost  entirf?ly  confiued 
to  a<1ult£  and  men,  being  espeeiiilly  met  with  in  drunkards,  heavy  smokere^ 
or  j)or8<ins  who  are  much  exp<»aerl  to  cold  and  wet,  such  na  gamekeepem^ 
engine  drivers,  eU^.  Out  of  fifty-six  cases  which  Lt;b«r  observed,  he  only 
met  with  it  three  times  in  women.  It  is  probably,  in  moBt  instances,  due  to 
retnx^cular  neuritis ;  but  often  also,  especially  in  thoee  eaaes  which  occur  m 
drunkards,  it  is  simply  produced  by  hyperjeraia,  thi.^  causing  a  disturbance 
in  the  nutrition  of  the  nerve  elemeiiL^,  which  may  gradually  induce  atrophic 
changes. 

[The  color-seotoma  resembles  that  in  the  ordinary  form  of  acquired  color- 
blindnesB.  There  is  no  constant  relation  existing  between  the  amount  of 
central  vision  and  the  degree  of  eolor-brmdncss.  There  may  be  an  extensive 
central  color-«cotoma  witli  slight  amblyopia,  and  marked  amblyopia  with  no 
disturbance  of  the  color-sense  at  all  The  form  of  the  color-seotoma  i»  gen- 
erally a  horizontal  oval.  These  patients  see  better  in  a  nn>derate  light  than 
in  a  bright  one.  The  retinitU  nycltilopicu  of  Von  Arlt  is  probably  the  same  dla- 
ease  as  retro-bulbar  neuritis.  Leber  oflersi<  the  following  explanation  of  thia 
scotoma.  Assume  that  the  fibres  which  supply  the  macula  and  space  between 
it  and  the  optic  disk  lie  next  each  other  in  the  optic  nerve  :  the  decoloration 
of  the  temporal  half  of  the  disk  pmves  that  they  are  situated  in  this  part  of 
the  nerve.  Now  tliese  fibres  which  end  around  the  nerve  and  in  the  njacula 
run  ]Q  the  optic  nerve  next  the  sheath,  while  thoi?e  which  supply  the  anterior 
part  of  the  retina  run  in  the  centre  of  the  optic  nerve.  This  is  a  settled 
anatomical  fact.  Hence  the  central  scotomata  occurring  in  diseases  of  the 
optic  nerve  are  due  to  an  isolatetl  lesion  of  the  bundles  of  fibres  next 
the  iiheath,  which  would  naturally  and  easily  restdt  from  an  intiammation 
of  the  aheath.  This  pathological  condition  is  not  an  uncommon  find  in 
microscopic  exaniinaliuus  of  optic  nerves.  The  shape  of  the  i^cotoma,  a 
horizontal  oval,  Leber  thinks  is  due  to  a  sp>ecial  participation  of  the  fibre*  of 
the  fasciculus  cruciatus  which  supply  the  corresponding  part  of  the  outer 
half  of  the  retina.  These  fibres,  as  demonstrated  by  Liebreich  and  Michel, 
paaa  in  a  horizontal  direction  outwards,  while  the  fibres  of  the  other 
mciculus  run  in  an  oblique  direction  upwards  and  outwards,  curve  round 
the  region  of  the  macula  an<l  (hen  run  in  the  horizontal  meridian.  An 
atrophy  of  these  bundles  of  tibreji  would  <^use  a  marked  discoloration  of  the 
^  outer  half  of  the  papilla,  (See  *'Bericht  der  Wiener  Augenklinik,"  1866, 
■  pp.  125-132;  ^^Graefe  u,  Saemisch,"  1.  c.  p.  834.)--B.] 
^L^X*eber*  has  found  that  the  appreciation  of  colors  is  more  or  le«8  impaired 
^Hpiill  cases  of  central  scotoma,  for  in  thirty-one  cases  in  which  he  made  an 
^nSearate  investigation  upon  this  point,  it  was  deteriorated  in  alL  In  some 
Hiostauce^,  the  color-blindness  led  to  the  detection  of  a  scotoma,  which  was 
unapparent  by  the  usual  mofles  of  examination.  In  the  slighter  cases,  red 
could  not  be  appreciated;  in  the  severer,  the  appreciation  of  colors  gradually 
diminished  more  ami  more  from  the  red  to  the  violet  end  of  the  spectruin, 

1'ust  as  o<.'rurs  in  atrop*hy  of  the  optic  nerve.     The  treatment  must  consist  in 
ocal  depletion  by  the  artificial  leech,  the  use  of  stimulant  foot-lmths,  perhaps* 
also  the  Turkish  bath,  the  internal  admiuistmtion  of  iodide  of  pota&^ium^or 
of  tonics  if  the  patient  is  feeble  and  his  constitution  much  shattered.     The 
mo^  stringent  rules  must  also  l)e  enforced  as  to  the  mtKle  of  life,  and  the  ab- 
etioencc   from    tobacco,   stimulants,  and  debauchery  of  every    kind.     The 
fgnosis   must   be   guarded,    but  even  in    the   severer   catnes  need  not  he 
lutety  bad,  for  the  disease  does  not  lead  to  complete  blindness,  if  the 
d  of  vision  remaiuj*  unimpaired  for  some  length  tif  time  f  Vou  Graefe). 
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3.-^ATR0PHY  OF  THE  Ol'TIC  NEKVE  (Pint*?  YT.,  F»g»,  11  luid  12). 

I  shall  here  confine  myself  to  a  description  of  the  varioue  ophthalmosccipic 
lymptoms  preseuted  by  different  i<jnn8  of  atrophy  of  the  optic  nerve,  ami 
f^gerve  the  consideration  of  the  causes,  prognosis,  and  coui"8e  of  this  ilUaac 
until  we  come  to  treat  of  the  amblyopic  and  amaurotic  affection*  of*  the  eye. 

8ome  observers  have  thought  tliat  the  atrophic  cliauges  in  the  optic  nerve 
are  usually  ushered  in  by  a  well-marked  hypenemic  condition  of  the  papilla. 
Great  care  is,  however,  rcf|uired,  not  to  mistake  ]>hysiok>gical  peculiaritiw  in 
the  color  of  the  disk  as  being  of  ])athologieal  iiupurt.     Thus,  m  han  litt^n 
already  stated,  the  nasal  side  of  the  disk  is  often  considerably  redder  tiuiB 
the  outer  side,  its  edge  being  therefore  slightly  indistinct ;  and  yet  ihifi  isqjl 
a  physiological  appearance.    In  the  amblyopia  dependent  upon  irregularll 
(congestion)  in  the  cerebral  circulation,  hypenemia  of  the  papilla  is  ofUn 
seen,  as  also  after  prolonged  straining  of  the  accommodation;  but  I  do  not 
think  that,  as  a  rule,  it  is  raet  with  as  a  premonitory  stage  of  the  prirairy» 
progressive  atrophy  of   the   optic  nerve.     The  more   intimate   anfltonii<il 
oature  of  the  simple,  progressive  atrofdiy  of  the  itptic  nerve  is  still  very 
doubtful.     Some   observers   believe    that   there   exists  a  primary  stage  of 
irritation  in  the  interstitial  cellular  tissue,  which  leads  secondarily  to  the 
disappewrauce  of  the  couflucting    nerve   clement^.     In  favor  of  this  viev 
might  be  urged  the  Bymptonis  which  not  unfrequently  occur  in  the  progres 
(»f  the  disease,  i\  7.,  pains  in  the  head,  unconsciou^nej^,  etc.    But  neither  in 
amaurosis  nor  in  tabes  dru-salis  does  there  appear  to  be  inflammation  of  the 
cellular  tissue  of  the  nerves,  in  the  ordinary  sense  of  the  word,* 

The  ophthalmoscopic  symptoms  which  especially  characterize  atrophy  of 
the  optic  nerve  are  a  pale,  white  or  bluish-white  discoloration  of  the  papdla, 
diminution  in  the  calibre  and  number  of  the  little  nutritive  bloodveesels  upoa 
the  expanse  of  the  disk,  attenuation  of  the  retinal  vesssels,  more  eepeciallj  the 
arteries,  and  frequently  a  peculiar  excavation  of  the  optic  nerve. 

In  atrophy  ot  the  optic  nerve  (more  especially  the  forms  met  with  io 
cerebral  or  cerebnKspinal  amaurosis)  the  pa[)illa  does  nut  present  the  normal, 
grayish-pink  tint,  hut  looks  pale  and  white.  Sometimes,  this  whiteness  is  »>* 
gnmt  as  to  cause  the  disk  to  resemble  a  piece  of  smooth  w^hite  paj^er,  but 
there  is  frequeutly  a  bluish-white  or  greenish  reflex,  yielding  a  [peculiar 
lustre.  In  the  former  case,  the  plane  of  the  disk  is  quite  level,  and  the  tlead 
white  color  isi  chiefly  due  to  the  atrophy  of  the  nerve  tissue,  and  the 
hypertrophy  and  thickening  of  the  connective-tissue  elenjerts  of  the  nervwi 
The  bluiih-white  reflex  is,  on  the  other  hand,  due  to  changes  in  tht;  uervft 
tubules  between  the  meshes  of  the  lamina  cribroea,  which  render  the  detalla 
of  the  latter  peculiarly  distiuct  In  such  caseei  there  is  always  excAvati<»n  of 
the  nerve,  very  frequently  these  two  conditions  coexist,  so  that  w^  havt*  a 
shallow  excavation^  with  the  details  of  the  lamina  cribrosa  only  fwirtially 
exposed,  the  other  portion  being  covered  by  a  thick  layer  of  connective 
tissue  (Von  Graefe). 

Besides  being  pale  and  discolored,  the  disk  has  also  lost  ita  tratifiparcacf' 
ami  fwcu lift r  clearness  of  tint,  so  that  the  retinal  vessel- 
traced  pasning  into  the  subtttance  of  the  pajjilla.     Ali 
the  dink  may  hti  somewhat  irregular  in  sha|>e,  it  is  very  deuiU 
defined,  ai>d  the  clioruidal  ring  apj>ears  utiusuallv  diistinct.     Ti 
papilla  may  also  seem  to  be  somewhat  diminished,  but  not  much  ttapiiruijc^ 

I  Vide  Von  Oniefe's  "  Lwtui^  on  AmaurueiB,"  <*  Kh  M.»"  IWl,  p»  IIH, 
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oulil  be  attached  to  this  symptom,  which  is,  moreover,  often  due  to  causoa 

uated  m  the  refractino  of  the  eye.    The  bluish,  or  hhiish-green  tint  is  often 

ct  with  in  ciis<?h  of  spinal  araauroeis,  of  which  indeed  some  authore  consider 

it  almost  pathognomonic/ 

The  retinal  veasela  are  geoertilly  diminished  in  she,  and  often  considerably 

The  little  bloodvessels  upvm  the  di«jk  are  atteniuited  or  have  disappeared. 

Kid  this  of  course  also  tends  still  more  to  blanch  the  papilla.     The  retinal 

teries  are  often  so  narrow,  as  to  resemble  minute  threads,  being  hardly 

raeeable  upon  the  retina  at  some  little  distance  from  the  disk,  but  their 

ineipal  trunks  can  generally  be  easily  recognized  upon  the  pnpilla.     The 

setiual  veins  are  mostly  also  somewhat  diminished  iu  calilire*  hut  to  a  less 

tent  than  the  arteries.    We,  however,  sometimes  meet  with  cases  of  chronic, 

mplete  amaurosis  with  well-marked  symptoms  of  nerve  atrophy,  and  yet 

he  principal  retinal  vessels  retain  their  norma!  diameter.    The  most  marked 

attenuation  of  the  vessel  is  seen  in  eases  of  atrophy  conse<juent  upon  retinitis 

choroido-retinitis. 

Whilst  the  above  are  the  symptoms  preseated  by  progreasive  atrophy  of 

he  optic  nerve,  the  form  of  atrophy  which  is  consecutive  upon  optic  neuritis 

stains  for  a  long  time  special  characteristic  peculiarities,  wliich  genenilly 

^able  us  to  distinguish  it  from  the  ftirmer  kind,  and  also  from  that  which 

Ensues  upon   retinitis  piguientoB4i,  etc.     Finally,  however,  these  distinctive 

pharacteristics  gradually  tade  away,  and  it  assumes  the  apj)earance  of  progres- 

live  cerebral  atrophy.     In  the  earlier  stage,  it  is  chiefly  distinguished  from 

khe  latter  by  the  fact  that  the  papilla  remains  slightly  swollen,  having  a  dull 

ind  opaque,  grayish-white,  faintly  clouded  appearance.     Its  outline,  more- 

)ver.    is   not   sharply    defined,   but    uneven    and    indistinct,    passing    over 

radually  and  altnost  inscnsildy  into  the  faintly  clouded  retina,  so  that  the 

isk  appears  surrounded  by  a  slight  halo.     The  retinal  veins  also  remain 

mewhat   dilated,    veiled,   and   tortuous.     Sometimes,   we   may   distinctly 

>llow  the  atrophic  changes  in  one  jwrtion  of  the  papilla,  whilst  the  other 

ill  retains  the  ptfculiar  charactei"s  of  neuritis.    These  appearances  are  well 

lustrated  in  Liebreich  s  *'  Atlas,'*  Plate  XL,  Figs,  8  and  9. 

1  must  here  call  attention  to  the  fact  that  Mr.  Wordsworth,  Mr.  Hutch- 

nsou,  and  some  other  observ^ers,  consider  thnt  a  peculiar  and  characteristic 

rui  of  atrophy  of  the  optic  nerve  is  met  with  in  tobacco  amaurosis. 

Mr.  Hutchinson,  in  a  paper  on  ''Tobacco  Amaurosis"  read  before  the  Ro\\ 

led,  and  Chir.  Society,  says:   "The  cases  which  form  the  subject  of  this 

per  are  recognized  by  the  loss  of  vascular  supply  to  the  optic  nerve  itself, 

*here  is  not  usually  much  diminution  in  the  bi7.v.  of  the  vessels  which  supply 

Jie  retina,  and  often  these  remain  of  good  size  when  the  nerve  itself  is  m 

irhite  as  paper.     The  first  stage  (one  which  is  usually  very  transit^xry,  and 

)crhai>8  often  altogether  omitted)  is  one  of  congestion,  during  which  the  disk 

ooks  too  red.     Then  follows  pallor  of  the  outer  half  of  the  oerve  disk,  that 

which  is  nearest  to  the  yellow  spot.     During  these  stages?  the  patient 

ipiains  merely  of  dimness  of  vision.     Everything  seems  in  a  fog  to  him, 

1  Mftuthner  calls  attention  to  the  blue  or  bluish-groeti  di&colotntion  of  the  papiUa, 

rhioh  WH*  fir«t  dr^scribed  by  Jdfjer,  but  doea  not  c^jnifider  that  it  is  patbognonionic  of 

tniphy  fit'  thf  nerve  except  otliiT  s>viQi>tonis  {e.  //,,  attenuation  of  the  retinal  ve^sclsl  of 

^ItvT  att'ection  are  also  present.      vVliert*  this  b  not  the  ease,  he  Htill  considere  the 

ivmh  h«»pef«l  a«  n'^ards  the  sight,  for  not  only  may  the  def^ree  oF  viflion  rt^njuin 

ATXf  but  even  undei^jo  wonderi\il  improTement,     He  [H»int8  out^  moreover,  that 

chan^o  in  c<»ior  i>f  the  disk  are  be*it  seen  in  the  erect  mude  of  cxiurtiualton  and 


Lk  illuriiimition,  as  with  lleluibult-ii's  or  Jager'a  ophthalmoi*eope 
kphthahttoiicopie,*'  p.  294.) 
Tmiiwiotioum  of  the  IU»y.  Med.  and  Cbir.  Society,"  1867,  p.  411. 
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but  he  has  no  pain  in  the  eyes,  nor  any  photophobia  or  pljotopsiae.  In  a 
later  stage,  the  whole  of  the  optic  disk  has  become  pale,  even  to  blue-milk 
wliitenegi*;  and  later  still  there  is  proof,  not  only  of  aniemia  of  the  nerve,  bnt 
of  advanced  atrophy.  The  stagess  generally  •  occupy  from  four  months  to  a 
year.  In  many  cases,  the  patient  becomes  at  length  absolutely  blind  ;  but  in 
others,  the  di^ase,  haviog  advanced  to  a  certain  point,  is  arrested.  There  is 
from  first  to  last  no  evidence  of  disease  of  any  structure  in  the  eyeball, 
excepting  the  optic  nerve,  and  even  after  years  of  absolute  bliudoess,  the 
retina,  choroid,  etc,  remain  healthy  and  their  blood  supply  good.  AJmost 
always  both  eyes  are  affected,  and  progress  almost  pari  passu.  Sleepiness,  a 
little  giddiness,  and  a  little  headache  are  usually  the  only  eonstttutional 
symptoms  which  attend  it,  and  these  disappear  at  a  later  stage  and  the 
patient  regains  his  usual  health.  As  there  is  no  tendency  to  fatal  compH-  M 
cations,  op|K>rtunities  for  post-rnortem  examination  of  the  brain  are  hardly  " 
<?ver  obtained." 

In  cases  of  lateral  hemiopia,  we  may  also  in  rare  instances  meet  with  a 
partial  atrophy  of  the  disk  with  excavation,  which  correspomls  to  that  half 
of  the  optic  nerve  which  is  supplied  by  the  fibres  from  the  affected  optic 
nerve.  But  a  long  time  elapses  before  symptoms  of  such  atrophy  begin  t^) 
show  themselves ;  indeed,  hemiopia  may  exist  for  a  very  long  period  without 
the  slightest  trace  of  atrophy  being  recognizable. 


I 


4— EXCAVATION  OF  THE  OPTIC  NERVE. 

There  are  three  forms  of  excavation  or  cupping  of  the  optic  nerve,  via., 
1 .  The  congaiitul  phmiohgicul  excavation.  2.  Tfie  ejccavatton  from  cUropfiy  of 
the  optic  nerve.     S.   The  glaummaimis  or  pressure  excavaiioji, 

in  the  congenital  physiological  excavation,  we  find  that  the  cuppii^  is 
generally  limited  to  the  central  portion  of  the  optic  disk ;  that  it  is  mostly 
very  small  and  shallow,  and  that  it  may  continue  throughout  life  without 
undergoing  any  changes.  In  some  cases,  the  cup  is  not  situated  in  the 
centre  of  the  disk,  but  slightly  towards  the  outer  (temporal)  aide.  Some- 
times the  excavation  i^^well  marked  atid  easily  recognizable,  the  central 
portion  of  the  optic  disk  presenting  a  peculiar  white,  glistening  appearance, 
of  varying  size  and  form.  This  central  glistening  spot  may  be  oval,  circular, 
or  longitudinal,  and  it^  Bvie  is  generally  very  inconsiderable  in  comparison 
with  that  of  the  optic  disk  ;  it  is  surrounded  by  a  reddish  zone,  which  may 
even  be  almost  of  the  same  color  ns  the  background  of  the  eye^  The  widtn 
of  this  zone  varies  with  the  extent  of  the  excavation ;  if  the  latter  be  small, 
the  zone  will  be  very  considerable;  but  if  it  be  large,  the  zone  will  be 
narrow,  and  limited  to  the  periphery  of  the  disk.  The  edges  of  the  cup  are 
generally  slightly  sloping,  and  never  abrujvt  or  steep,  the  excavation  paissing 
gradually  over  into  the  darker  zone,  without  there  being  any  sharply  definea 
margin.  But  if  the  excavation  h  conical,  or  funnel-slaaped  the  edgGB  are 
more  abrupt*  and  the  margin  more  defined.  We  find  that  the  retinal  veasela 
also  undergo  peculiar  chauge.s  in  their  course  from  the  periphery  towards  the 
centre  of  the  disk,  iov  when  they  arrive  at  the  margin  of  the  excavation, 
instead  of  passing  straight  on,  they  describe  a  more  or  less  acute  cun*e  as 
they  dip  down  into  it.  This  curve  may  be  very  slight  and  gradual  if  the 
cup  is  shallow,  but  if  it  is  deep  and  extensive,  the  curve  may  be  abrupt, 
giving  rise  to  a  displacement  of  the  vessels.  In  the  expanse  of  the  excava- 
tion, the  vessels  generally  assume  a  slightly  darker  shade;  sometimes  they, 
however,  appear  of  a  lighter,  more  rosy  hue,  and  seem  to  be  enveloped  by  a 
delicate  veil. 
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[II  is  tiot  always  eaej  to  determine  that  an  excavation  is  purely  physio- 
logical, for  the  case  may  prove  to  be  one  of  atnblyopitt  without  ophthalmo- 
scopic sign  besides  the  excavation ;  or  there  may  be  added  to  a  physiological 
excavation  either  au  atrophic  or  a  pressure  excavation,  or  there  may  be  a 
simple  discoloration  of  the  optic  nerve  present. — ^B.] 

Ill  some  CBsea,  as  wa^  fii-^t  pointed  out  by  H.  Miiller,  the  surface  of  the 
same  diak  may  »how  a  physiological  depression  and  elevation.  The  outer 
portion  of  the  disk  is  slightly  excavated,  whereas  the  nasal  half  is  elevated, 
and  the  two  halves  of  the  papilla  present  most  marked  and  striking  difler- 
ejioes,  which  might  easily  be  mistaken  lor  pathological  appearances  by  a 
careless  observer.  In  such  a  case,  we  find  that  the  cup  ha^  no  sharply 
defined  border,  and  that  in  its  expanse,  the  peculiar  stippling  due  to  the 
lamina  cribrosa  is  very  observable,  which  is  not  the  case  in  the  other  half. 
The  color  of  the  excavated  portion  is  pale  and  whitish,  being  in  strong  con- 
trast with  the  elevated  part,  which  apptiars  ubnormally  red  and  vascular. 
The  outline  of  the  disk  also  differs,  for  at  the  temporal  side  it  is  sharply 
defined  and  the  scleral  ring  very  apparent,  whereas  at  the  nasal  side  it  is 
indistinct  and  more  or  less  hidden.  The  retinal  vessels  can  be  seen  to  mount 
up  from  the  centre  of  the  disk  over  the  edge  of  the  elevation,  at  which  point 
they  are  somewhat  bent,  sometimes  to  such  a  degree  that  their  continuity 
mav  be  slightly  lost. 

tn  ike  €3xavaiion  from  atrophy  of  tlie  optic  nerve,  we  also  meet  with  weU- 
marked  and  very  characteristic  symptoms.  The  retinal  vessels  will  be  found 
greatly  diminished  in  calibre,  the  arteries  small  and  thread-like,  perhaps 
hardlv  apparent ;  the  veins  may  at  first  retain  their  normal  size,  or  be  even 
slightly  dilated,  hut  in  the  course  of  the  disease  they  also  diminish  greatly 
in  diameter.  The  color  of  the  disk  is  likewise  changed ;  instead  of  the  rosy- 
ellow  appearance  which  it  presents  in  the  normal  eye,  it  assumes  a  more  or 

I  grayish-white  or  bluish-white  color,  which  may  be  limited  to  a  portion 

the  disk  or  extend  to  its  whole  expanse,  lending  it  a  peculiar  glistening, 

dinous»  or  mother-of-pearl  appearance.  The  bluish-gray  color  of  the  optic 
D6rve»  as  has  been  already  sUted^  is  often  met  with  in  spinal  amaurosis; 
being  by  some  considi^^rcd  almost  characteristic  of  this  affection.  The  atrophic 
excavation,  although  perhaps  extensive  on  the  silbface,  is  generally  very 
shallow,  the  descent  being  gradual  and  i*loping,  nut  abrupt;  consequently 
the  retinal  vessels,  on  arriving  at  the  edge  of  the  cup  from  the  periphery  of 
the  disk,  do  not  show  any  marked  displacement,  but  only  describe  a  more  or 
leas  acute  curve.  Sometimes,  this  curve  is  so  slight  that  it  is  hardly  per- 
ceptible. Even  in  those  rare  cases  in  which  the  excavation  is  tolerably 
deep,  the  descent  ts  not  abrupt,  and  for  this  reason  there  is  no  marked  dis- 
placement of  the  vessels  at  its  edge;  and  on  moving  the  convex  lens  of  the 
ophthalmoscope  to  and  fro,  so  as  to  make  it  act  as  a  prism,  the  bottom  of 
the  excavation  does  not  move  as  a  whole,  but  only  certain  portions  of  the 
excavation  undergo  a  slight  displacement;  and  this  parallax  is  very  different 
to,  and  easily  distinguishable  from,  that  met  with  in  the  glaucomatous  cup. 
Moreover,  the  sudden  interruption  of  the  overfilled  veins  at  the  edge  of  the 
excAvation,  which  is  so  very  characterLitic  in  the  glaucomatous  form,  is  also 
wanting* 

Th/^  gUxMcomaio\t9  or  pressure  excavation  (Plate  VI,,  Figs.  15  and  16)  is 
distinguished  by  the  following  typical  symptoms  :  The  cup  is  not  partial  and 
confined  to  the  central  portion  of  the  optic  disk  as  in  the  physiological  form, 
bat  it  extends  quite  to  the  edge  of  the  disk,  its  diameter  equalling  that  of 
the  latter,  and  the  lamina  cribrosa  being  stretched  and  pushed  backwards. 
Even  although  it  may  not  yet  have  attained  a  considerable  depth,  the  e^f^ 


576 


Optic   nerve, 


is  always  abrupt  and  precipitous,  thus  HifferiDg  greatly  from  t-  fiic 

exoavfttion,  iii  which  the  deseeut  is  gradual  and  sloping.     Th«  Miay 

also  overhang  the  cup,  which  has  undermined  the  margin  of  the  papilla. 
The  di*^k  is  surrounded  by  a  lights  yellowish- white  ring,  which  is  due  ici  the 
reflection  f»f  lijirht  frora  the  anterior  lamina?  of  the  scleral  ring,  the  choj-oid 
b^iug  thinued  and  atrophied  at  this  point.  This  zone  varies  in  width  ac- 
cording to  the  depth  of  the  excavation  ;  the  deeper  and  more  iidvanceti  the 
latter,  the  broader  and  more  marked  will  be  the  ring,  Tlie  color  of  the  dijsk 
IB  also  much  changed.  Instead  of  the  yellowiah-pink  appearance  of  the 
normal  disk,  the  central,  brightly  shining,  stippled  portion  is  surrounded  by 
a  deep  bluish-gray  or  bluish-green  shadow,  which  gradually  increa^ee  in 
darknesa  towards  the  periphery  of  the  disk,  where  it  may  assume  the  appear- 
ance of  a  dark  well-detiued  rim.  On  slightly  moving  the  mirror  or  the 
object  lens,  this  shadow  will  vary  in  inten^sity,  more  particularly  in  the  cett- 
tral  p<3rtioii.  On  account  of  this  peculiar  shading  of  the  disk,  the  latter 
looks,  at  the  first  glance,  rather  arched  forward  than  hollowed  and  excavated. 
The  courtie  of  the  retinal  vee:*els  at  the  edge  of  the  cup  is  aleo  very  pceuliar. 
They  do  not  pass,  as  in  the  normal  eye,  straight  over  the  margin  of  the  disk 
on  to  the  I'etina  without  showing  any  curve  or  digplaoement;  but  if  we  trace 
their  course  from  the  i'etina,  we  find  that  when  they  arrive  at  the  margiD  af 
the  excavation,  the  dilated  veins  increa^^e  somewhat  in  siae,  and,  making  a 
more  or  less  abrupt  curve,  descend  into  the  cup;  at  the  point  of  curvature 
the  veins  also  appear  !*omewhat  darker  in  color.  If  the  excavation  Is  deep, 
the  veins  seem  to  curl  round  over  the  edge,  and  are  congidenibly  displaced, 
eo  that  the  prolongations  of  the  veins  on  the  optic  di^k  deviate  so  consider- 
ably from  those  at  the  retinal  edge  of  the  cup,  that  they  do  not  appear  t^ 
belong  to  the  same  veeseL  Their  continuity  seems  iuterrupte<i,  and  thi*  di»- 
plarement  of  the  two  portions  may  equal  the  whole,  or  even  rnore,  <*f  the 
diameter  of  the  vessel.  The  extent  and  suddenness  of  this  di^plart^mcat 
Tttry  with  the  depth  of  the  cup.  In  the  disk,  the  vessels  appear  indistinct 
and  faded,  and  diminished  in  calibre ;  sometimes  they  may  almost  com- 
pletely  disappear,  »o  that  they  can  only  be  trac*?d  witli  difficulty.  If  tlic 
object  lens  be  moved,  so  as  to  give  it  the  action  of  a  prism,  a  very  marked 
parallax  will  appear;  tie  whole  bottom  of  the  excavation  shifts  it£  positioo, 
and  the  broad  scleral  ring  may  seem  to  move  over  it,  as  if  a  frame  wen 
moved  over  a  picture,  the  different  portions  of  the  excavation,  however* 
ahifling  their  individual  positions  but  very  slightly.  The  degree  of  the 
parallax  also  varie^i  aecoraing  to  the  depth  of  the  excavation.  It  ht  par* 
tii'ularly  well  seen,  sterecBcopically,  with  the  binocular  ophthalmoscope* 
The  p'  '  ^  of  tliis  parallax  distinguishee,  in  a  marked  manner.  tlje 
glautNH  \cavation  from  that  met  with  in  atrophy  of  the  optic  nerve; 

for  in  liu^  luUcj*  case,  aa  haa  been  already  pointed  out,  although  certain 
jH»rtion8  of  llie  excavation  may  sbilt  their  position,  the  bottom  of  the  cu|» 
docs*  not  move  ass  a  whole.  The  displacement  of  the  vessels  in  the  glauco- 
matous (  xn'avatitm  will  also  enable  us  to  distinguish  between  this  and  the 
pli  ;tl  foruL     In  the  former,  the  displacement  is  more  or  leas  abrupt^ 

ail  -  lit  the  tnlge  of  the  disk;  whereas  in  the  partial  or  pbvmological 

CQp,  the  dii^placrmrnt  or  currature  is  not  abrupt,  but  slight  ana  g;raaoal, 
and  d4>€9  not  occur  nt  the  cdgt*  of  the  disk,  hut  within  its  area,  at  a  greater 
or  Ics^  distance  iVt^m  the  margin,  according  to  the  extent  of  the  excavatioii.  J 
Should  a  glaueimiataus  cup  supervene  upon  a  physiological  one  ilJ 

the  ouL^et  of  the  disease  sosnelimce  observe  the  two  existing  i  rtm 

Vf«si2l»  nhowiDg  the  double  dttpkoenie&t — the  ooe  at  the  edse  ot  uie  pn)  uchl 
logical  excavfttton  and  within  ike  ana  of  the  papilla^  the  ouier  muut  wbrmfM 
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mftrked,  and  situated*  at  the  edge  of  the  optic  disk.  But  at  a  later 
friod  the  appearances  of  the  physiological  cup  are  lost,  the  latter  becomiDg 
A^olved  in  the  glaucomatous  excavation* 

In  the  majority  of  cases  it  is  not  difficult  to  distinguish  the  glaucomatous 
[cavation  from  the  others,  even  before  it  has  reached  any  considerable 
leptb  ;  the  extent  of  the  cup,  the  abrupt  and  precipitous  edges,  the  peculiar 
lid|»]acement  of  the  vessels  at  its  nrargin,  and  the  spontaneous  or  easily 
►roducible   arterial    pulsation^  will    be  found   the  surest  guides.     Where 
mptoms  of  atrophy  of  the  optic  nerve  accompany  the  formation  of  a 
iaucpoiatous   excavation,   there   may  be  some   difficulty  in   ascertaining 
hich   is  the  primary  affection,  more  particularly  in  those  cases  in  which 
atrophy  of  the  uptic  nerve,  dependejvt  upon  cerebral  amaurosis,  has  become 
complicated  with  inrtammatury  glaucoma.     In  such,  a  comparisiin  of  the 

»lw<>  eyes  an<l  a  careful  and  searching  examination  into  the  histor}'  nf  the 
case,  will  generally  clear  up  the  difficulty.  But  we  must  remember  that,  in 
glnucotnatous  excavation,  the  optic  nerve  oflen  undergoes  atrophic  changes 
and  becomes  very  white. 
At  the  commencement  of  the  glaucomatous  excavation,  the  cup|>ing  may 
the  partial,  being  confined  to  one  portion  of  the  optic  disk  ;  but  it  will  already 
show  the  typical  8yn)pti>ms  of  the  |>re5sure  excavation.  The  optic  disk  is 
pcrhai^  completely  surrounded  by  a  broad  scleral  zone,  the  veins  become 
jomcwhat  dilated  and  abruptly  di.'^placed  at  the  edge  of  the  cuppi'd  ptirtion, 
and  there  is  a  bluish  shadow  at  the  periphery  of  the  latter,  which  is  gradually 
shadeti  off  to  a  lighter  color  towards  the  centre. 
Von  Graefe  has  pointed  oyt  the  very  interesting  and  important  fact,  that 
a  glaucomatous  excavation  may  become  shallower  after  the  oj>eratioD  of 
iridectomy,  thus  proving  that  the  cup  depends  upon  an  increase  in  the  intra- 
ocular tension.  The  best  cases  to  illustrate  this  fact  are  those  in  which  acute 
symptoms  have  supervened  upon  chronic  glaucoma.  In  such  cases,  the  ex- 
cavation becomes  mure  shallow^  and  saueer-like,  the  ends  of  the  vessels  lees 
abruptly  displaced,  and  their  interruptions  disappear,  m  that  the  continuation 
of  the  vessel  from  the  retina  on  to  the  disk  can  t>e  distinctly  traced,  although 
it  may  be  somewliat  curved.  We  may  also  notice  that  vessels  which  were 
slightly  curved  at  the  e<lge  of  the  disk,  become  straight  again. 


5.— PIGMENTATION    OF   THE   OPTIC    NERYE.     [HEMORRHAGE   INTO 
THE  OPTIC  NERVE.— B,] 

When  describing  the  normal  api>earanccs  presented  by  the  fiindus  oculi, 
I  mentioned  that  we  frequently  meet  with  a  more  or  less  marked  and  ex- 
tensive deposit  of  pigment  at  the  edge  of  the  optic  disk,  and  that  this  is  i|uite 
physiological,  and  has  no  pathological  signih cation.  Sometimes  this  deposit 
is  but  slight,  and  fonns  a  narrow  crescent  at  one  part  of  the  margin  of  the 
disk,  just  along  the  choroidal  ring ,  in  other  cases  it  is  more  considerable  in 
fiiz«»  and  may  embrace  a  large  portion  of  the  edge  of  the  optic  nerve  entrance. 

In  very  rare  instances,  a  considerable  amount  of  pigment  has  been  ob- 
served to  be  deposited  in  the  expanse  of  the  disk.  Thus  Liebreich'  has 
published  a  case  in  which,  after  a  severe  accident,  there  ensued,  in  both 
eye«,  atrophy  of  the  optic  nerve,  with  nmrked  pigment  deptjsit  within  the 
disk.  This  was  especially  the  case  in  the  left  eye,  in  which  the  whole  of  the 
diak,  except  the  very  centre  and  a  portion  at  the  temporal  side,  was  occupied 

*  •*  Annjilra  d'<KniIi«iique,"  lii.  31, 
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by  dense  black  pigmeDt.     Liebreich  supposes  that  the  black  coloral 
the  disk  was  due  t*j  pigment  cells,  which  had  become  developed  in  Uie 
Dective  tissue  which  replaces  the  cerve  fibres  in  atrophy  of  the  optic  nervt, 
Koapp'  also  reports  cases  of  extensive  pigmentation  of  the  optic  disk,  wlak^      i 
had  occurred  after  an  accident,  but  considers  that  it  is  the  result  of  hes^»tif^| 
rhagic  efiusion  within  the  sheath  of  the  optic  nerve,  which  aiierwards  ur^  ^99^ 
goes  pigment  degeneration,  the  same  thing,  in  fact,  as  we  so  olben        fitj^j 
occurring  in  blood-effusion  in  the  retina.     Another  instance  is  reoordec^  ijy 
Hirsehberg,^  in  which  a  large  deposit  of  pigment  occurred  in  the  optic  ^i3ii|j 
in  an  eye  which  had  received  a  severe  blow  from  a  piece  of  iroo.  * 

Hemorrhiige.s  into  the  medullary  sheath  of  the  optic  nerve  fibres  ure 
but  hemorrhages  between  the  sheaths  are  more  irequejit.     These  are  gem 
bilateral^  and  C4>rae  from  an  extravasation  of  blood  at  the  base  of  the 
The  ophthalmoscopic  signs  are  very  vague,  unless  the  blood  is  extmva^aj^ 
upon  the  papillae.     There  may  be  a  slight  cloudiness  of  the  retina  near 
diskj  and  possibly  a  hypeneraia  of  the  veins.     The  pigment  which  resuiu 
from  these  hemorrhages  may  show  itself  in  the  papilla  itself  as  well  a.*' in 
the  connect! ve*tissue  ring  around  it.     Injuries,  whether  contusions  or  ])er- 
forating  wounds,  are  very  liable  to  cause  hemorrhages  upon  the  tmpf li*, 
which  leave  behind  masses  of  pigment.     The  optic  nerve  may  also  b*^c«aw 
pigmented  from  melanotic  mfiltration,     (Bee  **  Graefe  und  Saemiach'sHiik," 
V.  8.  906-909,)— B.] 

Mauthner^  has  once  observed,  in  a  perfectly  healthy  eye,  a  minute  briglitlf- 
glistening  speck  at  the  margin  of  the  disk,  wKich  was  evidently  a  choleiteriw 
crystal ;  it  is  less  rarely  met  with  after  certain  morbid  changes  in  the  optic 
nerve,  e.  g,,  neuritis.  Dr.  Tweedie,  of  University  College  Hospital^  ^ 
recently  had  under  his  care  a  ca.se  of  optic  neuritis,  in  the  course  of  which 
five  brilliantly-glistening  specks  of  cholesterine  crystals  were  formed  oo  \h» 
disk.     Subsequently  four  of  them  disappeared. 


6.^TtrM0RS  OF  THE  OFTIO  NERVE,  ETC. 


Tumore  of  the  optic  nerve  are  of  rare  occurrence,  and  difficult  to  diagnoM 
with  the  ophthalmoscope.  [They  may  occur  in  the  papilla  as  granuloroi; 
or  in  the  intra-orbital  part  of  the  nerve;  or  in  the  intra-cranial  part  of  th« 
nerve.  Sometimes  stratitied  concretions  from  the  vitreous  lamina  of  the 
choroid  grow  over  iuto  the  papilla.  In  the  orbit  we  meet  with  primary 
tumors  of  the  nerve  or  inner  sheath,  which  are  myxomata,  or  myxcHkar- 
oomata,  or  glio-sarcomata,  or  in  rare  instances  neuromata,  AH  these  tumors 
atart  either  from  the  inner  sheath  of  the  nerve  or  from  the  Deuroglia.  The 
nerve  fibres  are  either  lost  in  the  tumor  or  thev  are  pushed  aside  by  the 
growth.  When  the  tumor  springs  from  the  ortital  tissue  or  the  external 
sheath,  the  optic  nerve,  more  or  less  atrophied,  passes  through  the  growth. 
The  myxomata  or  myxo-sarcomata  may  grow  to  the  size  of  a  hen's  r|?g,  are 
very  gelatinous,  and  mav  contain  cysts.  They  grow  somewhat  slowly,  the* 
exophthalmos  which  results  is  usually  in  the  direction  of  the  axis  of  the  eyt, 
and  the  motility  of  the  eyeball  may  not  be  markedly  im[:>eded.  Diplopia  may, 
however,  be  present  even  from  the  beginning.  Vision  may  be  very  defectivt^, 
or  even  entirely  lost  early  in  the  course  of  the  discAse,  from  papillitis  or  from 
simple  atrophy  of  the  optic  nerve.  There  is  usually  no  paia  until  the  growth 
has  reached  a  considerable  size,  though  there  may  be  severe  headache.     The 

I  "A.  f,  O.,"  rvi  1,  262,      •  »'  KL  Monats.,"  Oct  1869,  S.  834.      *  Op,  dt,  p.  269. 
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>wth,  however,  may  be  so  rapifi  as  to  compress  the  eyeball ^  cause  perfora- 
tor! of  the  cornea,  and  phthUis  bulhi  may  be  the  result*     Aa  early  extirpa- 
tion of  the  tumor  may  prevent  iu  recurrence. 

True  neuroma  is  very  rare,  A  cn^e  is  reported  by  Perls,  which  occurred 
in  ft  child,  whs  as  lar^^e  us  a  pigeon's  ea;g,  was  covered  by  both  sheiiths.  and 
consiJ^ted  of  gray  medullary  nerve  fibres  and  nucleated  celU.  It  was  removed 
with  the  eyeball,  and  there  was  no  return. 

r  Sarcoma  usually  springs  from  the  orbital  tissue  and  involves  the  optic 
laervo  secondarily*  or  the  nerve  becomes  the  seat  of  secondary  deposits  after 
%  choroidal  sarcoma.  Here  the  growth  is  mainly  along  the  iuter-vaginal 
space.  In  cases  of  glio-sarcoma  of  the  retina,  depusit^  are  very  often  fV>und 
in  the  medullary  sheath  of  the  nerve  fibres  themselves. 

Tumors  involving  the  intra'Cranird  portioti  of  the  optic  nerve  are  not  very 
iDcommon.     Gunimata  of  the  [)rain  or  lueiiinges  not  unfrequently  involve 
le  optic  nerves  and  chia^tn,  tiutl  the  latter  may  be  the  seat  of  cheesy  tul>er- 

iJouA  ma^ed  or  of  njelanotic  growths. 

Kuapp  has  reported  a  cuf^e  of  carcinoma  of  the  sheath  of  the  optic  nerve. 

A  very  markt'tl    hyperplasia  of  the  chiasm   antl    optic  nerve  has  been 

scribed  by  ^Michel  in  a  patient  suffering  from  elephantiasis. 

For  detailed  accounts  of  cases  of  tumor  of  the  optic  nerve,  see  **  Arch.  f. 
Ophth./'  xix.  2,  xix,  3;  "  Kl.  Mon.  f.  Aug./'  1874,  S.  439;  •*  Graefe  u. 
Saemiach;'  v.  8.  912,  914;  "Arch,  of  Ophthal,;'  iv.  3  and  4;  v.  3  and  4; 
vi.  1  and  2,  3  and  4.— B.] 

Von  Graefe*  records  a  case  in  which  there  was  a  large  retro^ocular  orbital 
tumor,  ciiusing  a  protrusion  of  tlie  eye  to  the  extent  of  nine  lines.  The  sight 
wnfi  compk^tely  lost.  With  the  ophthalmoscope,  the  retinal  vflus  were  fotmd 
to  be  dilated  and  tortuous,  but  the  arteries  attenuated.  At  the  inner  half  of 
the  disk  (to  which  it  was  confined)  was  noticed  a  peculiar  steep  and  abrupt 
ition.  The  latter  projected  about  one  line  above  the  perfectly  level 
I  half  of  the  disk,  and  hung  slightly  over  the  inner  edge.  Within  this 
<:icvated  portion,  the  substance  of  the  disk  was  of  an  opaque,  grayish-red  tint, 
and  the  retinal  vessels  were  completely  hidden.  On  microscopic  examina* 
tion  by  Drs.  Heeklinghausen  and  Schweigger,  it  was  found  to  be  a  tumor 
I  myxoma)  of  the  optic  nerve.  In  another  ca^e  of  orbital  tumor  reported  by 
I)r.  JaeobgoD/  the  ophihalmoscojK*  also  revealed  a  striking  projeetiou  of  a 
portion  of  the  ootic  diijk,  in  which  the  retinal  vc^i^els  were  lost.  The  whole 
appearance  of  the  disk,  the  variations  in  color  of  different  portions  of  it,  as 


well  n»  the  course  of  the  retinal  vessels,  were  most  j>eculiar, 
found  to  be  a  myxo-sarcomatous  tumor  of  the  optic  nerve. 


This  was  also 


[7._iyjUKIE8  OF  THE  OPTIC  NERYE, 

The  optic  nerve  may  be  injured  as  it  enters  the  eye,  in  the  orbit,  m  the 
optic  foramen,  or  at  the  base  of  the  skull.  The  nerve  may  be  simply  con- 
tused ;  or  it  may  be  torn  in  the  orbit,  either  by  a  perforating  instrument  or 
bv  a  shot  wound  ;  or  by  a  fracture  of  the  sphenoid  bone,  especially  of  the 
cfinoid  process.  If  the  nerve  is  injured  anteriorly  to  the  point  of  entrance 
of  the  central  retinal  artery,  the  ophthalmoscopic  appearancea  are  similar  to 
\me  of  endmlus.  If  the  seat  of  the  injury  is  posterior  to  the  entrance  of 
le  central  retinal  artery,  either  in  the  orbit  or  in  the  skull,  the  ophthalmo- 
>pc  nt  first  showi<  nothing;  but  atler  some  weeks  the  papilla  begins  to 
►w  pale, at  first  on  the  temporal  siile,  but  later  the  whole  disk  grows  white 


»  "A.  f.  O.,"  X.  1,  IIH. 


*  Ibid.,  r.2,66. 
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and  atrophic,    Lhiss  of  vision  is,  of  course,  present  from  the  betritming,  tfloQi 
this  may  be  partially  recovered  from,  if  the  uerve  was  not  divid<iiL — B.] 

A  very  extraordinary  case  of  injury  of  the  optic  nerve,  with  rupture 
the  central  vessels,  ha.*?  beeu  described  by  Dr.  Hermann  PagensteeherJ    The] 
injury  occurred  in  a  girl,  aged  twelve,  who  \\q&  hit  on  the  right  eye  with  thej 
sharp  point  of  an  iron  rod,  which  entered   the  orbit  just  below  its  upi>er 
margin,  causing  a  wtmnd  of  rather  more  than  an  inch  in  length.     The  lids 
were  much  swollen,  the  eyeball  slightly  prominent,  its  movement  upward 
somewhat  impaired,  but  no  direct  injury   of  the  globe  could  be  detected. 
The  pupil  was  dilated  and  immovable,  and  the  sight  completely  lost,  there 
being  not  the  faintest  perception  of  even  strung  sunlight.     The  ophihaltno-J 
scope  revealed  a  most  peculiar  condition,  of  which  I  can  here  only  "^ive  thai 
briefest   outline.     The  optie   disk    waa  completely    hidden  by    a    nrightlyf 
glistening  white  ei}ii.*ion,  which  extended  in  a  broad  zone  over  the  retina,] 
measuring  about  four  times  the  diameter  of  a  normal  optic  papilla  ;  no  tra< 
of  any  retina]  vessel  was  evident  on  this  patch,  with  the  exception  of  onel 
vessel  running  upwards  (reverse  image).     In  the  course  of  a  few  days  the| 
effusion   became  slowly  absorl>ed,   the  optic   disk    reaj>peared,  the  vessBehi 
showing,  however,  verj^  peculiar  interruptions  on  and  near  its  expanse,  and 
gradually  the  collateral  circulation  l>ecame  established.    Very  cxtensiv**  pig- 
ment deposits  were  formed  in  the  choroid,  and  gubseqnenlly  i>n  the  optic  disk. 


8— OPAQUE  OPTIC  NERVE  FIBRES. 

Amongst  the  physiological  peculiarities  of  the  retina  which  are  sitmettmefl 
met  with  is  one  which,  h  it  be  at  all  fully  developed,  may  easily  be  luistaket* 
for  an  exudation  into  the  retina.  It  is  a  well-known  fact  that,  in  the  humnu 
subject,  the  nerve  tubules  of  the  optic  nerve  loii^e  their  medullary  sheath  at 
the  cribriform  plate,  parsing  on  to  the  most  anterior  portion  of  the  pupilla, 
and  thence  to  the  retina,  denuded  of  their  sheath,  L  «.,  simply  in  the  form  of 
transparent  axis  cylinders.  In  certain  animals,  however,  especially  rabbits, 
the  «Iir*ath  18  continued  on  to  the  retina.  Now,  this  sometimes  also  happen? 
in  the  humuij  subject  (as  was  first  pointed  out  by  Virchow),  the  optic  nervr 
fibres  retaining  their  medullary  sheath  for  a  short  distance  on  to  the  retina. 
gn  that  the  latter,  instead  of  being  transparent,  will  at  such  pi.unt-s  show  s 
fimrkf^'f\  whitr  opacity.  The  ophthalmoscopic  diagnosis  of  opaque  nerve 
fi*  no  means  difficult,  and  a  little  care  and  reflection  f-l  trd 

air  "-r  frrim  mistaking  these  appearances  for  morbid  ch;i  the 

mina.     VVc  nnncc  in  such  cases  that   the  optif  nerve,  instead  of  being 
Jifii  olv  and  ekarly  defined  and  surrounded  by  transparent  retina,  shows  at 
I  points  peculiar  white,  striated,  tongue-fike  projections,  which  iixtetid 
.Jc  way  into  the  retina.      These   patches  terminate   in   an    irnrgular 
ijier,  their  outline  showing  faint  '*fcathexy  **  strite.     It  is  a  fact  of  mucli 
'•      :■  T    -  T^ee  that  the  retina  in  the  immediate  vicinity  of  lh«ie 
healthy  and  ininsparent,  there  being  not  the   faintm 
i»i  fi:wiPH>  <iT   the  i*etina  due  t<j  serous  infiltration  ;   whereti  i  la- 

it*>  the  retina,  the  contiguous  porticnis  always  show  a  certii  of 

^. 

tinal  vc?s>^b  may  be  partly  or  completely  bidden  in  iheae  while 
vhich  ix  (-  he  (^a*<^  if  ibe  l&tter  nr<^  congideraWe  In  tise. 

find  ttuir  t:  pm^9  i^**t\^  \\\^>  t'^uUe  ot  ibc  disk  uy  lo  Ui«edg« 
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the  upaeity,  become  hidrlen  by  this,  and  reappear  at  its  periphery,  being 
thence  distributed  m  a  norriml  iiiaimer  over  the  retina.  These  opacities 
vary  much  in  s^ize  and  number.  In  some  ca^es»  thert^  are  only  two  or  three 
small  patches;  in  others,  there  is  one  large,  irregular  white  figure  which 
surrounds  the  greater  portion  or  even  the  whole  of  the  disk,  u[i<l  extends, 
perhaps,  f^ir  a  considerable  distance  on  to  the  retina.  (For  a  beautiful  illus- 
tration of  such  a  condition,  vide  Liebreich  s  "  Atlas,"  Plate  XIL,  Figs.  1  and 
2.1  Sometimes  the  little  white  patches  may  even  show  themselves  on  the 
retina  at  some  little  distance  from  the  disk,  not  bein^  in  contact  with  it,  but 
separated  from  it  by  a  portion  of  normal  retina?  The  opacity  due  to 
thickening  of  the  optic  nerve  tibrea  may  be  particularly  distinguished  from 
an  inflammatory  exudatioa  into  the  retina  and  optic  nerve  by  the  following 
symptoms: 

Ihu  The  optic  disk  it^^elf  is  perfectly  normal   both  in  color  and  trans- 
parency, and  the  vessels  within  it**  expanse  are  also  quite  healthy  in  appear- 
ance.    In  retinitis,  especially  when  the  morbid  products  are  so  close  to  the 
optic  nerve,  the  disk  is  always  njore  or  lej^s  hypenemie,  indistinct,  opaque, 
and  perhaps  somewhat  swollen;  the  veins  on  its  surface  are  dilate*!  and 
perhaps  tortuous,  the  arteries  generally  somewhat  attenuated,  and  both  sets 
of  vessels  perhap*^  slightly  veiled.     2d,  The  opacities  causetl  by  thickened 
nerve  fibres  terminate,  as  has  been  already  stated,  in  a  peculiar  manner,  like 
the  tine  divisions  of  a  tongue  ot^  flame.     They  end  abruptly  in  the  healthy 
retina,  and  only  here  and  there  can  a  faint  trace  of  thickened  nerve  tibre  be 
followed  for  a  very  short  distance.    3d.  The  retina  is  perfectly  normal,  both 
^in  color  and  transparency,  quite  up  to  the  opaque  spot,  the  retinal  vessels 
ire  also  al^solutely  normal ;  whereas,  in  retinitis  accompanied  with  inflara- 
latory  deposits  in  the  retina^  the  condition  is  quite  diflerent,  for  then  we  find 
^hat  the  retina  is  more  or  less  opaque  and  cloudy  within  a  certain  area 
iround  the  exudations,  this  cloudiness  gradually  shading  off  into  the  normal 
itina.     The  vessels  are  also  cluiuged,  the  veins  being  dark,  tortuou.%  and 
lilated,  the  arteries  attenuated,  and  there  are  generally  also  extravasations 
>f  bioiMl  scattered  about  on,  and  between  the  vessels.     4th.  If  the  eye  is 
)therw*ise  healthy,  the  sight  and  field  of  vision  are  perfect.     If  the  opacity 
extensive,  the  **  blind  spot/'  corresponding  to  the  area  of  the  disk,  will  be 
snlarged. 
MauthneH  narrates  a  very  interesting  and  peculiar  case,  in  which  there 
'was  a  bifurcation  of  the  optic  nerve  fibres,  which  appeared  to  he  collected 
'  ito  two  bundles,  the  one  passing  upwards,  the  other  downwards,  the  retinal 
sis  taking  the  same  course,  whilst  on  the  inner  and  outer  pt)rtioQ  i»f  the 
lisk  there  were  no  vessels.     The  fibres  were  devoid  of  their  sheath,  and 
\ence  their  tint  was  not  brilliantly  white,  but  their  situation  and  course 
rre  very  marked  and  distinct,  on  account  of  the  close  super-imposition  of 
le  individual  fibres,  which  rendered  the  upper  and  lower  margin  of  tlie 
>apilla  quite  lost  and  indistinct,     [Von  Jiiger  has  also  described  a  case  of 
this  kind  in  his  *M>phtlial.  Hand- Atlas/'  PI.  VL,  Fig.  33. 

Another  very  rare  anomaly  is  coloboma  of  the  sheath  of  the  optic  nerve, 
'his  is  usually  accompanied  by  a  fissure  or  defect  in  the  choroid,  but  Nieden 
las  recently  reported  four  cases  in  which  the  col^jboma  was  confined  to  the 
theath  of  the  nerve.  The  four  cases  referred  to  three  patients,  one  having 
the  anomaly  in  both  eve^a.  The  nystagmus  present  began  in  very  eiirly  life. 
;See  "  Archives  of  Ophthal,"  viil  4,  pp.  501-614.)— B^] 


•Thia  flwt  has  b©en  verified  by  diascction   bv  Rwldini^himsi'n. 

Archlv,''  vol.  x,  U4. 

•  Viitihow'a  •'  Archiv/'  vol.  x.  267. 
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CHAPTER  XIII. 


AMBLYOPIC  AFFECTIONS. 


^NBEK  the  VRgue  ttnro  "  unmurosis '*  were  formerly  included  all  kindf 
intra-ocular  tliseascs  that  were  not  distinguishable  with  the  Daked  eye;  but 
since  the  discovery  of  the  ophthalmoscope  ha«  revealed  the  true  imture  of 
the  diseases  of  the  inner  tunica  of  the  eye  and  of  the  optic  nerve,  we  aw 
able  to  contiue  tiie  term  "  amaurosis  "  to  very  narrow  limit*.     Intlee<l,  it  jb 
of  great  practical  importance,  that  a  definite  understanding  should  be  arrived 
at,  as  to  what  dtseaaes  are  to  be  iucloded  in  the  group  of  ** amblyopic  afle^ 
tions/*     Thus  only  can  we  remedy  the  eoufusiou  which  still  exists,  from  the 
fact  that  some  writers  apply  the  name  amaurosis  indiscriminately  to  all  caie& 
of  total  blindness  dependent  upon  deep-seated  intra -ocular  affections,  whiUl 
others  give  to  it  a  more   limited  signihcation,  and  confine  it  to  the  kes  «f 
sight  dependent  upon  intra-cranial  disease.     I  think,  therefore,  that  Vnu 
Graefe'fi  signification  should  be  uaiversally  adopted.     He  excludes  from  the 
term  **  amblyopic  alicctions  '*  (amblyopia  and  amaurosis)  all  dislurbanccfiof 
sight  dependent  upon  material,  perceptible  changes  in  the  refract iv*?  meliji, 
in  the  internal  tunics  of  the  eye,  on  neuro-retinitis  and  em^  '  the 

central  artery  iA^  the  retina.^     It  may  be  queiitioned  whether  \si  ex- 

clude ca8e>t  t»f  t>ptic  neuritis  from  thij*  group,  as  they  are  general Iv  iu'  i 
intra-cranial  diBease,  and  hut  too  frequently  pass  over  into  con-iruuv^^ 
atrophy  of  the  optic  nerve  and  retina,  and  more  or  less  complete  bliDdneai^ 
But  even  in  these  cases,  I  think  it  would  be  better  and  more  definite  to  term 
such  blindness,  amatiro^sis  from  optic  neuritis^  just  as  we  should  speak  of 
amaurosis  (or  amblyopia^  iis  the  case  may  be)  from  retinitis  pigmeaton, 
from  glaucoma  or  enjbolism  of  the  central  artery  of  the  retina;  in  fact,  that 
we  should  strictly  confine  the  terra  amaurosis  to  cases  of  bliodness  from 
primary  atrophy  (degenerative  atrophy)  of  the  optic  nerve,  and  that  of 
amblyrjpia  (in  a  sjiecial  sense),  to  impairment  of  visjion  pnxluced  by  irregu- 
larities in  the  circulation  of  the  nervous  system,  which  may  lead  iu  the  eai 
to  primary  atrophy  of  the  optic  nerve. 

Amblyopic  affections  are  also  sometimes  classified  according  to  the  de|rr(« 
of  impairment  of  s^sight.     Thus  the  term  **  amaurosis"  is  often  conHned  to  M 
cases  of  absolute  blindness,  in  which  there  is  not  the  fainted  perception  «»f  V 
even  very  strong  light ;   the  name  '^  amblyopia  *'  embracing  all  degrees  of 
impaired  sight. 

Liebreich'"^  distinguishes  three  different  forms:  Ist.  Amauratie  amhi^ia^  m 
in  which  the  sight  is  so  much  deteriorated  that  even  large  objects  are  only  ■ 

»   Vifff  Von  Omof^'s  Le<^ttires  on  "Amblyopic  Affectioii*,"  **  KL  M.,'*  1865. 
tthlr^  triin>lation  of  these  inip<>rtunt  jind  vftluublc  LectUR!^  by  Mr.  Z.  LAurcoce  will  b« 
found  in  the  «*  Ophtbftlmic  Review,"  u.  282. 

*  •'  Nouveau  Dictkmnaire  de  M6d.  et  de  Chir.  Prat.,"  TBS, 
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dmtwguishable  with  difficulty,  or  the  patient  is  not  able  to  guide  himself 
.  Amauroms;  in  this  condition  even  large  objects  can  no  longer  be  dis- 
tinguished»  there  being  no  qualitative  but  only  quantitative  perception  of 
light,  which  may  exi&t  either  in  the  whole  or  only  a  part  of  the  field  of 
vision.  3d.  AbHolnte  amauroms^  whtire  the  patient  has  not  the  faintest  power 
of  distinguish ing  betwt^en  light  an<l  darkness. 

In  examining  the  sight  of  caBes  of  amaurosis  and  amblyopia^  it  is  very 
important  to  ascertain  the  condition  of  the  field  of  vieion  with  the  greatest 
accuracy.     In  thei^e  diseaBc^s,  it  does  not  suffice  to  examine  the  field  by  day- 
^^ light,  because  slight  contractions  or  interruptions  may  thus  easily  escape  de- 
^■tection,  which  will  become  at  once  apparent  if  the  field  is  tcisted  by  a  more 
^■subdued  light,  for  which  purpose  Von  GraetVs  graduated  disk  of  light  will 
^■be  found  the  beat.     The  mode  and  extent  of  the  contraction  or  interruption 
^Vof  the  field  of  vision ^  are  of  great  importance  in  enabling  us  to  form  our 
H  prognosis  as  to  the  risk  of  a  total  lo^  of  vision,  or  the  chaucea  of  an  im- 
provement, or  even  a  rei*toraiion  of  the  sight. 

In  the  following  description  of  the  d  life  rent  kinds  of  contraction  and  in- 
terruption of  the  visual  field,  and  their  bearing  upon  the  prognoais  as  to  the 
ultimate  condition  of  the  sight,  etc.,  I  have  niainiy  followed  the  views  of 

IVoD  Graefe,  as  expressed  in  the  above-meMtioned  lectures  un  amblyopic  affec- 
tions; indeed^  he  is  the  first  writer  who  has  attem[)ted  to  lay  down  anything 
like  definite  rules  with  regard  to  the  chief  points  tliat  should  influence  our 
prognosis  in  this  class  of  diaeaaeg.  This,  in  fact,  could  only  be  done  by  one 
who  had  fur  many  years  closely  watched  the  coui'se  of  a  vast  number  of  cases, 
and  carefully  studied  their  minutest  details.  A  mere  hypothetical  general- 
izatiou,  not  founded  ufKin  absolute,  sufficient,  and  closely  scrutinized  data» 
would  be  simply  valueless. 

Several  diflerent  forma  of  contraction  of  the  field  of  vision  may  be  ob- 
serve<l  in  amblyopic  affections. 

The  ct>ntraction  frequently  commences  at  the  temporal  side  of  the  field  of 
^Tision  (the  nasal  portion  of  the  retina  being  the  first  to  sutTer)*  and  from 
ence  either  paases  on  lat^/rally  towanls  the  centre,  or  along  the  f)eriphery 
II  an  upward  and  downward  direction,  extending  finally  towards  the  nasal 
Me:  nnd  then,  when  the  whole  periphery  of  the  fiehl  has  become  impaired, 
t  'taction  advances  concentrically  towards  the  axis  of  vision.     The 

'  of  both  these  forms  of  contraction  of  the  field  are  often  very  irreg- 

ular and  undulatory.  The  contraction  of  the  field  in  cases  of  amaurosis 
ffenerally  commences  at  the  temporal  side,  but  this  is  not  always  the  case, 
f«>r  it  may  begin  at  the  na*al ;  whereas,  in  the  contraction  met  with  in 
^glau<H>ma,  it  is  a  very  characteristic  feature  that,  as  a  rule,  it  commences  at 
^Kne  nasal  side  (the  outer  portion  of  the  retina  becoming  first  impaired ).  We 
^'occasiunally  find  that  some  time  after  the  first  eye  has  become  affected  (and 
perhaps  even  amaurotic),  a  gradually  progressive  contraction  of  the  field 
showa  itself  in  the  second  eye,  commencing  perhaps  at  a  point  quite  sym- 
metrical to  that  in  which  the  contraction  begun  in  the  eye  originally  afiected. 
Buch  cases  aiford  a  most  unfavorable  prognosis,  more  especially  if  the  central 
virion  is  greatly  im[>aired,  or  already  perhaps  sunk  below  that  of  the  eccen- 
tric portion  of  the  retina,  for  these  symptoms  indicate  but  too  surely  &  pro- 
gi-^isive  atrophy  of  the  optic  nerve. 

The  contraction  of  the  field  may  be  equilateral  in  both  eyes,«,  ^.,  the  right 
half  of  each  field  may  be  wanting,  and  the  line  of  deraarc^Uion  between  this 
and  the  normal  half  of  the  field  be  rjuite  sharply  defined,  and  situated  in 
the  axis  of  vision.  This  is  termed  equilateral  or  homonymous  hemiopia,  on 
Account  of  the  corrc3[)onding  halves  (the  right  or  left  as  the  case  may  be) 
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being  affected.  The  nature  of  tbi«  condition  is  self-evident,  wheu  ^^e  r&. 
member  the  anatomical  relations  of  the  optic  nerves?  to  each  other,  aod  the 
fact  that  their  fibres  decussate  at  the  optic  coramissure  (chia^iua)  luBUclia 
manner  that  the  right  optic  nerve  supplies  the  right  half  at'  each  retiun  (tbe 

temporal  side  in  the  rijirht  eye,  the  rme&l 
F»*?'  1^7-  in  the  left),  and  the  left  uptic  nfrvcof 

It  ^  B      tlie  left  hulf.    A  glance  at  Fig,  187  will 

%  1^         \  I  explain  the  arrangement. 

^L         A  V^    ^^  This  figure  represents  the  corafniaure 

^^^  ^^^^  of  the  optic  nerves  and  their  prolongu- 

L  ^^^  ^^  tion  to  the  retina.     R  the  right  optic 

I  ^^^     JW  nerve.     L  the  lett  optic  nerve. 

I  ^OSA.  [The  question  of  the  course  of  the 

I  .^^^^^W  nerve  fibres  in  the  chiasm,  and  of  thdr 

■  L  M  %  R  relation  to  each  other,  to  the  optic  ccn- 

^  tres,  and  to  the  eyes,  is  the  all  impftr- 

tant  one  in  matters  rr-lating  to  defects  in  the  field  of  virion  due  to  iDtr*- 
cranial  lesions.  Duriiig  the  last  five  or  six  years,  investigations  have  bf?eo 
undertaken  by  numerous  obtiervere  to  settle  this  much  vexed  questi«>u.  The 
view  generally  accepted,  that  there  was  a  partial  decussation  of  the  fibres^ 
as  has  been  alrearly  de.scribed,  has  been  rejected  by  Biesiadecki,  MaodeN 
stamm,  and  MicheK  who  claim,  afler  cjireful  ex  fieri  mental  ion  and  ohserv*- 
tion,  that  in  man,  as  in  the  lower  animnlg,  the  decussation  of  the  nerve  fibres 
in  the  chiasm  is  complete.  According  to  these  autliors  the  nerve  fibres  take 
a  curved  course  in  the  cliiasm  instead  of  a  straight  one,  and  their  interweav- 
ing or  interlacing  is  nnwit  intricate.  This  view  has  been  most  decidedly  op- 
posed by  Griidden,  and  also  in  a  short  clinical  paper  by  Mohr.  Gudden,  by 
experiments  on  animals,  from  which  he  has  enucleated  eyes,  and  from  clinical 
observations  and  auto|v8ies  on  patients,  convinced  himself  that  the  old  viuw 
of  the  partial  decussation  of  the  fibres  was  the  correct  one.  Mohr's  paper 
is  a  very  interesting  one,  being  bused  on  clinical  (tbservation  of  an  intra- 
cranial ttituor  with  the  resLdt>H  of  ihe  autopsy.  From  his  tjbservations  he 
concluded  that  the  nerve  fibres  which  supply  the  macula  lutea  and  its 
vicinity  run  along  the  tract  and  nerve  of  the  same  side,  while  fibres  of  le« 
importiince  for  central  vision  pass  to  the  macula  from  the  opposite  tract. 
The  important  fibres  destined  for  the  macula  lutea  of  the  left  eye  corae  from 
the  left  optic  tract,  and  with  them  come  also  from  the  leil  tract*  fibres  des- 
tined for  the  external  half  of  the  left  retina,  and  finally  some  fibres  which 
supply  the  more  internal  parts  of  the  retina  bordering  on  the  macula.  The 
nerve  bundles  destined  for  the  macula  of  tlie  right  eye  and  the  vicinity,  aa 
well  as  the  fibres  destined  for  the  external  half  of  the  retina,  run  in  the  right 
0|)tic  tract.  Mohr'e  case,  which  was  one  of  typical  hemiopia,  seems  to 
furnish  positive  proof  of  the  semi -decussation  of  the  fibres  in  the  chiasm. 
Schwalbe,  who  writes  the  article  on  microscopic  anatomy  of  the  optic  nerve 
in  **  Graefe  und  8aemiseh*8  Flaiidb.  der  Augenheilkunde/'  endorses  the  total 
decussation  idea.  The  whole  subject  is  still  in  an  unsettled  conditi<m,  but 
the  majority  of  ophthalmologists  still  hold  to  the  partial  liecusiiation  theory 
as  off'ering  the  most  satisfactory  explaoaLion  of  the  various  symptoms  reUiting 
to  the  field  and  acuity  of  vision.  (For  a  full  discussion,  see"Graefe  u.  8ea^ 
Fnisch's  Hand!)./*  i.  S.  826-328;  "Arch.  f.  Ophth./'  xix.  2;  xx.  2;  xxi.  3j 
XXV.  1;  XXV.  4;  and  exhaustively  in  **Graefe  und  Saemisch's  Handb,,**  & 
929-950.) 

Purtscher   hai=?   recently   published  six   cases  of  unilateral  optic   nerve 
atrophy,  in  which  the  results  all  agreed  with  the  views  of  Gudden.    In  these 
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the  uncrossecl,  as  well  as  the  crosstKl  hiindles  of  fibres  of  the  tractfi  were 
eampletely  degenerated,  except  the  small  islands  at  the  miterior  bonier.  In 
every  ease  the  atrophy  wn^  ascending,  the  optic  nerve  dittering  m  this  re- 
spect from  all  other  peripheral  nerves.  (8ee**  Archiv  fur  Ophthalmologie," 
XX vi.  2/) 

In   this  wnnectioD  the  investigations  of  BtilliDg  into  the  ultimate  ana- 
tomical connections  of  the  optic  nerves  are  of  some  interest.    He  found  that 
diverging  from  the  optic  tract,  a  large  number  of  fibres  join  the  inner  surface 
of  the  corpus  genicu latum  mediale,  without,  h€>wever,  entering  the  gray  sub- 
^TMtice  of  this  ganglion.     They  run  in  a  spiral  course  under  the  brachium 
liinctivtim  posticum,  and  pass  directly  into  the  sM>caIied  loop.     Between 
till*  lines  of  the  latter,  the  optic  nerve  fibres  can  be  followed  as  far  as  the 
lower  olivary   process.     Besides  these  connections  other  bundles  of  fibres, 
diverging  directly   from  the  optic  tract,  run   upon   the  inner  surface  of  the 
corpus  genioulatuni  mediale,  and  from  here  a  part  of  these  fibres  pass  di- 
rectly to  the  nucleus  of  the  ocuiomotorius,  white  others  pass  into  the  crua 
oerebelli.     The  optic  nerve  is  the  first  nerve  with  which  a  certain  connection 
with  tlie  cerebellum  can  be  demonstrated.     Participation  of  this  organ  in  the 
act  of  vision  is  therefore  proven,  and  many  cases  of  disturbance  of  vision 
which  had  been  attributed  to  aflectious  of  the  cerebellum,  arc  now  thoroughly 
intelligible.— B.] 

If,  therefore,  a  tumor  or  an  hemorrhagic  effusion  coinpresses  the  right  optic 
nerve  on  the  central  side  of  the  conimi.HSure  in  such  a  manner  as  completely 
to  destroy  ita  conductibility,  the  right  half  of  each  retina  will  be  impaireJ, 

P«nd  consequently  the  left  half  of  each  field  of  vision  be  wanting.  But  if 
the  compression  is  limited  to  the  commissure,  affecting  only  the  crossed  fibres, 
and  leaving  the  lateral  ones  unimpaired,  the  appearance  will  be  ditTerent,  for 
then  the  nasal  half  of  each  retina  will  be  afiV-cted,  and  the  temporal  half  of 
each  field  be  wanting.  In  such  cases,  however,  the  hemiupia  is  not  so  sharply 
defined  as  in  the  equilateral  form,  for  there  is  generally  a  more  or  less  broad 
line  of  transition,  in  which  the  defective  portion  of  the  field  passes  over 
mdually  into  the  healthy  part.  The  seat  of  the  disease  may  not,  however, 
be  confined  to  the  commissure,  but  be  situated  principally  in  front  of,  or 
behind  the  latter.  This  may  be  suspected  if  other  symptoms  coexist  with 
the  htJiiiopia.  such  as  paralysis  of  other  nerves,  hemiplegia,  impairment  of 
the  mental  functions,  etc.  It  will  be  seen,  hereafter,  that  the  prognosis  is 
Icie  favorable  in  the  temporal  than  in  the  equilateral  hemiopia.     It  is  ex* 

•  tremely  rare  to  meet  with  hemiopia  of  the  upper  or  lower  halves  of  the  field, 
and  the  real  nature  of  such  cases  is  at  present  quite  unexplained. 
If  the  cause  of  the  compression  is  situated  at  the  distal  end  of  the  optic 
nerve,  I.  «,,  afler  the  crossing  of  the  fibres  in  the  commissure,  of  course  the 

(corrcaponding  eye  is  alone  aflected. 
In  addition  to  the  contraction  of  the  field  of  vision,  we  often  meet  with 
interruptions  in  its  continuity,  which  appear  in  the  form  of  dark  irregular 
clouds  or  spots  before  the  patient's  eyes.  These  "scotomata**  (as  thev  are 
called)  may  be  situated  in  or  near  the  centre  of  the  field,  or  at  its  periplier)\ 
On  examining  the  field  in  cjises  of  scotomata.  we  find  that  within  a  certain 
area  there  is  a  more  or  less  considerable  gap,  in  which  the  object  becomes 
indistinct^  or  even  lost.     If  the  scotoma  is  situated  in  the  axis  of  vision,  it 

I  of  course  produces  great  impairment  of  sight,  and  the  patient  often  squints 
in  A  certain  direction,  in  order  that  the  rays  from  the  object  may  fall  upon 
a  more  sensitive  (in  this  case  eccentric)  portion  «>f  the  retina.  Whereas,  if 
the  interruption  occurs  at  the  periphery  of  the  field,  and  is  only  inconsideiv 
able  in  size,  it  is  generally  altogether  overlooked  by  the  patient. 
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Tbese  scotomata  generally  make  their  appearance  very  suddeoly;  Bome^ 
times,  however,  a  few  weeks  elapse  before  they  beoorae  fullv  developed. 
They  are  not  uufrequeiitly  met  with  ailer  exhauetiug  general  diseases,  or 
afler  great  inentul  emotiuns,  and  are  accompanied,  fierbaps,  by  cutaneoas 
insensibility  to  puin.  Tbf  circuniscribed  central  scotomata  are  also  Home- 
timei?  due  to  disturbance  in  the  circulation  and  impairment  of  the  nutrition 
of  the  optic  nerve;  or,  as  has  been  previously  stilted,  to  retro-ocular  neuritb 
(vide  p.  570).  I  have  already  mentioned  that  Leber  lias  found  the  apprecia- 
tion of  colors  more  or  less  impaired  in  all  cases  of  circuniBcribed  central 
scotoma,  and  his  researches  upon  this  point  have  led  him  to  divide  the  affec- 
tion into  the  following  four  cla^ise^,  according  to  the  state  of  appreciation  of 
colore  and  of  the  field  of  vision:*  1.  The  central  scotoma  is  not  apparent 
by  the  usual  mode  of  examination,  but  only  by  testing  the  appreciation  of 
colors,  the  periphery  of  the  visual  field  having  a  normal  appreciation  of 
colors.  2.  The  scotoma  is  also  recognizable  without  testing  the  appreciation 
of  csolors :  the  latter  is,  however,  only  abnormal  within  the  scotoma,  being 
unaffected  throughout  the  periphery.  S.  The  appreciation  of  colors  is  com- 
pletely lost,  or  greatly  inipaired,  in  the  acotoma,  the  periphery  showing  a 
greater  degree  of  impairment;  but  the  eccentric  ucuteneas  of  vision  is  per- 
fectly unaffected.  In  such  cases,  the  scotoma  is  generally  also  rccogniiable 
by  the  ordinary  modes  of  examination,  but  the  opposite  may  occur.  4.  The 
transition  into  atrophy  of  the  optic  nerve  is  formed  by  those  cases  in  which, 
besides  the  symptoms  enumerated,  there  is  indistinctne^  of  peri|«heral 
vision.  We  cannot,  however,  sharply  define  these  four  claJisea  from  each 
other,  for  one  may  gradually  pass  over  into  the  other.  The  third  ehiss,  in 
which  the  periphery  of  the  field  also  shows  a  slight  impairment  of  tlie  appre- 
ciation of  colors,  is,  according  t^>  Leber,  to  be  regar<led  on  the  whole  as  the 
more  severe  Jind  advanced  form  of  the  disease,  for  there  often  already  exista 
partial  discolorntion  of  the  disk,  or,  where  this  is  absent,  more  or  less  cloudi- 
ness of  the  retina,  so  that  we  but  rarely  obtain  a  negative  result  from  an 
ophthalmoscopic  examination.  Hence  the  prognosis  as  to  a  restoration  ud 
inkfjrum  is  less  favorable,  and  some  of  these  cases  resist  all  treat uient.  In 
amblyopia  potatorum  the  impairment  of  the  sense  of  color,  alth(»ugh  it  may 
only  reach  u  slight  degree,  sometimes  nut  only  aflects  the  centre  of  the  fiela, 
but  also  extends  in  an  irregular  manner  over  the  greater  part  of  the 
periphery.  We  sometimes  meet  with  very  peculiar  and  characteristic  case? 
m  which  the  scotoma  is  surrounded  by  a  circular  zone,  which  is  perfectly  or 
almost  perfectly  normal,  whilst  at  the  j>eriphery  there  is  again  marked  color- 
blindness. 

In  ctvses  of  peripheral  anaesthesia  of  the  retina,  we  often  meet  with  the 
interesting  phenomenon  that  the  phosphenes  continue  to  exist  in  portions  of 
the  retina  which  are  quite  insensitive  to  light,  and  this  is  of  prognostic  im- 
portance, as  it  does  not  occur  in  amaurosis.  The  sight  is  generally  very  con- 
eiderablv  affected,  and  may  finally  become  t]uite  lost,  so  that  the  patient 
cannot  distinguish  between  light  and  dark. 

In  cerebral  amaurosis,  the  pupil  is  generally  somewhat  dilated  and  alng- 
gish,  or  inmiovable  and  large,  if  the  eye  is  quite  blintl.  If  the  pupil  i* 
dilated  to  its  fullest  extent,  so  that  the  narrow  rim  of  iris  is  hardly  dis- 
cernible, we  must  assume  that  there  coexists  an  irritatiun  uf  the  sympa- 
thetic fibres,  causing  a  rootraclion  of  the  dilatator  pupilUe.  If  one  eye  only 
is  affected,  we  otU^n  find  that  its  pupil  is  dilated  and  immovable  under  the 
stimulus  of  light  when  the  other  eye  is  closed,  but  that  it  at  once  contracts 
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I  consentaneously  with  the  pupil  nf  its  fellow,  when  the  latter  is  uncovered. 

Thb  tact  mav  prove  of  use  in  detecting  the  simulation  of  hlindness  in  one 
[  ©ye  by  the  dilatiitian  of  the  pupil  l>y  ntropinet  when  of  course  this  conaen- 
Itaneous  action  couki  not  t.>ecur.  Great  inifwrtance  caiinot,  however,  be 
[attached  in  cases  of  amaurosis  to  the  behavior  of  the  pupil,  for  we  sometimes 
[find  that»  even  in  complete  blindness,  it  retains  its  activity.  In  spinal  amau- 
(Kt8is,  the  pupil  is  unusually  and  perhaps  irregularly  contracted  (ovals  »iud 
'acta  but  very  sluggishly  and  imperfectly  upon  the  apf)lication  of  atropine. 

The  great  contraction  is  due  to  the  paralysis  of  the  sympathetic  fibres,  [8ee 
I  an  article  on  "Lesiuns  of  the  Optic  Nerve  and  Fupij  in  certain  At!*ectioiis  of 

the  Spinal  Cord,"  in  "Amer,  Jouru.  Med.  Beiences,"  July,  1875, — B.] 

The  ophthalmoscopic  symptoms  of  cerebral  and  cerebrospinal  amaun^sis 
I  consist  in  certain  changes  in  the  apfiearance  of  the  optic  nerve,  indicative  of 
[its  pn>gre*tsive  atruphy.  Care  must,  however,  be  taken  not  to  mistake  simple 
[anajniia,  or  blanching  of  the  disk,  for  incipient  atrophv.  The  small  uutri- 
[live  vessels,  which  are  distributed  upon  the  expanse  of  the  disk,  disappear, 
[and  this  partly  protiuces  the  white  color;  whilst  the  vessels  distributed  over 

the  retina  may  retain   their  normal  calibre,  even  when  the  optic  nerve  is 

quite  atrophied,  but  generally  they  soon  become  attenuated.     The  symptoma 

of  atrophy  of  the  optic  nerve  have  already  been  fully  described  (p.  572). 
According  to  the  researches  of  Leber,  color-blindness  is  nlmost  a  constant 

Bymptom  of  atrophy  of  the  optic  nerve,  whether  this  be  primary,  and  de- 
I pendent  ujmju  cerebral  or  spina!  lesions,  or  secondary,  an<l  consec|uent  upon 
loptic  neuritis;  and  it  may  appear  at  any  stage  and  in  any  degree  of  the 
pteeaee.  In  thirty-six  casc^  of  atrophy  of  the  optic  nerve,  he  found  color- 
DlindliesB  completely  absent  in  three  ca^s,  in  five  it  was  only  slight,  but  in 
phe  femaining  twenty-seven  cases  it  was  very  marked.  Such  patients  are  at 
Pirst  generally  unable  to  distinguish  red,  but,  as  the  disease  advances,  the 

appreciation  of  other  colors  is  gradually  lost,  blue  being,  as  a  rule,  recog* 
laiaed  the  longest.  This  condition  closely  resembles  the  color-blindness  which 
■ilPifesta  itself  in  perfeetlv  normal  eyes,  when  tht^  illumination  is  diminislml. 
[He  has  also  observed  i-olor-bliudness  in  atrophy  of  the  optic  nerve  conae- 
iquent  upon  glaucomatous  excavation. 

[  We  have  now  to  turn  our  attention  to  the  various  causes  which  may  pro- 
iduce  cerebral  and  cerebro-spinal  amaurosis.  But  this  subject  is  far  too 
nyilfttisive  for  the  scope  of  this  work,  and  1  must  therefore  confine  myself  to 
■Ming  a  n»ere  outline  of  the  principal  causes,  and  must  refer  the  reader  for 

ftiller  information  to  special  works  and  articles  upon  this  subject     Amongst 

these  I  would  especially  recommend  thofle  of  Von  Graefe,  Hughlings  Jackson, 

Ogle,  Galezowski,  etc. 
It  must,  however,  be  candidly  c<mfeAsed  that  we  cjinnot  diagn<ise  the 

special  cerebral  cause,  or  K)calize  iU  seat,  simply  from  the  ophthalmoscopic 
symptoms  presented  by  the  optic  nerve.     In  order  to  aid  and  guide  us  in 

arriving  at  a  conclusion  as  to  the  cause  and  its  situation,  other  kieal  and 
^neral  syraptoms  must  be  searched  for.     But,  even  with  their  aid,  we  oftQn 
to  determine  these  points  with  anything  approaching  certiiinty,  and  may 
!.  on  pojst'tnortem  examination,  that  we  have  been  quite  mistaken.    Indeed 
sometimes  meet  with   cases  of  simple  progressive  atrophy  of  the  optic 

ierve,  leading  U*  blindness,  in  which  it  is  quite  impossible  to  detect  any 

ipecial  cause,  either  cerebral,  spinal,  or  constitutional.     On  the  other  hand, 

the  trunk  of  the  optic  nerve  may  be  seriously  implicated  in  the  intra-cranial 
>,  without  the  sight  being  in  the  least  affected,* 

1*' A.  f.  Q./'  xli.  2,  p.  111. 
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[It  nhf^til'i  Kf'  fArefuUr  boracf  in  mlfMl  tim  It  ii  poaMe  u>  Iaw 
intrfV'rTfinml  <lmmM:  without  Any  sign  of  fttroplij  of  cbe  o|ilie  oem 
wi^ '   '  V      r'> li i h aI  trif  w/!opf? ;  and  thttt*  nn  the  oiher  hsad^  them  nay  be  a  psrely 
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tj  fti  thir  tiptk  nervtr  without  aoj  tntrm-crmmml 

Miii«  Ml''  ofihthnlnifmcopit  pn>v(«  of  imrnente  osetolliepfc; 
pmctirf  of  hiM  art»  nnd  rniiy  ot\«n  lead  him  f:)  the  diicvMreiy  of 
DH  would,  without  It,  hav(MirAM«e<i  over  or  mi«tDteq>ratcd. 

A<i  I  have  nlrt^iuiy  in^ntionrd,  the  iranou9  afle^^ooB  of  tlie  brain  wkick 
fHftv  pr*Kluf^<^  opti**  rn^tiritiw,  I  shall  now  only  consider  Ukmc  whieh  qmij  giTe 
riw^  to  firo^n-wHiv**  ain>phy  of  th<?  optic  nerve, 

MtniHijiiU  of  ihf^  hixm^  of  th*'  bruin  is  a  very  frequent  cause  of  dtseaie  of 
l\\v  oplir  nirve*  Thtt  nymptfnni*  of  ncut^  roeDingrtb  are  geoerallrao  marked 
and  «*li»ra(UTiHtir  that  tlio  diaf^nfi^iA  i»  not  difficult,  hut  it  in  dt0emit  with 
thi'  dirofiic  form,  the  exmrne  of  which  i»  often  very  insidtou^,  and  iu  fiTtn|v 
tofiiM  riinMkcd  mid  indintinot.  But  it«  pre»ence  may  be  suspected^  if  there  are 
fivhrile  uttni-kfi  accoinptuiJcd  by  violent  and  recurrent  paraxysios  of  headache; 
MVt^re  vomiling  and  retrhing,  unconai'iouflnefisand  gensitivenesB  of  the  craninm 
to  pnlpati<in,  Mun'ovor,  [ih  the  inflammation  of  the  meninges  ifl  geoerally 
ionit<wtiJil  ditrtiHis  w(*  i'ttirl  tliiiL  other  cerebral  nerves  become  affected,  being 
idthtT  puraly/j'tl  or  in  a  Htate  <d*  irrltiition.  Thus),  we  f»<imetime8  find  that 
notiit'  ol  rfu^  rijyMi'Ii'H  (d*  tlir'  «'yo  an*  fmnilv7A^d,  whilst  others  are  in  a  stale  of 
*<pawintKH('  I'oHtriic'tirui  ( Von  UniL'ft*).  l^lie  inflniiimation  of  the  menioges 
may  «'\lcnd  i'nirii  tin-  nu'inhnuii'H  lo  the  cortical  HuLstance  of  the  brain,  per- 
hupf*  lo  It  cnnKidt'tiihltt  (hj|iih,  nmdiJiig,  according  t<i  L.  Meyer/  even  to  the 
ojitir  Ihulinni, 

Willi  ro^riird  li»  tin*  lii^udarht's  winch  may  occur  in  ca^es  of  amldyopia,  we 
niui^t  bo  nil  tnir  ^uanl  nut  to  uUributo  them  always  to  some  cerebral  afloe- 
tion  :  for,  ni«  Vim  (iraffo  has  pointed  nut,  they  are  often  only  due  In  the 
failing  nji^ht,  and  arc  produced  by  the  intent  endeavor  of  the  patient  «tiU 
thoniu^hly  U\  rcali/t'  the  visdial  iniprcissions.  On  account  of  this  there  occur 
diiturbanccii  of  AonHihilitv  akin  in  nature  to  those  which  are  met  with  io 
doubh^  virion,  Hrch'n  of  t(i Hussion  upon  the  retina,  etc.  If  the  headache  be 
niniply  due  to  tlii»<  rau»o,  ♦•a^ijwitiim  tnim  work  will  rapidly  cure  it ;  for  it  opi 
be  easily  nntlcr-^tood  that  iL^  intensity  may  bo  materially  increased  by  any 
Ottuw^  thai  pro<lniM'j*  rvtuj^r^ititin  <d*  the  brain  or  the  eye,  such  as  stooping*  eftc 

Acute  mcnit»gitiw,  more  especially  the  tubercular  form,  generally  gives  rinc 
to  optic  nonriti?*,  and  thif  often  ensues  rapidly  upon  the  outbreak  of  th« 
cen^bral  affection;  whereas,  in  the  chronic  tor m,  the  optic  nerve  often  HK 
ma  inn  all«i};cther,  or  lor  a  long  time,  unaffected,  and  then  it  undergoes  pllh 
gnvv^ivc  atntphy.  it«  nutrition  InHxtming  impaired  by  the  chruuic  coogtailQli 
of  the  brain  and  menin^^^a. 

C^m«»>  jUThyAtitU  of  tie  Ikase  of  the  brain  may  9\m  produce  ainaurofiii. 

luiHor^  within  the  brain  mav  cause  pn^itreesive  alr<»phy  of  theoptie  ii«ira, 
either  by  the  tatter  Ixv^Muinif  i)ir«*ctlv  impltoated  in  the  morbid  procenand 
it9  nersvusi  eletnent*  dojiir^'veil  or  \>v  it?  being  compressed,  strvidied,  or 
pit^hc^l  a*i*r    *     "^  •    tumor.  »o  thai  \\»  ronductihitiiv  and  it^  tiutrtlioo  tie 
th  :  hut  the  im|iairtueiit  of  nutrition  may  aldu  \m  doe  to 
'      '     .mOh  iif  the  optic  aenre.    Aitliimgii  iarcomatoai 
v  the  ifiool  IVomenl  nmirtud  fprpwllifl,  w<  anal 
<«  maseca  or  tabrr  Mlitic  gnmiaata, 

chft  auiT  lieii|«at(  ^kast^oftlw  Iran 

*i\    TlH^^r  d^A^rnoMs  »  vrrr  uaeerUin  and 
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Other  general  ur  local  symptoms  coexist ,  which  may  aid  us  in  deternnniog 
tlie  probiihle  nature  and  &eat  of  the  cerebral  disease.  Thus  in  equilateral 
heraiopia  isay  of  the  left  half  of  the  visual  field)  we  should  suspect  that  a 
tumor  or  hemorrhagic  eifusiou  is  pressing  upon  the  right  optic  nerve. 

[Atrophy  of  the  optic  nerves  from  direct  pressureof  the  tumor  is  compara- 
tively uncommon,  as  only  a  small  proportion  of  the  intra-cranial  tumors  are 
Mttiau^d  in  this  vicinity.  Compression  by  exostoseg,  chee«y  tuberculous 
masses  or  gummy  neoplasms  in  the  vicinity  of  the  chiasm  are  the  most 
common. 

Hydrocephalus  intern  us  aUo  causes  atrophy  by  pressure  on  the  chiasm. 

The  8ym]>tom  known  as  hemianopsia,  hemiopia,  or  hemiopsiaf  is  of  two 
varieties:  1st,  a  permanent  defect  of  half  the  visual  field  of  both  eyes  from 
pressure  on  the  tract  or  chiai^m,  or  from  functional  dii^turbance  of  the  optic 
centre;*  in  one  cerebral  hemisphere  ;  and,  lid.  transient  attacks  of  half-sided 
blindnt"^  without  organic  lesion,  and  called  amaunnis  partiafii?  fugax,  or 
Hittering  scotoma.  The  hemiopia  generally  afiect^  one  of  the  lateral  halves* 
of  the  visual  field  in  both  eyes;  a  superior  or  inferior  hemiano|»sia  is  very 
rare.  The  hemiopia  is  either  lateral,  aflecting  the  external  half  of  one  field 
and  the  internal  half  of  the  «»ther;  v»r  it  it*  tem|:Mjral,  aflecting  the  temporal 
halvt^  in  both  fields,  A  nasal  hen»iti[)ia  only  exists,  according  to  Leber,  as 
a  symmetrical  disease  of  both  optic  nerves.  In  lateral  hemiopia  central  vision 
is  geneniily  very  gf)od.  In  temporal  hemiopia  the  dividing  line  is  not  a 
sharplv  defined  perpendicular  through  the  point  of  fixation.  In  pure  hemi- 
opia  tlie  color-sense  is  normal  in  the  unaffected  half  of  the  visual  field. 
Permanent  superior  or  inferior  henjiopia  of  both  eyes  is  very  rare,  and  the 
simplest  explanation  is  that  the  optic  nerves  have  been  compressed  at  the 
base  of  the  skull  from  above,  or  from  below  by  some  pathological  product* 
Still  it  might  be  explained  by  a  symmetrical  primary  le-sion  in  both  optic 
nerves, 

Ln  lateral  hemiopia  of  central  origin  there  is  for  a  long  time  a  normal 
fundus,  as  a  descending  atrophy  requires  time  to  reach  the  optic  disk.  It 
may  b«  inferred  from  Gudden's  experiments  that  central  atrophy  of  the 
brain  may  extend  peripherally  to  the  optic  tracts  and  nerves.  It  the  leaioD 
k  in  the  chiasm,  discoloration  of  the  t*ptic  disk  will  occur  sooner,  though  it 
may  be  preceded  by  the  signs  of  neuritis. 

Lateral  hemiopia  often  apj>ears  suddenh*  with  signs  of  cerebral  apoplexy, 
and  the  cause  is  here  an  apoplectic  clot,  or  an  embolus,  or  a  tumor  in  the 
opposite  hemisphere.  Tumors  at  the  base  in  the  region  of  the  chiasni  are 
common,  such  as  sjircoma  of  the  sella  turcica  or  of  chiasm,  tubercle,  and 
gummata.  The  hx-alily  of  the  tumor  can  only  be  determined  from  all  the 
accompanying  symptoms,  and  not  always  theui — B.] 

If  the  temporal  half  of  each  field  is  impaired,  the  croased  fasciculi  of  the 

ief\*t«  are  involved,  and  the  seat  of  the  disease  is  at  the  conjmiasure.     In 

casert  the  im[)airment  t)f  visiim  is  often  very  rapid,  the  sight  being  pcr- 

aiis  uttt-rly  de&iroyed   within  a  few  days.     The  contraction  of  the  visiml 

fichl  begins  at  the  periphery  of  the  temporal  side  and   extends  up  to  or 

beyond  the  centre,  so  that  finally  only  a  slicrht  glimmer  of  light  may  be  left 

on  the  nasal  side.     If  the  cerebral  tumor  i?*  very  slow  in  its  development,  the 

substance  and  the  nerves  may  gradually  accommodate  themselves*  to 

owth,  and  there  may  only  periodically  arise  some  compression  of  the 

Is  at  the  base  of  the  brain,  which,  setting  up  disturbance  in  the  intra* 

nial  circulation,  will  give  rise  to  ephemeral  hemiplegia,  ischa^mia,  and 
inting  or  epileptoid  fits.  But  symptoms  of  paralysis  of  the  cerebral  nerves 
supervene  if  the  tumor  pervades,  irritates,  or  presses  upon  the  nerve 


590 


AMBLYOPIC    AFFECTIUNS  —  SPINAL    AMAUB0SI8. 


^  Of 


substiince,  or  if  tke  vessels  become  coaif>resse<l  and  the  nutrition  of  the 

impairpfi.^ 

[Wil brand,  iu  u  paper  upon  what  he  calls  "psychic  blindnesB"  locali^^^ 
the  ceutral  visual  ceotre  iu  the  cortex  of  the  occipital  lobe  of  each  cervU  :^^ 
hemisphere.     Symptoms  df  this  psychic  blindness  in  pathological  condili^roin., 
of  the  cortex  of  the  occipital  lobe  are  only  of  value  when  a  partial  discuss  ^^f 
one  visual  sphere  is  present;  for,  in  extensive  disease  of  both  <)ccipital  l<r 
bilateral  cerebral  amaurosis  appears ;  while  in  unilateral  functional  distu 
ance  of  one  vii^ual  sphere,  the  homonymous  retinal  halves  of  both  eyes  nrr 
completely  blind.     The  condition  of  affairs  is  different  in  cases  of  partiaf 
disease  of  one  visual  sphere,  which  are  distinguished  by  the  appenranceof 
an  incomplete  lateral  hemianopsia  of  the  opposite  side. 

Ferrier^s  investigations  into  affections  of  vision  from  cerebral  disease 
have  led  him  to  the  recognition  of  a  distinct  visual  centre.  He  found  in  ihr 
monkey,  that  it  inehuled  not  only  the  angular  gyrus,  but  the  occipital  InW. 
A  portion  only  of  one  visual  centre  wouhl  in  time  tiuffice  for  \nsion  with 
both  eye^.    It  wouhl  appear  as  if  the  hemispheres  had  a  <louble  relation  with 

le  eyes.     The  connection  of  the  angular  gyri  was  mainly  ertjssed:  heuoe 

lioDfi  here  and  iu  the  corresponding  medullary  fibres  ciiused  cnxssed  amau* 
)si8  in  amblyopia.     Where  there  was  a  unilateral  lesion  of  the  angular 
gyrus  and  occijiiral  lobe  together,  but  not  of  each  singly,  hemiopia  occurred 
and  lasted  for  some  time. — B.] 

Tumors  in  the  Cerebellum  nearly  always  produce  blindness  (generally  from 
optic  neuritis)  by  :<etting  up  a  general  disturbance  (HughUngs  Jackson  i, 
wherejis  absce^  of  th^  cerebellum,  as  a  rule,  does  not  do  so,  on  account  of 
its  limited  extent  and  etiect. 

Cerebral  henmrvhftge  may  l>e  suspected  if  the  amaurosis  cornea  on  ve 
suddenly ;  this  sudden  equilateral  hemiopia  of  the  left  side  would  make  ut 
susfHict  hemorrhage  in  the  right  hemisphere,  Such  equilateral  contractions 
of  the  field  ollen  remain  btliind  in  persons  who  have  been  afiected  with  an 
apoplectic  fit.  Loss  of  tlie  right  side  of  the  field  is  more  irksome  than  that 
of  the  lefl,  more  especially  in  reading,  as  the  patient  cannot  read  so  easily 
and  rapidly  on  account  of  his  not  being  able  to  foresee  the  words  (Von 
Graefe).  In  slight  degrees  of  cerebral  hemorrhage,  the  sight  is  often  quite 
unaffected.  Hemiopia  may,  however,  be  also  produceil  by  temporary  affec- 
tions of  the  nerve  trunk,  e.  g.,  syphilis. 

Senile  softening  of  the  brain  is  not,  as  a  rule,  accompanied  by  amauroaii, 
but,  of  course,  the  atrophic  changes  in  the  brain  may  extend  to  the  optic 
nerves,  the  nutrition  of  the  latter  becoming  impaired  on  account  perhaps  of 
the  disease  of  the  vessels, 

Epilsp^  may  produce  amaurosis  when  it  is  due  to  some  diseajsie  of  the 
braiu,  for  instance,  meningitis,  for  e|)ilep8y  must  be  looked  upon  as  a 
symptom  and  not  as  a  disease. 

In  diseases  of  the  sjunai  cord,  more  especially  chronic  myelitis  and  looo- 
motor  ataxy,  amaurosis,  from  progressive  atrophy  of  the  optic  nerves,  is  not 
unfrequently  met  with.  But  it  hardly  ever  makes  its  appearance  in  loco- 
motor ataxy  until  a  late  period  of  the  disease  of  the  spine,  long  after  the 
impairment  of  the  mobility  and  sensibility  of  the  lower  limbs,  and  the  para- 
lytic affections  of  the  muscles  of  the  eye,  the  latter  often  being  amongst  the 
first  symptoms  of  the  spiual  diseaisie.  In  some  very  rare  instunces.  the 
atrophy  of  the  optic  nerves  has  preceded  by  a  h^ng  period  (several  years) 
the  first  symptoms  of  spbal  disease  (Von  Graefe).    This  late  occurrence  oif 
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lunjfiis  is  explained  by  the  fact  that  the  degeneration  ascends  from  the 
►rtebral  canal  to  the  cavity  of  the  eraiiimn,     Amhlyopia  often  occurs  at 
le  corameucement  of  the  spinal  aflection,  and  a  careful  cxaraiimtion  as  to 
J  true  nature  of  the  iuipairoient  of  vii^ion  should  be  made,  for  it  may  only 
due  to  a  loss  of  the  power  of  accommodation  from  paralysis  of  the  ciliary 
muscle,  and  be  not  at  all  dependent  upon  any  disease  of  the  optic  nerve.     A 
/want  of  care  in  the  examination  as  to  the  true  cause  of  .^uch  arablyopite,  has 

■  led  to  much  confusion  amongst  writers  upon  this  sybject.     In  caae^  ia  which 

■  the  atrophy  of  the  optic  nerve  is  dependent  upon  locomotor  ataxy,  the 
Kformer  may  remain  stationary  for  a  few  weeks  aud  then  again  progress  (Von 
POmefe). 

[The  most  common  cause  of  araaurtmis  in  spinal  disease  is  gray  degenera- 
m  tion  of  the  posterior  columns,  but  it  occurs  also  in  myelitis  of  the  lateral 
H  columns.  According  to  Von  Graefe,  thirty  per  cent,  nf  cases  of  progressive 
atrophy  of  the  uptiu  nerve  is  due  to  spinal  diseiise.  An  iuteresting  variety 
of  optic  nerve  atrophy  is  described  by  Charcot,  accompanied  by  atrophy  of 
one-half  of  the  body  aud  contraction!  of  the  extremities,  ("Comptes  rendus 
Soc.  de  bioh.;  iv.  p!  liJl.  i— B.] 

The  aflection  of  the  o\au:  nerve  in  diseases  of  the  spine  is  prubably  due  to 
a   lesion   of  the   great   sympathetic,  through  its  communicatiun  with   the 
anterior  roots  of  the  spimil  nerves. 
I  [On  this  point  si'f  an   urticle  by  the  Editor,  iu  "  Amer.  Journ.   Med. 

■  Sciences,"  July,  1875.— B.] 

■  In  some  case^^  simple  atrophy  of  the  optic  nerve  exists  for  a  long  tirae 
without  any  appreciable  cause,  or  the  appearance  of  any  symptoms  indicative 
of  a  cerebral  or  spinal  lesions;  and.  even  after  death,  nothing  is  perhaps 
found  except  atrophy  of  the  optic  nerves  or  atrophy  of  those  parts  of  ihe 
brain  which  are  continuous  with  ihe  optic  nerve.  In  some  of  these  cases, 
however,  insanity  may  auperveue.     And  this  brings  us  to  a  very  important 

It,  viz.,  the  great  use  the  ophthalnnjscope  is  likely  to  prove  to  tlie 
ibt  in  esUiblishing  the  study  of  insanity  upon  a  more  positive  basis,^ 
In  England,  we  are  almost  entirely  indebted  to  Dr  Allbutt  tor  our  knowl- 
edge of  this  subject,  and  I  would  refer  the  reader  to  his  valuable  aud  inter- 
eeting  paper,  entitled  "  On  the  state  of  the  Optic  Nerves  and  Retime  as  seen 
in  the  Insane/*  read  before  the  Roy.  Med.-Cbir.  Society,  February  'i5,  1863. 
In  this,  he  mentions  that  in  general  paralysis  of  the  insane,  atrophy  (»f  the 
optic  nerve  is  constantly  fuundj  and  is  commonly  accompanied  by  atrophy 
of  the  olfactory  nerves.  It  is  not  distinctly  seen  till  the  end  of  the  first  stage, 
88  it  slowly  travels  down  from  the  optic  centres,  and  it  is  in  relation  with 
the  stated  of  the  pupil,  which  is  contracted  in  the  early  stagti  and  dilated  io 
the  fatty  atrophic  stage. 

In  mania,  the  ophthalmoscope  often  reveals  symptomatic  changes.  In 
dementia,  organic  disease  and  affection  of  the  eye  generally  occur  together. 

In  idiots,  atrophy  of  the  optic  nerve  is  of  frequent  occurrence.  Out  of 
twelve  cases,  it  was  found  of  a  marked  character  in  five ;  one  was  changing, 
and  twii  were  noted  as  doubtful. 

We  have  now  to  consider  the  pro^nom  which  may  be  made  in  cases  of 
amaurosis  or  amblyopia,  as  to  whether  the  impairment  of  vision  will  improve, 
remain  stationary,  or  the  sight  become  permanently  lost.     In  framing  our 


For  fiirtlior  information,  I  would  piirtieulnrly  rocomm*?nd  Dr,  Libber's  veiy  iatei^- 
tii^f  jMipor  "On  Gray  Degeneratii-m  <tf  tht-  Optic  Nen'o/'  "  A.  f,  O./'  xiv.  2,  177; 
__>o  Dr.  W^tphftl's  important  pupers  in  thy  **  Arf.liiv  fur   Paychiatrit!  unil  Nerveri- 
kmukhciten/'    [Abo  the  ^*  West  Riding liunntio  Asylum  Heportd/'  Ur»t four yewrs. — B.J 
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prognosis,  we  must  be  especially  guided  by  tbe  mode  of  attack,  thfe  condition 
of  the  field  of  visiou^  aud  the  appearances  presented  by  the  optie  uervc. 
The  otiture  of  the  primary  disease  which  has  causer!  the  afiection  of  the  eye 
must  uaturally  also  be  taken  into  anxious  cunsideratiau ;  for  the  proga<*^if 
will,  of  course,  be  materially  ii^fluenced  by  the  fact,  that  the  intra-cmuial 
affection  is  of  a  kind  that  permits  of  resolution  or  aioelioratiou  through  the 
absorptinn  of  morbid  prf>ducts»  or  hemorrhagic  effusions,  or  the  nmemlmtnt 
of  irregularities  in  the  circulation. 

If  atrophy  of  the  optic  nerve  has  already  set  in,  the  prognosis  as  to  the 
arrest  of  the  disease  must  be  very  guarded,  as  in  such  cases  there  is  always  a 
great  tendency  to  progresj^iau,  and  termination  in  absolute  blindnes;^.  But 
this  is  not  necessarily  always  the  case,  and  it  would  be  committing  ii  gnive 
error  tu  irrevocably  condemn  an  eye,  simply  because  the  optic  nerve  show* 
BympUims  of  commencing  atrophy.  The  state  uf  the  field  of  vision  isoui 
best  guide  in  such  cases. 

[Gray  degeneration  of  the  optic  nerve,  in  connection  with  spinal  symptom*, 
is  h(jpelessly  incurable. — B.] 

If  the  loss  of  sight  has  occurred  with  great  suddenneas  and  rapidity, tlie 
prognosis  need  not  necessarily  be  bad,  for  we  occasionally  meet  with  ca*c*io 
which  great  improvement,  or  complete  restoration,  of  sight  takt^s  place  atW 
its  sudden  loss.  Sudden  equilateral  hemiopia  is  generally  due  to  hemorrhagic 
effusions  (apoplexies),  which  is  seldom  the  ciiae  in  double  central  scMtoniat*. 
Von  Graefe*  considers  that  the  prognoj^is  of  sudden  amaurosis  is  belUT  io 
children  than  in  adult*.  He  also  states  that  the  best  prognosis  is  furnifihc^^ 
bv  those  cases  in  whicli  the  >iudden  l(»ss  of  sight  is  the  result  of  mental  shock; 
also  if  the  phf>sphene^  continue  to  exist  in  the  blind  retina,  and  c*>inplev 
darkness  proves  beneticial.  This  form  of  auti'sthe^ia  is  often  asgociated  with 
cutaneous  insensibility  to  pain,  and  is  perhaps  referable  to  vaso-niotor  action. 

The  prognosis  is  also  inclined  to  be  favorable  if  the  disease  has  remained 
stationary  for  some  length  of  time,  for  although  the   dangerous  forms  of 
amaurosis  likewise  halt  in  their  progress,  yet  this  interruption  do€«  not  extend 
beyond  a  few  weeks  or  months,  when  they  again  progress*    The  former  caseil 
often  depend  upon  a  combination  of  deleterious  causes,  such  as  alcoholt* 
tobacco,  dissipation  of  every  kind,  overwork  of  the  eyes  and  brain,  or  irreg^'j 
ularities  in  the  digestive  organs  or  the  uterine  system. 

The  prognosis  is  bad,  if  the  atrophy  of  the  i>ptic  nerve  is  of  slow  devel- 
opment, and  manifests  a  persistent,  though  perhaps  tardy  progress. 

When  the  atrophy  of  the  nerve  cannot  be  traced  to  any  particular  caufte, 
but  appears  to  be  a  disease  per  «e,  the  prognosis  is  generally  also  irerjr 
unfavorable. 

In  those  cases  in  which  the  condition  of  the  visual  field  is  quite  normi 
I  even  atler  the  affection   has  existed  for  several   mouths ),  and  the  acuity  oi 
vision  has  not  sunk  considerably  (only  to  one-aixth  or  one-tenth),  we  may] 
decidedly  regard  the  disease  as  not  being  due  to  progreesive  atrophy.    Tl 
impairment  of  vision  may  not,  however,  undergo  much  improvement. 

With  regard  to  the  prognosis  afforded  by  the  different  forms  of  cootmctii 
and  interruption  of  the  visual  field,  we  may  briefly  state,  that  it  is  nun 
favorable  when  it  is  equilateral ;  with  a  sharply  defined  line  of  demar< 
than  when  it  is  concentric,  or  its  edges  (in  the  lateral  form)  are  und« 
and  irregular.     Indeed,  patients  affected  with  equilateral    hemiopia  &I 
become  absolutely  blind,  except  the  disease  extends  to  the  commissure,  vt 
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le    other   cerebral    affection   supervenes.*      Such    patients    otXen  enjoy 
:oellent  central  vision,  being  able  to  read  the  finest  print,  and  the  affection 
jquently  remains  unaltered  for  a  very  long  time.     1  have  cases  still  under 
[pervisiun  in  which  equilateral  hemiopia  has  existed  for  aoine  years,  and  the 
itient?  are  still  able  iv  read  perfectly,  nor  has  the  condition  of  the  eye 
langed,  nor  have  any  other  symptoms  sliuwu  themselves. 
The  most  dangerous  cases  are  those  in  which  irregular  contractions  of  the 
field  of  vision  occur  either  simultaneously  in  both  eyes,  or  in  quick  succes- 
sioo.     Also  those,  in  wliich  tlie  condition  of  the  one  eye  being  already  very 
(the  degree   of  its  central  vision   being   perhaps   even    less  than  the 
jccntric),  the  second  eye  becomes  affected  in  an  exactly  similar  manner,  the 
»Dtraction  of  its  visual  field  commencing  at  a  point  symmetrical  to  that  at 
hich  it  began  in  the  first  eye. 

Central  scutomata  never  indicate  progressive  atrophy,  if  the  periphery  of 

le  visual  fiehJ  is  normaL     But  if  they  have  existed  unaltered  tor  several 

and  the  optic  nerve  begins  to  show  symptoms  of  commencing  atrophy, 

dilution  ad  intefjmm  can  no  longer  be  expected.     If  the  central  portion 

the  retina  maintains  its  superiority  of  vision  over  the  outlying  parts  (so 

lat  the  patient  can  see  through  the  scotonia),  the  urognijsis  is  always  better 

tan   vvhfn  the  reverse  obtains.     If  the  peripheral  portion  of  the  field  of 

•ision  beyond  the  scotoma  is  impaired,  progressive  atrophy  is  U)  he  ti  tired, 

which  is  not  the  ca^te  whi^n  this  part  of  the  field  is  normal,  for  this  shows 

^that  the  pejwer  of  conductibility  in  the  part  of  the  retina  affected  with  the 

jotoma  is  fierfectly  retained  (Von  Graefe). 

cannot  foruj  our  prognosis  of  the  case  simply  from  the  appearances 
ited  by  the  optic  nerve,  for,  as  Von  Graefe  remarks,  it  is  impossible  to 
from  these  alone  whether  the  atrophy  be  progressive  or  stationary.     In 
ij unction  with  the  appearance  of  the  optic  nerve,  we  must  therefore  be 
tided  by  the  condition  of  the  field  of  vision,  and  the  mode  in  which  the 
Ltack  occurred,     Even  the  absence  of  atrophic  symptoms  in  the  nerve  df>es 
Dot  exclude  the  most  unfavorable  result.     In  cases  of  amblyopia  due  to  dis- 
turbances in  the  circulation,  or  to  alcohol,  or  in  that  form  which  is  sorae- 
Pmcs  met  with  in  very  nervous  females   and  in  children,  the  presence  of 
'mptorns  of  atrophy  of  the  uptie  nerve  are  always  of  material  consequence, 
\  laey  greatly  cloud  the  prognosis. 
Tr^ahnenL — ^This  must  of  course  be  specially  directed  against  the  primary 
cause  of  the  affection  of  the  eye.    In  those  cases  of  simple  progressive  atrophy, 
in  which  we  fail  to  detect  any  appreciable  organic  or  functional  cause,  we 
mujst  be  extremely  upt)n  our  guard  not  to  submit  the  patient  to  a  very  active 
course  of  treatment,  more  especially  of  a  lowering  or  depre!«sing  kind  ;  for 
great  mischief  is  thus  often  produced,  and  the  progress  of  the  disease  hastened, 
nnstead  of  being  arresteil  or  retarded.     The  best  treatment  for  such  cases 
Hoonsists  in  the  administration  of  tonics,  especially  the  tincture  of  the  muriate 
^pf  iron,  or  a  combination  of  steel  with  quinine  or  strychnine.     The  lactate 
|br  sulphate  of  zinc  may  also  be  given  in  gradually  increasing  doses,  com- 
mencing  with  two  or  three  grains  daily,  and  augmenting  this  gradually  until 


*  Von  (tm<'fe  buvh  :  **  Tutid  btindric^s  in  ciwca  of  unilateml  brain  dUeAse  can  nnlv 
m«  (1)  when  the  other  bi'iuisphei^  likewise  becomes  the  hoat  of  diseai^e ;  (2)  when 
ih  eflusiofin  in  Iht*  berjii^phere  orifjinHlly  aflV-ct*^  ix^eiifiion  dift\ii<e  cerebral  aJswiAf, 
iiy  thrtm^i  iimvm'ux  c<>robri ;  (3)  whtn  ii  biisilttr  aflW^tion  imipon  enea,  diK'cllv 
tin  laksfi^r  thr  optic  lu^rves;  (4)  when  sonie  uneri  on  the  ^pace  ot 

ly  rt««iinlt>  in  <nn(iprH>*ifm  *>f  the»)iiii»  cuverin*-  u^Ltiuent  venous 

Mil  .►;  the  pnpilltt;  I 'ij  when  propugnted  encephido-jm  inu-m-  leadi*  to  ut^nritit 


:^ndenA."     (•*  KL  Mtniati^bL/*  18115, 
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A^  pBtleDt  takes  eight  or  ten  grains  a  day.  The  diet  should  be  outritiouji 
Irai  light,  aod  the  effect  of  atiniulftuU  be  closely  watched.  The  patk-nt's 
ooms^  of  life  should  be  carelully  regulated,  a  sufficiency  of  sleep  be  lumietl 
OB^  aikd  all  amusemeoti*  and  eniployiuerit  that  may  prove  injurioug  to  his 
€fm  or  general  health  be  strictly  forbidden.  The  use  of  tobacco  mu6i  also 
tie  absolutely  given  up. 

If  there  ia  any  evidence  of  the  existence  of  chronic  meningitis,  irr^lari- 
tiet  in  the  circulation  (more  especially  the  cerebral  i,  or  a  suppreasioo  of 
CVMomary  discharges,  such  as  the  menstrual,  or  the  exhalations  irom  the 
ikui,  more  particularly  the  Jeet,  a  derivative  course  of  treatment  most  be 
iHttloyed.  Leeches  should  be  applied  behind  the  ears^  or  the  artilicia]  leecb 
toOM  teoiple,  and  a  seton  may  be  inserted  at  the  nape  of  the  neck,  which 
iftm  aflbrds  great  and  speedy  relief  to  the  severe  and  persistent  headache. 
Hit  UeUortde  i>f  mercury  should  be  given  in  small  d*jseg,  iti  combinatiou 
p«rha^  with  the  iodide  and  broraide  of  potassium,  more  especially  if  any 
mrphtUtk  laiot  is  suspected.  The  sudden  suppression  of  the  normal  exhala- 
Imm  frooi  the  skin  is  not  an  unh'cquent  cause  of  amblyopic  affections^  more 
It  aft^  long  exposure  to  cold  and  wet.  Thus  persons  who  baTe 
§at  nany  hour«  in  the  water  (sportsmen,  fishermen,  etc. )  are  sometimes 
Witll  amblyopia,  on  account  of  the  suppression  of  the  exhalations 
tlbalbeL  In  such  cases,  hot,  stimulating  pediluvia,  together  with  dis- 
and  diurvtics,  should  be  prescribed.  Von  Graefe  also  advocates  the 
ot  Turkish  bath,  as  especially  exciting  the  action  of  the  skin*  which 
will  aki>  |Mrove  of  benefit  in  the  different  forms  of  congestive  amblyopia.* 

If  iIm  aibction  of  the  eve  is  due  to  some  sudden  fright  or  shock  to  the 
mtr^PMm  ^plefD,  tMnics  should  also  be  prescribed. 

Ift  Om  acaauriieis  due  to  locomotor  ataxy ^  innumerable  remedies  have  been 
triifL  Dr«  AUhaus'  states  that  he  has  derived  much  benefit  in  casee  of 
lD«oaK»lor  aiaxy  fn>m  the  administration  of  small  doses  of  nitrate  of  silver. 
H**  )iiy^  H  tO'jfther  with  the  hyiwphosphite  of  soda^  and  he  never  goes  be- 
viMiJ  iW  do^  of  half  a  grain  of  the  nitrate  of  silver.  It  should  be  employed 
ibr  iKim  tour  tf)  six  weeks  couBecutively^  and  then  discontinued  for  a  fort- 
tt^l  ^  ikf««  w«)%'ks,  a  slight  aperient  mineral  water  being  given  in  the 
Tbvn  the  use  of  the  remedy  may  be  again  commenced,  and 
f^  a  month  or  so.  The  gums  should  be  examined  from  time  to 
M  iha  pc>c«iliaT  dusky  discoloration  of  the  skin,  which  the  long-cott- 
IMS  V  aitiaie  of  silver  produces,  first  appears  in  the  mucous  mem- 


fiCMBZtd 


lIllMPi  h  any  raason  for  supposing  that  syphilis  is  the  cause,  a  prompt  and 

MMliilttKl  W^  ^  mercurials  and  iodide  of  potassium  is  indicated.    Tlie 

^  ills  (MOSiaiil  euireiU  has  been  highly  recommended  by  many  observen, 

c^  ruLuft  bav^  been  laid  down  lor  lU  application,  and  the  majority  <>f 

n^  ftid  in  connectioa  with  this  tubjtct  has  been  noti^ 

L  thftt  penons  fttfected  with  ftilnffis  and  congeiiioii  of  tbn 

itod  hy  the  Turkish  bath,  he  thought  th&t  the  reftdiefft 

IIm  «Act  of  the  l&tter  upon  the  cerebral  drcuUtion  would  be  l>y 

iipM»  the  bloodvessels  of  the  retina.     Mr.  Wordsworth  thertfow 

fiyi»  with  the  ophthalmoBoop^  just  prior  to  hi^  enteriDg  tho 

&Mi  reuiaiDod  in  the  botteil  ohamber  (196''  F.)  for  n  quvf^r 

9l  decided  and  markod  paleaets  of  the  optic  ncnre,  uid  * 

^  tM  rvfiiial  vessels.     The  same  effect  was  lumced  in  four  pe^ 

ta  aegioi  an  East  Indian,  an  Engliihnma,  and  a  Gennan), 

If  W^t  who  were  examined  at  the  sanoe  time  by  Mr.  Wordi- 
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imic  surgeons  nave  little  fatth  in  lis  etficacy.     [The  internal  atlmin- 
ion  of  strychnia  baa  seemed  to  *lo  g»»il  in  some  cases,  but  the  manner 
^hich  it  actH  has  never  been  satisfactorily  explained, ^B.] 
The  treatment  of  amaurosis  by  subcutaneous  injeetioud  of  strychnine  is 
described  at  p.  604. 

If  central  aootomata  have  been  developed  during  a  protracted  enfeebling 
uch  as  typhoid  or  scarlet  fever,  diphtheria,  childbed^  etc., 
>ua  diet,  with  stimulants,  are  the  be^t  remedies;  and,  subse- 
IV.  when  the  sight  ia  beginning  to  improve,  much  benefit  is  otlen  de- 
riveti  /rom  methodically  practising  the  sight  (even  the  eccentric)  with  strong 
convex  lenj;ie«,  as  ie  done  in  cases  of  amblyopia  from  non-use.  An  imnrove- 
ineot  upon  the  ordinary  singie  convex  lens  is  recommended  by  Von  Graefe, 
Vix,,  a  combiufttion  of  two  biconvex  lenses  (the  on©  six  inched,  the  other 
four)  set  in  a  tubft  or  ring  at  a  diiiitance  of  one  inch  from  each  other.  We 
thflB  gain  a  relatively  considerable  magnifying  power  with  only  slight 
iipherical  aberration.  The  eye  should  at  first  be  only  pmctiaed  i'or  a  very 
ehort  time  (about  two  or  three  minutes),  and  with  print  that  c^n  be  pretty 
easily  deciphered. 

If  there  is  any  disturbance  in  the  functions  of  the  liver  or  digestive 
orgaoa,  mild  aperient  mineral  waters  should  be  prescribed,  such  a^  the 
~^iQ&,  Karlsbad,  or  Kisdingeu. 

I— AMBLYOPIA, 


This  affection  is  often  due  to  passive  congestion  of  the  brain,  the  eye,  or 
other  organs,  such  as  the  liver,  uterus,  etc,  or  to  disturbances  of  the  nervous 
fu net  ions. 

We  must  admit  that  the  term  passive  congestion  is  very  vague,  and  that 
we  do  uf»t  know  with  any  certainty  the  mode  in  which  the  sight  becomeB 
affecfjpd^  and  whether  this  is  due  to  a  retardation  of  the  blood-supply  and  a 
coni»efjuent  insufficiency  of  its  aeration,  or  whether  it  is  loaded  with  noxioum 
ingnvitent*«,  such  as  alcohol,  nicotinCj  lead,  etc.,  which  exert  a  toxic  infiu- 
cnec,  and  thus  impair  the  functions  of  the  nervous  system. 

For  practical  purposes,  we  must,  however,  draw  a  line  of  demarcation 
between  the  amblyopia  wbich  is  due  to  simple  irregiilaritiea  in  the  circula- 
tion  or  nervous  function,  iiud  that  which  tiepends  upon  some  blood-poisoning, 
if  this  term  may  be  accepted. 

The  insufficiency  of  blood-supply  which  gives  rise  to  the  anoRmie  amblyopia 
-may  be  due  to  some  excessive  discharge  from  the  uterus,  to  the  debility 
consequent  upon  very  severe  illnc^scs^  to  a  prolonged  and  very  exhausting 
|.con6nement,  or  to  over-suckling,  Copious  hemorrhages  («.  <7.,  after  confine- 
•Tueut  j  may  likewise  produce  it.  Cases  are  also  recorded  in  which  vomlfcin 
|of  bloi»d  (probably  dependent  upon  an  ulcer  of  the  stomach)  ha.^  produce 
amaunwiis.  In  these  case^^,  the  h»ss  of  sight  had  come  on  rapidly  (leading 
to  coruplete  blindness  in  the  course  of  a  few  days),  affected  both  eyes,  and 
incurable.  The  ophthalmoscoiuc  appearances  were  either  negative,  or 
tbo,^e  of  auitmia  of  the  optjc  nerve  and  retina,  leading  subsequently 
atrophy.  Wlien  the  loss  ot  blood  is  very  considerable,  the  function  of 
jthe  optic  nerve  is  probably  impaired  by  the  antemia  of  the  brain  and  the 
linsufficieut  excitation  of  the  retina.  But  it  is  remarkable  (as  Von  Graefe 
has  pointed  outi  that  the  sight  does  not  neceA^arily  return  with  a  restoration 
of  the  blood-aupply  and  a  re^^titutiou  of  the  other  fuuctions.     This  is  prob- 

>  O'Reilly,  '*  Lnncet,"  1862;  Von  Gmc-a,  •*  A.  f.  O./*  vli.  2,  HS. 
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ably  owing  to  the  fact,  that  the  temporary  deficiency  ia  the  blood-eupj 
had  caused  perniatieat  changes  in  the  uutrition  of  the  more  delicate  nerv 
structures. 

[The  iimauroeis  doefi  not  usually  occur  at  the  time  of  the  loei  of  blorfS 
but  several  days  aflerwardy^  autl  the  cause  cauoot  be  foMwl  solely  in  th*- 
resulting  aniBiuia,  for  the  patieots  have  often  recovered  from  the  loes 
blood  before  the  blindness  has  made  its  appearance.  The  amaurosis  is  proli^l 
ably  due  to  a  j:>Gripheral  aftection^  to  a  disturbance  of  function  of  the  opti^<fl 
nerves,  the  seat  of  which  is  at  the  base  of  the  skull.  If  the  amblyopia  L^S 
partial^  the  prognosis  is  better  than  it  is  in  the  amaurosis.  The  Ireatmei 
should  consist  of  tonic*,  wine,  i^ood  foud,  and  strychnine  iujectioDS. — H,] 

Temporary  or  ''transitory"  amaurosis  is  sometimes  met  with  in  »evej 
acute  tii^eases,  which  are  accompanied  by  blood-poisoning  or  great  pnven      -« 
of  the  bloud,  such  as  bcarlet  and  ty|)liU8  fever.     L Intermittent  lever  is  als^^i 
a  cause  of  ftimiurosis,  which  is  sotnetiujes  imerniittent  and  soiuetimoji  f»e^r-- 
iiumtfut.     The  anuiurosis  artects  both  eyes,  and  when  it  is  of  the  imemjitteo  f 
type  appears  with  the  beginning  of  the  chill,  lasts  tJirough  the  hot  stag^e-, 
and  disappears   with  the  sweating  stage.     The  ophthahnoscopic  signs 
ni.'gative.     The  jiermauent  form  of  amaurosis   fronj   intermittent   lever  /j 
much  more  rare,  may  not  be  complete,  and  may  aifect  one  or   both  eye*^. 
Jacobi  reports  a  case  where  neuritis  optica  wiis  seen  with  the  ophthalnK>- 
sc<;»pe,  and  some  few  ciiBee  have  been  reported  where  atrophy  of  the  ncrvi' 
was  the  result.     iSee  "American  Journal  of  the  Medical  Sciences,"  April, 
1877,  and  *'  St.  Louis  Courier  of  Medicine,"  May,  1$80. )— B,]     The  bbnd- 
ness  comes  on  very  suddenly,  and  may  be  so  complete  that  all  perception  of 
light  is  lost ;  this  fasti:?  from  twenty  to  sixty  hours,  and  then  the  sight  return*. 
One  peculiar  and  very  inifjortaut  feature  is,  that  even  although  all  percep* 
tion  of  light  is  lost,  the  pupil  reacts  j>erfectly  to  the  stimulus  of  ligliL     Th^ 
ophthalmosco|)e,  moreover,  reveals  nothing  abnormal  in  the  apfwiarance  of 
the  fundus  oculi,  except  occasionally  a  slight  dilatation  and   tortut^itv  of 
the  retinal  veins.     Such  cases  of  transitory  antaurosis  have  been  re}>orteJ. 
amongst  others,  by  Ebert/  Henoch,'  and  Leber/     It  is  probable  that  thej 
depend  upon  some  disturbance  of  the  cerebral  circulation  or  upon  an  acutp 
and  temporary  oxJema  uf  that  portion  of  the  brain  which  is  situated  between 
the  corpora  rjuadrigemina  and  the  goat  of  the  perception  of  light.     Now,  it 
b  of  course  of  the  greatest  im(>ortance  to  have,  if  |Kj8sible,  some  guide  ad  In 
the  progiiosis  w^hich  may  be  made  with   regard  to  the  restoration  of  eight 
Von  Graefe*  lays  the  greatest  stress  on  the  behavior  of  tlie  pupil,  &&  being  thi* 
mo^t  important  point  in  the  prognosis,  for  if  it  retains  it&  activity  when  all 
perception  of  light  is  lost,  the  prognosis  is  favorable,*     As  he  justly  ptjinU 
Outf  the  negative  result  of  the  ophthalmoscopic  examination  is  no  guide  as 
to  the  prognosis,  for  we  meet  with  cases  of  sudden  blindness  in  eevere  acut« 
diseases  in  which  no  changes  in  the  fundus  are  visible  for  several  weeks,  and 
then  symptoms  of  atrophy  'd*  the  optic  nerve  supervene.     In  such  instances 
the  seat  of  the  disease  is  evidently  situated  in  the  retrooeular  portion  uf  the 
optic  nerve,  so  that  the  disk  and  retina  remain  tor  a  time  unehangeii.     But, 
of  eours<.%  the  pupil  cannot  react  upon  the  stimulus  of  light,  for  thi^  df»pcn»if* 
upon  the  stimulus  being  uninterrapterlly  c^niducted  from  the 
the  optic  nerve  to  the  corpora  quiidrigemina,  thence  to  be  reii 


»  •'  llrrhnf*r  klinbk!he  Wi»cVkenAcliria,"  1868,  S.  21.  •  Ibid,,  p.  m. 

•  II. kI,  iHr/t,  p.  81»5.  *  Ihid.,  1868,  n.  Yr 

*  L»  lu  r   |i, ,  \^  ,.vyr,  ri*prtt^u ^ <?AW  ^^  eompkie  ftraauriisis  fhim  meniagitis  in  which  ih* 
|*il»  i  (ictivG^  K^^  .  \\\it  sVUrUi  did  m»t  n:ium.     But  Ihij?  cAie  dues  noi  ' 

Ml: I  >  a»  |.li^^*^^\v»tNvvu\u\\TxWi*.    IK,  1860^  p.  807. 
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ircl  nerve  and  its  ciliary  branches;  whereas  if  the  pnpil  remains  active, 

shows  that  the  cause  of  the  bliii<iness  is  not  [Situated  within  this  chain  or 

rcle  of  coiuluclibility,  but  between  the  corpora  ijuadrigemina   and   that 

rtion  of  the  brain  in  which  the  perception  of  li^ht  is  h^calized.     In  fact, 

Von  Graefe  says,  **  the  negative  result  of  the  ophthahnascopic  examination 

culpates  the  retina  and  the  intru-oculnr  end  of  the  optic  nerve  from  beinjt; 

e  cause  of  blindness;  and  the  preservation  of  the  activity  of  the  pupil  not 

ly  exculpates  these*  but  also  the  whole  optic  nerve  and  the  corp<jra»:juadri- 

mina.'*     Hence,  if  the  action  of  the  pupil  on  the  stimulus  of  light  remains 

t  in  cases  of  sudden  blindness,  the  prognosis  as  to  the  rea^toratiou  of 

is  favorable, 

e  amblyopia  which  ia  met  with  in  diabetes  is  sometimes  due  to  paralysis 

f  the  accommmlation,  or  to  retiaitiH,  stunewbat  akin  in  iU  nature  to  that 
et  with  in  Bright's  disea-se,  and  only  rarely  to  ansemia.  In  cholera,  we 
ight  expect  that  there  would  be  great  amblyopia  on  account  of  the  poverty 

if' the  blooii^  but  this  is  not  sty. 
[Bres^n  considers  the  characteristic  symptoms  in  diabetic  amblyopia  to 

fe  a  pericentric  scotoma,  within  the  limits  of  which  the  form-sense  or  per- 
ption  is  at  first  distinguished,  with,  at  the  same  time,  partial  diminution  of 

he  eoh>r-&t!nse,  which  afterwards  may  become  total ;  and  finally,  diminution 
the  light-peree{)tiou,  while  the  peripheral  parts  of  the  retina  performed 

lieir  normal  functions  unimpaired. 
Heal  diabetic  afTectlons  of  the  optic  nerve  are  of  three  kinds:  1.  Simple 

mblyopia  with   a  tree  field  ;   2.  Atrophy ;   3.  Hemiopia.     The  retina  is 

^erally  affected  also  in  these  cases.     (See  "Graefe  u.  Saemiech/*  v.  8, 

C6nge€tiv€  amblyopia  may  be  due  to  over-fxiiness  of  the  system  and  con- 
lestiou  of  the  eye,  brain,  or  other  organs.  It  is  not  uufrequeutiy  met  w  ith 
cases  of  suppression  of  customary  discharges,  deficiency  or  absence  of  the 
tameula,  and  insufficient  action  of  the  skin  or  kidneys.  Mr.  Lawson* 
trrates  a  case  in  which  suppression  of  the  menses  produced,  within  a  few 
lys,  complete  amaurosis  iu  one  eye,  and  great  impairment  of  vision  in  the 
her*  Under  tiie  use  of  iodide  of  potassium,  and  with  the  reappearance  of 
e  catamenia,  the  sight  was  restored. 

A  very  interesting  and  extraordinary  c-ase  is  also  reported  by  Mr,  Laweon,' 
which  amaurosis  repetitedly  occurred  during  the  period  of  gestation. 
Cases  of  amaurosis  during  tfie  period  of  gestation  have  also  been  reported 
ly  Dr.  Loring  and  the  Editor. — B.] 

The  real  nature  of  amblyopia  which  is  observed  in  certain  cases  of  so-called 
KkkJ -poisoning  is  at  present  quite  obscure.  It  is  generally  supposed  to  be 
lue  to  some  disturbance  in  the  circulation,  producing  what  is  termed  passive 
ingestion  of  the  brain.  But  this  explanation  is  indefinite  and  unsatisfactory, 
r.  as  Von  Graefe  says,'^  *'  Whether  there  is  a  real  inundation  of  the  nervous 
litre  with  venous  blood,  whether  tlie  current  and  change  of  the  blood  is 
ily  too  slow,  or  whether  the  visual  function  is  affected  from  the  blood  being 
verloaded  with  alcoholic  and  narcotic  substances,  are  so  many  questions 
iggested  by  the  term  *  passive  cerebral  congestion.'  This  term,  therefore, 
ily  serves  to  designate  a  condition  where,  failing  all  evidence  of  active 
mgestion,  the  functional,  <>r,  as  the  case  may  be,  also  the  nutritional  ex- 
tation  of  the  cerebral  centre  of  the  optic  nerve  is  interfered  with  by  circu- 
lory  influences  of  the  aforesaid  order." 


^Mr>d.  Time*  iind  Gnxette,"  18lia. 
*  ♦'  IJphlh.  Kevicw,*^  ii.  p.  840, 
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Tbis  toxic  influence  may  be  especially  produced  by  alcohol,  tobac<K>.  lead, 
and  qyinine. 

The  amblyopia  met  y^iih  in  druukards  (amblyopia  jjMHatorum^  geueralh 
commeGces  wiln  the  appearance  of  a  mist  or  cloud  belbrt-  the  eyes,  which 
more  or  less  surrounds  and  shrouds  the  object,  rendering'  it  hazy  and  m- 
distinct  In  some  cases  the  impairment  of  vision  becomes  very  considerable, 
so  that  only  the  largest  print  can  be  deciphered,  but  if  progressive  atrophy 
<dHhe  oplic  nerve  sets  in,  the  sight  may  be  completely  lost.  The  visual  mM 
may  remain  normal,  or  become  more  or  lesa  contracted.  The  affeclion  mar 
exist  for  a  very  long  time  without  causing  any  organic  changes  in  the  optic 
nerve  or  retina,  excepting  those  of  hyperiemia,  and  a  certain  lose  of  trans- 
parency of  the  disk.  In  other  cases,  if  the  disease  progresses  or  the  causie 
persists,  atr<»phy  of  the  optic  nerve  supervenes,  and  this  always  maieriallr 
clouds  the  prognosis;  for  although  we  may,  even  in  such  cases,  sornetinies 
succeed  in  securing  a  great  improvement  of  sight  and  an  arrest  of  the  atrophic 
degeneration,  vet  the  vision  i.«  but  seldom  restored  ad  inte^i^um.  In  cases  of 
simple  amblyopia,  without  any  central  scotoma  or  contraction  of  the  field  of 
vision,  Leber  has  ffmnd  that  the  appreciation  of  colors  is  not  at  all,  or  only 
verv  slightly*  impaired. 

[llomi^e  regards  a  weakening  of  the  accommodation  as  the  first  manifesta- 
tion of  chronic  alcnholism  in  the  eye.  This  paresis  of  accomracHlation  b 
sometimes  the  only  sign  of  the  influence  of  alcohol  upon  the  eyes.  The 
diminution  of  vision  to  one-sixth  or  below^  occurring  within  a  liniit^l  period 
of  time  and  simultaneously  in  both  eyes,  he  regards  as  pathognomonic  of 
alcoholic  amblyopia.  He  recognizes  the  existence  of  color-seotomata,  %hicb^ 
however,  he  thinks  are  rarely  extensive.  The  nature  of  the  affection  he 
considers  to  he  a  difluse  interstitial  sclerosis  of  the  neuroglia  of  the  nerve- 
fibres,  originating  in  the  nerve  centres. 

In  the  few  cases  of  this  kind  hitherto  examined  microscopically,  the  nerve 
fibres  were  the  seat  of  fatty  degeneration,  and  the  connective-tissue  frame- 
work was  hy|>ertn»phied.  The  amblyopia  may  be  acute  or  chnmic,  the 
latter  being  the  more  frequent.  It  occurs  much  oftener  in  men  than  in 
women.  8cotomata  are  not  always  demont»trabie  in  this  disease,  but  in  some 
cases  central  color-scotomata  are  very  pronounce*!.  With  replanted  nttarkift 
•  >f  alcoholic  amblvopia,  the  tendency  to  atrophy  becomes  more  certain.  The 
ilisease  is  always  hi  lateral,  and  in  severe  cases  the  patients  of^jen  complain  of 
fwrsistent  colnre<l  atYer-images. — B,] 

In  many  of  thej*e  cases,  we  cannot  detect  any  abnormal  nppearancefi  witfc 
the  ophthabm^i^cope,  and  must  therefore  regard  the  impnirnicnt  of  sight  as 
duo  to  a  functional,  and  not  to  an  organic,  lesion.  In  f»ther  cases  there  is 
some  hypcrwmin  of  the  retina  and  optic  nerve,  with,  perhaps,  a  certain 
degree  of  passive  congestion,  together  with  a  dimtnutinn  in  ti 
of  the  disk,  and  subsequently  symptnms  of  atrophy  of  the  ^ 
nv  ■  nice.     But  I  must  here  again  wan 

V  J  the  existence  of  hypenemia  and  c 

nerve  and  reliua,  Hinply  because  the  disk  may  seem  to  him  lo  W 
red,  or  the  veins  stumewhat  large»  It  has  been  already  slai- 
»p[»eaninccs  nf  thi-  npiic  disk  and  of  the  retinal  circulation 
grwilly  within  a  porfc<*tly  physiological  standarti,  and  that  it  nftvo  n*«^iiiiv* 
HU  uxp^'Hcnced  and  careAil  observer  to  determine  whether  or  not  some 
ttiTirl.  .1  ><*c*uliarity  in  the  appearance  of  these  structures  is  physioloeinU  or 
il.  In  judging  of  these  conditions,  we  must  take  into  special  con* 
-Ml.  liuuui  the  age^  the  habits,  the  complexion,  etc.,  of  the  patient. 

The  prognosis  will  depend  chiefly  upon  the  condition  of  the  optic  nenrtt 
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gth  of  time  which  the  disease  has  existed,  and  the  fact  whether  or  not 
tient  is  willing  entirely  to  give  up  any  habits  which  may  have  caused  it, 
'    The  eflect  of  tobacco  in  producing  amblyopia  and  amaurosis  was  origiually 
pointed  out  by  Mackenzie ;  mure  lately  Critchett,  Wadsvvorth,  Hutchinson, 
mnd  Sichel  have,  amongst  others,  paid  much  attention  to  this  subject,  and 
♦believe  that  it  gives  rise  to  a  peculiar  and  distinctive  form  of  loss  of  aij^ht, 
which  they  have  therefore  termed  **  tobacco  aniaurosis,"     It  is  supjKteed  to 
|iroduce  a  peculiar  form  of  atrophy  of  the  optic  nerve,  the  symptoms  of  which 
lire  so  special  as  to  be  considered  characteristic  of  tobacco  amaurosis  {vide 
•rticle  on  **  Atrophy  of  the  Optic  Nerve").     One  argument  which  has  been 
l^rought  forward  to  lend  special  weight  lo  the  theory  that  tobacco  may  pro- 
duce amaurosis  is,  that  simple  progressive  atrophy  of  the  optic  nerve  occurs 
lar  more  frequently  amongst  men  than  women.     Whilst  readily  conceding 
fchi^,  I  must  also  call  attentitm  to  the  fact  that  the  causes  which  may  pro- 
duce amaurosis  obtain  far  more  among  men  than  women.     Thus  the  former 
Itfe,  as  a  rule,  exposed  to  far  greater  corporeal  and  mental  labor,  to  greater 
^icisaitudes,  aud  to  greater  indulgence  in  free  living  of  every  kind.     More- 
&ver,  in  all  probability,  the  amaur^jsis  is  far  more  due  to  a  combination  of 
Wich  deleterious  influences  than  to  the  prevalence  of  one  special  one,  e.  g.^ 
bacco.     At  least,  in  by  far  the  greater  number  of  cases  of  amaurosis  which 
have  met  with  in  heavy  smokers,  the  patients  readily  admitted  their  free 
dulgence  in  other  excesses.     I  fully  adiiiit  the  fact,  that  the  excessive  use 
"  tobacco  (but  most  frequently  together  with  other  causes)  may  produce 
considerable  impairment  of  vision,  and  finally,  if  the  habita  of  the  patient  be 
>fiot  entirely  changed,  and  the  use  of  tobacco,  stimulants,  etc.,  given  up,  even 
■trophy  of  the  optic  nerves.     But  I  cannot,  from  my  own  experience,  accede 
'to  the  ioctrine  that  there  is  anything  peculiar  in  the  form  or  atrophy  of  the 
optic  nerve  which  would  at  once  enable  one  to  diagnose  the  nature  of  the 
iriisease,  as  depending  upon  excessive  snn^king.     For  the  three  peculiarities 
fcarticularly  insisted  on,  viz.,  the  premonitory   hyperfemia  of  the  disk,  the 
Wanching  of  the  latter  first  at  the  outer  side,  and  the  diminution  in  size  or 
Itven  dij^uppearance  of  the  nutritive  vessels  of  the  optic  nerve,  whilst  the 
retinal  vessels  for  a  very  long  time  retain  their  normal  calibre,  are  met  with 
in  other  forms  of  atrophy  of  the  optic  nerve,  and  are  therefore  not  at  all 
distinctive  of  tobacco  amaurosis.     Indeed,  it  is  impossible  to  understand  why 
bacc<3  alone  should  produce  thes«  j^eculiar  changes.     I  believe  that  in  the 
mmencement  of  the  amblyopia  of  smokers  and  drunkards  the  disturbance 
sight  is  at  first  only  functional,  the  retina  being,  so  to  say,  **  blunted/' 
d  it«  sensibility  impaired,  so  that  it  does  not  react  with  normal  acutenese. 
is  impairment  of  its  function  is  pn:)bably  chiefly  due  to  some  irregularity 
in  the  circulation  of  the  nervous  centres,  although  it  is  also  probable  that  in 
many  caMes  i  es|»ecially  of  tobacco  amaurosis)  there  is  s<ime  depressing  influ* 
ence  exerted  directly  upon  the  nervous  system.     The  truth  of  this  hypotheeia 
proved  by  the  fact  that  at  first  the  optic  nerve  and  the  retina  are  quite 
Ithy  <»r  only  somewhat  hyi>eneraic,  and  that  great  and  rapid  improvement 
kes  place  when  the  patient  relinquishes  smoking,  drinking,  etc.,  and  is  sub- 
ittecl  to  a  tonic  course  of  treatment,  together,  perhaps,  with  local  depletion, 
ut  if  the  cause  persists,  if  the  patient  continues  his  indulgence  in  smoking, 
inking,  etc.,  combined,  fw-rhaps,  with  >ievere  mental  or  corporeal  exertion, 
en  the  disease  does  not  remain  confined  to  mere  functional  derangement, 
t  generally  passe*  over  into  an  organic  lesion.     The  optic  disk  begins  to 
ow  symptoms  of  atrophic  degeneration,  and  the  latter  may  gradually  but 
ily  advance  until  the  sight  is  greatlv  impaired  or  even  quite  lost  (Von 


(;oo 


AMBLYOPIA    FROM    LKAD. 


[The  visual  disturbance  aud  ophthalmoscopic  result,  central  eootonukU, 
tmd  diseoluration  of  the  optic  disk  are  all  like  those  m  alcoholic  aiub)yopia« 
Its  cour&e  is  alowiy   pmgressive.     With  these  gymptom^  is  very  apt  to  bo 
uoited  a  chronic  coujunctival  irritatioo  with  scarcely  any  secretion,  ore urrin 
especiailv  in  those  whu  wi»rk  in  tobacctx — B.] 

The  aW^rption  of  lead  iuto  the  system  will  produce  aniaun>6iE^     I  hav^ 
only  met  with  uiie  case  iu  which  the  los^  of  sight  could  be  distinctly  trort^A^ 
ti»  lead-poisoning.     This  was  in  a  young  woman,  who  some  time  ago  rami:=5 
under   my   care  at   MoorfieUis.     She  had   been   a  worker  in  lead,  and  haJM 
suffered   tVum  severe  lead-poisoning.     8he  was  completely  blind,  and  boi 
optic  nerves  i^howed  marked  symptoms  of  atrophy  consecutive  upon    upticr-: 
neuritis,     Mr.  Hutchiuson*  has  observed  similar  instances,  in  which  lead — : 
poisoning  hail  given  rise  to  optic  neuritis,  followed  by  atrophy  of  the  opti 
nerves.     [In    these   cases   the   amaurosis   is  generally   very  complete,  bu 
transient,   but  iu   rare  instances  the  amaurosis  la^ts  for  weeks   and   evei 
months.    (See  "  Archives  of  Ophthalmology/'  viii,  4^and  ix.  1.)^ — B.]     Ve 
generally,  however,  the  only  symptomg  revealed  by  the  ophlhalmoecope 
congestion  and  hy  periemiu  of  the  optic  nerve  and  retina,  the  veins  eepeciali 
being  s<»mewhat  dilated  and  tortuous.     The  eight  and   6eld  of  vbion  a 
even  in  such  cases  often  considerably  impaired.     It  must  be  mentioned  Uul^f^ 
albuminuria  is  sometimes  met  with  in  lead-poisoning,  and  that  coDdequeiiti 
albuminuric  retinitis  may  occur  (Ollivier,  Desmarresn 

[The  hyaline  degeneration  of  vessels  in  saturnine  amblyopia  involves 
smaller  arteries  and  arterioles  of  the  optic  nerve  trunk  and  retina,  us 
forward  x\&  the  ora  serrata,  the  nature  of  the  disea^  being  an  endart^nt 
obliteraas.    Thi??  ends  in  obliteration  of  the  calibre  of  arteries  an<1  ■  i*^,, 

their  walls  being  change<i  into  a  homogeiieous  solid  maas,  the  or  rrn 

of  the  vessel  being  in  places  retained,  while  in  others  there  is  a  nmrkcd 
knobbed  appearance.  In  the  arteries  the  characteristic  arrangement  of  the 
nuclei  of  the  muscular  coat  end  suddenly  in  places,  and  the  calibre  of  the 
vessels  become  at  mc^t  doubled.  In  place  of  the  middle  coat  there  is  snmv- 
times  a  very  delicate  membrane.  The  loss  of  elasticity  of  the  vascular  wall, 
and  its  transformation  into  a  rigid  tube,  the  narrowing  of  the  calibre  and 
the  resulting  increnged  resistance  to  the  blood-current,  leads  ultimately  to 
thrombosis  of  the  vessels.  The«je  thrombi  may  be  numerous  and  may  undergo 
h valine  degeneration,  or  may  soften.  There  is  in  these  cades  marked  cedema 
of  the  external  layers  of  the  retina,  which  pushes  aside  the  connective-tisauc 
framework,  and  forms  spaces  filled  with  a  serous  fluid.  There  may  be 
Dumerous  capillary  hemorrhages  in  the  retina,  and  in  the  granule  layers 
irregular,  glistening,  hyaline  scalea,  besides  more  or  leae  extenaive  depueiti 
of  hbrin  coagula.     (See  "  Virchow's  Archiv,"  Ixxxvi.  2.) 

The  amaurosis  is  almost  always  bilateral,  though  it  may  be  io  dlderent 
degreeit.  It  iiiav  be  sudden  and  complete,  coming  on  at  tlie  end  of  an  attack 
of  colie.  auJ  flits  form  Ciin  be  cured.  But  the  most  common  variety  in  the 
*  m\\  ive,  with  central  scototna,  and  with  other  defecta  in  Ine  field.] 

— .     .   no  other  signs  of  lead-poisoning  present. — B.] 
ui»«  in  large  dtoees  has  lieen  in  rare  instances  observed  to  |ir«jduoi 
....  .L.ki  V  \^y  causing  great  congestion  of  the  cerebral  circulatiit 
:is  derived  from  the  use  of  the  artificial    leech*     p? 
1  AseiK\."  1879  ;  '*  Archive*  of  Ophthalmology;*  x.  1 
atjftbliitter  fur  Augenheilkunde,"  Beitrage,  Iw^l, — B.] 
a, — In  the  article  upon  retinitis  albuminnrica,  it 
V  sudden  and  complete  blindness  sometimes  occursj 
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^Tngrhrs  didease,  and  is  due  to  uriemic  bltxod-fmisoning.     The  sight  muy  lie 
Jost  withiu  a  very  few  hours,  together  with  the  appeamnce  of  syraptums  of 

Eritmic  blood-ptnaoDing,  such  as  great  pain  in  th*^  head,  epileptoid  fiLs,  etc.* 
ben,  on  the  subsidence  of  tliesii  syniptunis,  tlie  sight  is  also  restored.     This 
ij|»airmerit  of  v^isioii  muat  be  carefully  distinguished  from  that  dependent 
pun  retinitis  albumiuurica. 
[UrKjruic  amaurosis  occurs  iu  scarlatina,  variola, and  measles,  in  pregnancy, 
and  in  the  lying-in  woman.    It  may  not  be  complete,  and  is  always  transient. 
It  may  complicate  a  retinitis  albumiuurica  in  the  pregnant  woman.     The 

■jraction  of  the  pupil  is  a  favorable  sign — if  this  is  absent  or  very  sluggish, 
(|he  prognosis  is  unfavorable, — B.] 
Amblyopia  is  sometimes  due  to  reflex  irritation  originating  in  one  of  the 
branches  of  the  fifth  nerve,  or  in  other  party  of  the  nervous  system.     Thus 

Ejvere  and  prolonged  dental  neuralgia  may  produce  impairment  of  vision, 
hich  mostly  disappears  with  the  removal  of  the  carious  teeth.     The  oph- 
aalmoscopic  examination  generally  only  atibrds  negative  results."''    In  a  case 
f  abscess  of  the  antrum  from  a  c^irious  tooth,  narrated  by  Dr.  James  Salter, 
the  eye  was  consideraldy  protruded  and  blind — the  ophthalmcecope  revealing 
extreme  anicmia  of  the  optic  nerve  (atrophy?).    The  sight  was  not  improved 
Kiby  the  removal  of  the  tooth.     In  a  case  of  herpes  frontalis,  accompanie^i  by 
Hgreat  pain,  recorded  by  Mr  Bowman,  the  optic  nerve  was  atrophied.' 
m      [Under  this  head  may  also  be  cougidered  sympathetic  neurov^ia  in  one  eye 
B  from  irritation  of  eiliary  nerves  in  the  other  eye,  accompanied  by  limitation 
of   accommodation,   lachryraation,  and   retinal   hyperiesthesia.      Also   the 
^amuuntsis  occurring  after  injury  to  the  frontal  nerve.     Moat  of  the  cases  of 
Bliysterical  amaurosis  and    of    tne    blindness  occurring   in   hystero-epilepsy 
™^ belong  in  this  category.     It  is  probable  also  that  the  cases   of    blindness 
occurring  with    the  presence  of  intestinal   worms,  so   oiten  reported,  are 

> exam  pies  of  reflex  amaurosis.— B.] 
When  one  eye  is  excluded  for  any  length  of  time  from  binocular  vision, 
its  sight  generally  begins  to  fail  from  non-use  of  the  eye.     This  condition  is 
terme<;i  amblyopia  ex  anopsia^  and  is  especially  met  with  in  cases  in  which,  on 
account  of  the   presence   of  some   opacity   of  the   cornea  or   lens,  or  of 
strabismus  accompanied  with  diplopia,  the  acuteness  of  vision  of  one  eye  is 
^Qsiderably  greater  than  that  of  the  other,  so  that  the  difference  in  the  dis- 
Itinctnees  of  the  two  retinal  images  [iroves  very  confusing  to  the  patient,  and, 
in  order  to  remedy  this,  he  unconsciously  suppresses  the  recognition  of  the 
distinct  image.     This  actii^  suppression  of  the  one  image  by  the  mind 
lUst  be  distinguished  from  its  pamive  suppression,  caused  by  a  dense  opacity 
[i>f  the  cornea  or  lens,  the  presence  of   which  prevents  any  image    being 
formed  upon  the  retina.     The  active  suppression  of  the  retinal  image  is  far 
more  injurious  to  the  sight  than  the  passive.     But  both  are  especially  so  in 
children,  fVjr  in  them  we  oftt-n  find  that  after  a  strabismus  has  existed  for 
^aome  time  (six  or  twelve  months),  the  sight  of  the  scjuinting  eye  may  be  so 
Bmuch  impaired  that  only  large  print  can  lie  decipheretl  \vith  it,  and  yet  in 
I     all  other  respects   it  appears  perlectly  normal.     Moreover,  if   the   squint 
ta  operated  upon,  and  the  eye  then  practised  separately  with  strong  convex 
glaases,  the  sight  may  be  rapidly  restored,  ii'  the  impairment  of  vision  has 

^K    ^  A  CH80  of  thiH  iini'intc  Amuurnebt  fulloweil  ufterwarda  by  rctinitlB  nlburiiinuriL'A  is 

HlecoTdi^  Uy  Von  Gniefc,  "  A.  f  O.,"  vi.  2,  277, 

^■^"Cjwo*  lit  aiiiblvopiii.  ftocitrapanying  dentiil  nonrula^ia,  have  been  rocordtni  by  Mr 

■Htttchm*^«m,  *^R.  L  O.  H.  Reji./'  voL  iv,  381;  also  bv  De  Wecker,  **  Ann.  d'oculU- 

^kiquc,''  184lfi. 

B    *  **  R-  ^'  ^  H*  Rep./'  V.  1,  p.  7. 


602 


AMBI.YOPIC    AFFECTIONS. 


not  reached  too  hiffh  a  degree.     This  proves  that  the  defect  of  sight  U  ^i< 
rongenitiil,  as  has  l>een  suiuetiraas  supposed,  but  is  due  to  the  exclusion  of 
eye  from  binocular  vision,  and  consequent  disuse  of  the  retioa.     Besid 
the  squint  is  alternating,  so  that  each  eye  is  used  in  turn,  the  sight  of  fc^^K 
remains  perfectly  good.     The  rare  eases  of  non-alterDating  atrabismuj 
which  the  sight  of  the  squintiug  eye  still  retains  its  normal  acuteneas. 
|>robably  due  to  the  absence  of  binocular  vision,  in  consequence  of  w  y^i 
there  is  no  diplopia,  and  of  course  no  active  suppression  of  the  double  ittjkn 
This  subject,  however,  is  more  fully  explained  in  the  article  upon  '^Strabisrnij,^'' 
In  children,  even  the  passive  exclusifm  of  the  eye  (e.  g.,  from  cataract)  lend* 
amblyopia  far  sooner  ^han  in  adults,  in  whom  complete  cataract   m«r 

:i8t  for  very  many  years  (Von  Graefe  has  recorded  such  a  case  in  wlj/cli  a 
cataract  had  exi8te<i  for  sixty  years),  and  yet,  when  it  has  been  &ucc««tfu|jy 
removed  by  uperation,  the  patient  can  see  perfectly.  In  children,  however, 
this  is  not  the  case,  and  the  sensibility  of  the  retina  is  apt  permaneDtly  to 
suSer;  hence  the  rule,  that  in  children  cataract,  as  well  as  strabismus,  should 
be  operated  upon  soon  atler  its  appearance. 

Sudden  and  severe  blows  upon  the  eye  may  produce  complete  and  ingtao- 
taneous  blindiiesis,  apparently  from  paralysis  of  the  retina  {commotio  retina). 
[Traumatic  aniet»the>ia  of  the  retina  is  perhiips  a  better  name. — B.]    The 
game  has  been  observed  after  a  stroke  of  lightniug.'     The  ophthalmoscope 
generally  reveals  no  symptoms  at   all    commensurate   with    the   degree  of 
blindness ;  perhaps  there  is  only  some  hypenemia  of  the  retina  and  optic 
nerve,  or  a  few  scattered    blood    extravasations.     In   other   cases  nothing 
abnormal  is  observed,  and  the  loss  of  sight  is  probably  due  to  some  disturb- 
ance or  derangement  in  the  retinal  elements,  which  are,  however,  invisible 
with    the   ophthalmoscope.^     But    De  Wecker   mentions  a   case    in   which 
atrophy  of  the  optic  nervf  subsequently  supervened.     The  sight  in  these 
cases  of  paralysis  of  the  retina  often  bccuoies  }>erfectly  restored,  even  although 
all   f)erception  of  light  may  at  first  have  been  lost,     [Well-marked  caftes  of 
amblyopia  due  to  poistming  by  opium  and  morphine  have  been   reported; 
also  a  case  of  ostnic  iicid  amaunisis,  by  Noyes,     One  case  has  been  reported 
of  total  amaurosis  from  a  snake-bite  (/*  Anmiles  d'oculistique/*  1875,  p.  90), 
Chrysophauic  acid  is  another  rare  cause  of  amblyopia,  which  has  recently  been 
noted.— B.] 

Tht-  treatmi^nt  of  the  different  forms  of  amblyopia  must  vary  with  tJie 
cause  of  the  affection.  Thue,  in  cases  where  the  latter  is  evidcntlv  tlue  to 
great  debility,  consequent,  perhaps,  upon  severe  illness,  hyperlaclation,  etc., 
tonics,  a  generous  diet,  plenty  of  exercise  in  the  open  air,  sea  bathing,  ete, 
must  constitute  the  chief  remedial  agents.  Whereas  in  the  congegtive 
amblyopia,  great  attention  must  be  paid  to  die  free  action  of  the  various 
eliroioative  organs,  more  especially  the  liver,  skin,  and  kidneys.  For  tiiil 
purpose  saline  mint-nil  waters,  diuretics,  hot  stimulating  peHiluvia,  and  the 
hot-air  or  Turkish  bath,  will  prove  of  special  a<i vantage-  In  Germany,  the 
pr<donged  use  of  the  decoction  of  Zitmann  is  a  favtirite  remedy,  but  thif 
mi>cle  of  treatment  is  accompanied  by  so  much  inconvenience,  that  but  few 
English  patients  will  submit  to  it  In  the  congestive  amblyopia,  Iliave  often' 
derived  the  greatest  benefit  from  the  repeated  use  of  the  artificial  leech.  In 
some  casts,  even  lis  first  application  was  followed  by  the  most  marked  and 
surprising  inq>rovement  in  the  sight.  Hence,  I  would  particularly  insisij 
up<m  the  necessity  of  iilways  giving  the  artitieial  leech  a  trial  in  cases 


1  Vids  also  8iiemiwh,  *'  KL  Monati^bl/'  18<J4,  S,  22, 
»  Kirf«  nUo  Schirmer,  Ibid.,  18«t>,  261. 
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opia  or  amaurosis,  iq  which  there  is  evidence  or  suspicion  of  conges- 
tion, ur  of  irregulttritiea  iu  the  circulation  j  for  this  rtfraedy  i»  at  present  far 
toty  much  neglected  in  Euglaod.  The  blood  should  bt^  drawn  rapidly,  &o 
that  the  glaa^  cylinder  becomes  lille<l  in  three  or  four  miauted.     One  or  two 

•  cvlinderst  full  from  each  temple  (if  btith  are  aftected )  wiil  genernlly  suffice. 
The  operation  may  be  repeated  at  intervals  of  five  or  aix  days,  but  if  there 
is  no  improvement  of  sight  atler  it  fias  beeu  performed  two  or  three  times, 
it  ahould  not  be  ref>eated.  After  each  application  of  the  artificial  leeeb, 
the  patient  should  be  kept  in  a  darkened  room  for  about  twentydour  hours, 
as  the  opera tioD  is  generally  followed  by  a  good  deal  of  reaction  iu  the  intra* 
ocu  lar  ci  re  u  1  at  ion . 

I  We  must  also  insist  upon  the  patient  leading  a  most  reguhir  life  and 
a^)9taining  from  excesses  of  every  kind,  and  in  the  amblyopia  putatorutu  the 
allowance  of  spirituous  li<pjors  must  he  cut  down  to  a  minimum.  If  the 
nervous  snystem  is  enfeebled,  tonics  must  be  administered  in  considerable 
dOies,  more  ej(>ecially  steel,  either  alone  or  in  eombiimtion  with  quinine  or 
itt^chnine.  The  tinct.  ferri  muriat.  (from  fifteen  to  thirty  drops  or  more, 
two  or  three  times  daily)  oflen  proves  of  much  benefit.  In  the  amblyopia  of 
drunkards,  Cialezowiiki  recommends  large  dijses  of  bromide  of  potassium, 
and  a  coUyriumof  calabarine,  [In  amblyopia  potatorum,  the  artificial  leech 
is  sometimes  very  useful  and  should  always  be  employed.— B,] 

In  order  to  alleviate  the  extreme  restlessness  and  nervous  irritability  of 
8uch  patients,  digitalis  or  hyoscyamus  shoulil  he  prescribed,  and  morphia 
should  be  admini&tei-ed  at  night  to  relieve  the  great  and  very  trying  Hlce[> 
lessness,  or  the  subcutaneous  injection  of  morphia  may  be  employed  with 
advantage. 

tobacco  amaurosis,  the  greatest  stress  must  be  laid  ufwu  the  ahmlute 
Itij  of  the  patient'i*  entirely  giving  u|*  the  use  of  tobacco.     Only  in  this 
can  we  hope  to  cure  or  arrest  the  disease.     Moreover,  it  is  generally 
easy  for  a  great  smoker  to  break  himself  at  once  and  altogether  of  the 
bubit,  than  to  limit  himself  to  one  or  two  cigan*  or  pipes  a  day,  for  then  the 
tentpUition  of  exceeding  this  amount  is  constantly  presented   to  hiai.     At 
the  same  time  tonics  (pnrticuiarly  the  tincture  of  Hteel,  alone  or  in  combina- 
tion with  strychnia)  should  be  prescribed.     By  jjurwuiug  this  course  of  treat- 
ment, we  may  generally  succeed  in  rapidly  curing  the  anihlyopia  if  it  be 
still  <*nly  ftmctional,  or  of  arresting  it  and  perhaps  greatly  improving  the 
dight,  if  the  optic  nerve  is  only  slightly  atrophied. 

In  the  impairment  of  viHiou  from  lead-poisoning,  many  remwlies  have 
been  recommended,  tif  which  the  mtrnt  reliable  is  probably  opium.  This  has 
been  found  to  shorten  the  course  of  the  constitutional  disease,  to  diminish 
the  fre<|uency  of  paralytic  aflections,  anrl  to  prevent  relapses.  The  subcu- 
taneous injection  of  morphia  ha«i  been  employeil  by  Dr*  Haase'  with 
much  l)enefit  in  amblyopia  satuniioa.  As  a  rule,  such  ca^^ea  afford  a  favor- 
able prognosis,  if  symfytoins  of  neuritis  or  atrophy  of  the  optic  nerve  have 
not  supervened.  The  patient  must,  however,  be  warned  vn\i  again  to  expense 
himself  to  the  risk  of  renewed  lead  poisoning,  otherwise  a  rela|*se  may  occur. 
[The  fii*8t  thing  is  to  remove  the  patient  from  the  infiuence  of  the  lead,  and 
to  give  such  medicines  ai*  will  eliminate  the  poison  from  the  system  through 
the  bowels  anrl  kidney.  Large  tlose**  <^f  iodide  of  [Hitassium  and  hypodermic 
injecti<)ns  of  strychnia  are  also  advisiible, — B,] 

The  amblyopia  doe  to  disuse  of  the  eye  ia  best  treated  by  methodically 
exercising  the  sight  in  reading,  etc.,  with  the  aid  of  a  strong  convex  lens,  or 

I  ''Klin.  Motiatebl,,'^  1607,  226. 
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still  better,  Vod  Gracfe's  conibination  of  two  leD3€8  set  in  a  small  ixilnt,  Tk 
eye  shuuld  be  practised  frequently  during  the  day,  but  only  for  tbe  spa*^:  ui 
two  or  three  minutes  at  a  time.  [If  the  amblyopia  ia  due  to  the  si^uiut,  thl* 
fihould  be  corrected . — B.] 

In  the  loss  t*f  sight  dependent  upon  paralysis  (commotio)  of  the  retiai, 
the  artitieial  leech,  and  blisters,  should  be  applied,  and  the  su bcutjiiieotis 
injeetioii  of  ^iryehnine  tried. 

I  must  now  refer  to  two  mode«  of  treatment  of  amaurosis  and  amblyosia 
which  have  mure  recently  come  in  vogue,  and  attracted  much  attention,  vil, 
the  subcLitanetJus  injection  of  strychnine  and  galvanism  by  meaur^  of  the 
constant  (continuous!  current. 

Strychnine  injections  have  recently  assumed  much  prominence   in  the 
treatment  of  amrturt)8is  and  amblyopia,  which  is  chiefly  owing  to  the  ablr 
and   extensive   researches  of  Nagel,*   who  has  tried   their  effect  io  verjr 
numerous  cases.     They  have  sometimes  provai  beneficial,  even  in  casttof 
progressive  white  atrophy  of  the  optic  nerve,  frequently,  however,  only  tem- 
porarily arreatiug  the  progress  of  the  diaease;  they  have  also  been  uaduiiii 
cases  of  atruphy  following  optic  neuritis.     But  the  greatest  benefit  has  b««n 
derived  in  cases  of  amaurosis  and   amblyopia  without  organic  ophthalnio* 
scopic   changes,  such  cases  as   occur  from   ansBmia,  copious  hemorrhages 
(hiematemesis,  bleeding  after  confinement,  etc),  severe  blows  on  the  eye,  or 
from  flashes  ^^f  lightning;  also  in  anaesthesia  of  the  retina,  hemeralopia.  and 
amblyopia  deiiendent  upon  an  excessive  use  of  tobacco  or  stimulant&.    1 
have  tried  this  mode  of  treatment  pretty  largely,  and  have  occasionaUj 
derived  much  benefit  from  m  use  in  these  forms  of  amblyopia.     I  haw 
sometimes  even  seen  some  benefit  accruing  from  it  in  cases  of  atrophy  of  the 
optic  nerve,     It  appears  but  of  little  if  any  good  in  diseases  accoiiipanted  by 
cnanges  in  the  retina  and  choroid.    Woinow'  states,  moreover,  that  it  prov 
useless  if  there  is  a  loss  of  the  perception  of  colors.    If  the  treatment  is  likely 
to  prove  beiietictal,  the  improvement  in  sight  generally  manifesta  itself  eafly, 
atler  the  first  two  or  thrcf^  injections.     At  fii-st  one*fortieth  of  a  grain  shoul' 
be  injected  once   daily  in   the  temple  i>r  arm,  the  dose  being  gradually 
increased  to  one-twentieth  or  one-fifteenth.     According  to  Nagel,  it  is  mm^\ 
times  advantageous  to  interrupt  the  injections  for  a  day  or  two,  especially 
any  signs  of  a  constitutional  eflect  show  themselves,  such  as  twitching  in 
limbs,  formication,  pain   in  the   head,  dizs^iness,  etc.      Woinow  g^nenfcU; 
injects  one-fifUeth  of  a  grain  i^very  two  or  ft>ur  days,  and  daily  gives 
sixteenth  of  a  grain  of  extract  of  nux  vomica  internally  as  a  pill, 
use  of  strychnia,  both  hypndermically  and  internally^  has  become  very  ex* 
tensive  in  the  United  States  for  ahinist  all  kinds  of  amblyopia  and  amaurosij 
It  certainly  does  good  in  a  great  variety  of  cases,  but  it  is  not  [Kweible 
lay  down  any  rules  which  may  indicate  the  limits  of  its  usefulnes,     Tbougl 
beneficial  in  some  cases  of  amblyopia  potatorum  and  nicotiaoa,  it  pro^ 
useless  in  others.     Some  cases  of  chronic  degeneration  of  retina  and  clioroi< 
improve  markedly  under  its  use,  while  others  show  no  change*     Its  cl 
may  not  be  demonstrateil  until  afler  several  weeks  in  some  cases,  and  this 
contrary  tu  the  idea  formerly  held.    It  is  well  to  begin  with  a  «iaily  doeeof  oi 
thirty^sixth  or  one-thirtieth  of  a  grain,  and  rapidly  increase  it  to  tcderationj 
then  hold  it  at  this  jmiut  for  some  time  before  diminishing  the  dose.     It 
advisable  to  employ  it  in  all  cases  of  amblyopia,  but  not  as  &  specific. — BJ] 


i 


^  **  Die  B«-'hMjdltmg  der  AiniHirosen  und  Arab!yopill**n  init  "^ 
Alhpecht  Ntigel.  Tubinpen,  18TL  Vide  ubo  an  article  on  If; 
Horner  in  the  **  Correspundeaz-Blatt  fur  ichwQizer  Aert*c/'  Sept  1,  l>~i: 
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by  Pni! 


HEMERALOPIA. 


606 


to  the  treatment  of  these  diseases  by  the  constant  current,  it  muat  be 

i^Ecsed  tliat  this  is  not  at  present  placed  upon  a  firm  basis,  and  I  thiok 

that  it  has  not  received  that  attention  frum  oculists  which  it  deserves.     At 

ftll  events,  it  is  most  advisable  tliat  more  extensive  experiments  should  be 

mude  with  it,  if  only  for  the  purpose  of  testing  the  curative  powers  claimed 

ibr  thia  agent  by  some  observers,  especially  Beuedikt,'  Erb,^  and  Driver/ 

[In  ea^Si?^  nf  atrophy  of  the  optic  nerve,  the  positive  pole  of  tlie  constant  bat- 

iry  should   be  ttj>plied   to  the  back  of  the  neck,  and   the  negative  to  the 

jlosed    eyelids,  being  moved  gently  over  and  around  them ;   each  sitting 

lould  not  last  more  than  oue  to  three  minutes;  the  number  of  cells  em- 

>loyed  may  range  from  tour  to  ten  or  fourteen,  according  to  the  nature  of 

;he  case  and  sensitiveness  of  the  eye  and  of  the  patient.     The  operation 

jhould  not  produce  dizziness  at  the  time,  or  headache  allerwards.    It  is  better 

4o  have  a  snort  sitting  every  day  than  a  pndonged  one  at  longer  intervals, 

I  have  found   Foveaux*s  (Weiss';  constnnt  battery  one  of  the  most  con- 

venieut,     [The  younger  the  patient  the  greater  is  the  probability  of  success, 

and  the  more  recent  the  amaurotiis  the  more  likely  is  it  to  be  benelited  by 

treatment.      The   greater  the  amount  of  vision   retained,  the  better  hope 

h*  there  of  l»enel5t.     There  seems  to  be  u  detinite  connection  between  the 

ai«e  of  the  large  vessels  and  the  probability  of  improvement  under  Yreat- 

ment.^ — BJ 


2.— HEMERALOPIA  [NIGHT-BLINDNESS]. 


I  This  disease  is  especially  characterized  by  the  fact  that,  although  tlie 
jmtient  may  be  able  to  see  very  well  during  bright  daylight,  hi*  sight 
rapidly  deteriorates  towards  dusk,  and  still  more  so  at  nightfall;  hence  the 
term  night-blindness.  When  the  illuraiuatiou  is  sufficient,  a  more  or  leas 
dense  gray  or  purple  cloud  surrounds  and  renders  all  ol>ject«  indistinct  and 
liazv,  and  aIsK>  impairs  the  power  of  distinguishing  colors.  Thus,  ac<;ording 
to  t^orster,*  certain  colors,  especially  white,  yellow,  and  green,  can  be 
tuore  readily  distinguished  than  blue,  violet,  or  red.  The  pupil  is  wide  and 
sluggish  on  the  admission  of  iight,  but  reacts  normally  on  irritation  of  the 
branches  of  the  fifths  t.  g.^  on  instillation  of  the  tincture  of  opium.  In 
retinitis  pigment4)4«i,  the  pupil  is,  on  the  contrary,  contracted.  In  severe 
eases  the  impairment  of  sight  may  be  so  great,  that  even  large  objects  cannot 
[he  distinguished  when  the  light  is  inueh  diminished.  It  is,  however,  an  error 
I  to  suppose  that  the  dimness  of  sight  is  due  to  the  setting  of  the  sun,  ami  that 
iit  is  thus  linked  to  a  certain  time  of  the  day.  Identically  the  same  symp- 
toms appear  if  the  illumination  is  artiticialiy  dinunisheil,  by  placing  the 
patient  in  a  darkened  room.  This  fact  was  most  satisfactorily  proved  by 
Forster,  with  his  ingenious  photometer.  The  dimness  of  vision  i.s  only  due 
to  an  impairment  of  the  sensibility  (tortKjr)  of  the  retina,  so  that  the  patient 
requirf^  the  full  stimulus  of  bright  daylight,  or  artificial  light,  in  order  to 
see  distinctly.  This  impairment  of  the  sensibility  of  the  retina  may  either 
be  due  to  an  insutficiency  of  blood-supply,  to  the  imp<jverished  condition  of 
the  blood,  or  to  the  nerve  elements  of  the  retina  having  been  over-stiraulated 
iby  prolonged  exposure  to  extremely  bright  light.  Very  frequently,  the 
l^liemeralopia  is  a  result  of  a  combination  of  the^se  ciiuses.  [The  functional 
disturbance  does  not  always  involve  all  parts  of  the  retina  alike,  but  there 
^znay  be  a  number  of  scotoraata.     Both  eyes?  are  always  affected,  and  the 


'Kle<ftrolherHpie,"  hy  Beacdikt. 
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patienta  are  often  annoyed  by  after-images.  The  color-perception  is  markedly 
dull  by  low  inuminatum,  and  pho^phenes  can  with  difficulty  be  exeiteo. 
Conjimctivitis  is  a  not  uncommon  complicjition. — B.] 

It  appears,  however^  to  be  true  that  in  the  earJy  morning,  aftt!r  a 
and  refreshing  sleep,  the  sensibility  of  the  retina  is  greater  than  at  a 
quent  period  of  the  day,  so  that  the  patient  is  then  able  to  aee  even  by  « 
soraewhat  diminished  illnmination. 

It  is  of  great  consequence  to  distinguish  between  simple  hemeralopia,  and 
that  condition   of  night-blindness  which  accompanies  retinttiit  piffmr.ntma* 
The  former  is  simply  functional  and  curable^  the  latter  depends  upon  organic 
changes  in  the  retina,  and  at  a  later  period  in  the  optic  nerve,  and  is  incu 
able.     Inattention  to,  or  ignorance  of,  these  facte  has  led  to  great  coofusiaii 
in  the  writings  of  some  authors. 

Ilemeraiopia  may  be  caused  by  prolonged  expoeure  to  extremely  brigh 
light,  such  as  tlie  rays  of  the  sun  in  tropical  climates,  or  the  glare  of  a  vait 
expanse  rd'  brightly  glistening  sn(>w.     The  ill-effects  of  such  exposure  niaki 
tbemselvci*  especially  felt,  if  the  individual  is  in  a  condition  of  great  debility 
or  exhaustion,  as  after  severe  illness  or  long  deprivation  of  fiMMi.     Thus,  Wi 
not  unfrequeutly  find  hemeralopia  existing  among  sailors  returning  from  th 
tropics,  who  have  been  kept  for  a  length  of  time  without  sufficient  food,ani 
have,  perha|)s,  l>een  suffering  from  scurvy,     I  have  several  timejj*  had  four 
or  five  sailors  from  one  vessel  under  my  care  at  Moorfields,  for  hemeralopia. 
Their  story  was  always  the  same.     They  bad  just  landed  from  their  vessel, 
after  a  long  exposure  to  a  tropical  sun  and  a  scanty  allowance  of  food,  an 
they  had  generally  been  suffering  from  great  debility,  or  from  scurvy.     Tbi 
hemeralopia  had  diminished  somewhat  on  their  reaching  a  more  tcmperai 
zcme,  and  rapidly  disappeared  on  their  arrival  in  England,  under  the  adm 
istration  of  tonics  and  the  enjoyment  of  a  generous  diet.     In  none  of  tb 
cases  was  I  able  to  discover  anything  peculiar  with  the  ophthalmoscope:  tbi 
retinal  veins  were,  perhaps,  slightly  dilated,  but  I  could  not  trace  any  dimin 
tion  in  the  calibre  of  the  arteries.     Indeed,  in  almost  all  cases  of  this  lb 
of  hemeralopia,  the  ophthalmoscopic  examination  yields  a  negative  result* 
In  several  of  these  patients  there  were  distinctly  noticed  thoee  peculiar,  ail 
very 'gray,  scaly  patches  of  thickened  epithelium  at  the  outer  portion  of  ibe 
ocular  conjunctiva  near  the  cornea,  to  which  particular  attention  baa  beeo 
called  by  Bitot/    He  considers  these  patches  pathognomonic  of  hemeralopi 
and   states   that  they  disappear  consentaneously  with  the  disappearance  c 
night-blindness.     I  have,  however,  found  them  absent  in  several   cages  of 
hemeralopia,  and   they  are  evidently  quite  unconnected  Avith  ibis  di 
and  t»nly  due  to  a  thickening  and  desictyition  of  the  conjunctival  epitheliuu 
from  exposure  to  intense  heat,  which  sets  up  a  state  of  chronic  congetJlion  oi 
inflammation  of  the  tonjunctiva.     The  appearance  of  these  patcbeja  at  the 
outer  part  of  the  cornea,  is  due  to  this  portion  of  the  ocular  cimjiiQctiva 
being  most  exposed,  on  account  of  the  palpebral  aperture  at  this  doldL 

Hemeralopia  ha^*  also  been  observed  to  break  out  epidemically  in  gaolj*^ 
camp?,  etc.     I  need  hardly  point  out  that  in  such  cases  a  careful  examiua* 
tion  should  always  be  instituterJ,  in  order  to  guard  against  "malingering.'* 
According  to  Alfred  von  Graete,  the  accommodative  power  of  the  eye  iso 
somewhat  impaired,  there  being  also  a  certain  degree  of  insufficiency  of  th 
internal  recti  muscles.     [Hemeralopi ii  is  said  to  be  by  no  means  a  rare 
plication  in  diseases  of  the  liver.     It  appears  ordinarily  in  attacks  of  varyin 
duration,  in  chronic  hepatic  affections,  especially  in  cirrhoeis.     It  doea 
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to  l»e  produced  by  icterus,  but  by  a  special  alteration  of  the  blooit 
xesulting  from  interference  with  the  hepatic  iuuctious.  Its  occurrence 
is  of  grave  significance.  (See  "Archives  generales  de  niedecine,  AvriJ, 
I88I;)— B.] 

The  treiitment  must  be  chiefly  directed  to  strengthening  the  general  health 
hy  l-oDica  and  a  generous  diet  AiiioUitr«t  the  ioriner,  ijuinine,  steel,  and  cod- 
liver  oil  are  the  best ;  indeed,  ctHJ-liver  oil  is  considered  by  Desponts  as  a 
jpeeific  for  henieralopia.  At  the  same  time,  tht;  paiient  must  be  carefully 
guarded  afiaiiist  bright  light.  His  room  should  be  darkened,  and  he  shuuld 
ouly  be  allowed  to  go  out  when  there  is  no  sun,  and  even  then  we^ir  eye- 
protectors.  If  the  attack  of  heuTeralopia  is  severe,  it  may  be  even  neces- 
aary  to  insist  upon  keeping  hini  in  perfect  darkness  for  several  days,  and 
he  should  then  be  gradually  accustomed  to  a  greater  and  greater  amount 
of  lights  Blisters  and  local  depletion  have  been  strongly  recommended  by 
'^me  authors,  but  they  are  generally  contra-indicated  by  the  debility  and 
feeble  condition  of  the  patient  But  if  there  are  marked  symptoms  of  con- 
gestion and  hypenetiiia  of  (be  retina  and  optic  nerve,  the  eflect  of  the 
^Artificial  leech  should  be  tried. 

In  fnoio-bllndness  the  impairment  of  vision  is  also  chiefly  due  to  diminu* 
tion  of  the  senaibility  of  the  retina  from  the  great  and  prolonged  glare,  but 
it  may  likewise  perhapj^  be  owing  to  the  eifect  of  the  great  rarefaction  of  the 
atmosphere  in  high  mountain  ranges,  which  may  not  only  produce  inflam- 
mation of  the  conjunctiva,  with  extravasation8  of  blood  into  it5  tissue,  but 
alao  perhaps  hemorrhagic  effusions  into  the  choroid  and  retina. 

Closely  allied  to  the  above  form  of  amblyopia,  is  the  antesthesia  of  the 
retina  which  occurs  in  cousequenee  of  prolonged  exposure  to  extremely 
bright  light  (Ueberblenduug  der  Netzhaut).  Instances  of  this  kind  are  met 
with  amongst  persons  who  have  been  long  expo&ed  to  strong  sunlight,  or 
have  greatly  tried  their  eyea  by  excessive  use  of  the  microscope,  etc.,  more 
eapecially  by  artificial  light.     They  are  often  seized  with  a  sudden  dimne*ss 

sight,  aud  notice  (more  especially  if  the  illumination  is  but  mo<ierate)  a 
'e  or  less  dense  dark  cloud  or  disk,  which  appears  suspended  before  their 
%ye8,  and  veils  the  central  portion  of  an  object  or  of  the  field  of  vision, 
leaving  the  periphery,  perhaps,  (juite  clear.  The  density  and  extent  of  the 
chjud,  and  the  consequent  degree  of  aQd>lyopia,  m  also  its  duration,  are 
subject  to  considerable  variation.  Thus,  the  cloud  may  only  be  observed 
for  a  few  minutes  afler  the  exposure,  or  it  may  last  for  days  and  weeks,  or 
even  hmger.  The  treatruent  should  principally  consist  in  guarding  the 
patient  against  all  use  of  the  eyes  and  exposure  to  bright  tight  Indeed,  if 
the  case  is  severe,  it  may  be  necessary  to  insist  upon  his  being  kept  in  the 
dark  for  some  length  of  time.  The  artificial  leech  is  also  often  of  much 
beDefit.     Cod-liver  oil  and  steel  should  be  prescribed  internally. 

[Nyctalopia  or  day-blindness  is  that  condition  in  which  the  vision  is 
markedly  diminished  during  ordinary  daylight,  but  is  quite  normal  in  a 
dim  light  It  is  only  a  particular  form  ttf  retinal  hyperiesthesia.  Thie 
must  be  distinguished  from  the  modified  day-blindness  occurring  in  albinism, 
coloboma  iridis,  mydriasis,  and  partial  cataract.  It  is  sai<l  to  be  causeil  by 
long  exposure  to  glistening  surfaces,  brilliantly  illuminated  by  the  sun  : 
hence  spow-bl indues  is  a  variety  of  nyctalopia. — B.] 

In  all  the  above  forms  of  amblyopia  the  subcutaneous  injection  of  strych- 
nine  tihould  be  tried. 
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a— [CONGENITAL]  COLOR-BLINDNESS  [ACHROMATOPSIA— 1>YS- 
CHROMATOFSIA]  (DALTONISM). 


[Congenital  tolor-bliudnesB  is  that  defect  which  cousists  in  the  inabiiny 
to  distinguish  colors  without  any  disturbance  in  the  other  lunctioxifi  of  the 
eye.     Th«  degree  ftiid  kind  of  this  defect  may  vary  eansiderably.     Various 
methods  have  been  recommended  for  discovering  this  defect,  all  based  upon 
the  ability  of  the  patient  to  discriminate  between   various  uolored   twtf, 
MaxwelFs  colored  disks,  which  were  formerly  used,  were  8y&tematie,  but  dii* 
testing  was   tedious  aud   lengthy.     Methods  have  been    recoinmendtti  by 
Lamlolt,  Herschel  and  Rose,  and  by  ^tilling,  the  latte-f'a  method  ei)U«ii*liD|rin 
testing  hy  successive  nr  by  simullaiieouH  contrasting  of  coUirs.    Very  excel tt^at 
results  have   been  obtained  with  the  spectroscope  an<l  the  employment  of 
sunlight    The  most  useful  and  practical  lest  of  all  is  that  prop<:>sed  by  Holm- 
gren, and  which  has  been  so  thoroughly  practised  and  admirably  exfilained 
by  Dr.  Jeffries,  of  Boston.     It  consiht«  in  throwing  down  upon  a  white  cloth 
before  the  patient  a  large  number  of  colored   w^orsteds  of  diflerent  tiuta. 
and  reijuiring  him  tt»  pick   out  and  lay  aside  together  in  seimrate  hcaj*. 
all  the  worsteds  of  the  same  color,  or  of  difterent  tints  of  the  same  color 
Thomson's  instrument  for  the  detection  of  color-blindn^s  consists  ot  two 
flat  sticks  about  two  feet  in  length  and  one  inch  in  width,  tiuitcue<l  by  a 
hinge  at  one  end,  and  connected  together  by  a  button  at  the  other.    Between 
the.se,  and  concealed  from  view,  are  tbrty  white  buttons,  having  the  ligurtt 
from  one  to  forty  engraved  upon  them^  attached  to  the  stick  by  ^mall  wire 
ho(»ks.     To  the  eyes  of  these  buttons  are  att4iched  forty  skeins  of  coloTe>l 
wool.     The   test-skeins   are   three ;    light-green,    rose  or   purple,   and   re<i. 
These  skeins  are  shown   to  the  persons*  examined   in  turn,  and  they  are 
directed  to  select  from  the  stick  the  colors  which  will  match  them*     On  th*' 
stick  the  colors  are  arranged  alternately  to  match  the  te»u,  and  to  be  of 
those  con  fusion -tints  which  experience  shows  to  l>e  most  commonly  selected 
by  the  color-blind.     (See   "Trans.    Amer.  Ophthal.  Soc,/*  1^80.)     It  WM 
formerly  suppose!  that  the  examination  of  color-blind  patients  wtmld  furni^ 
a  sound  basis  for  the  theory  of  ccilor-blindness  advanced  by  Adam  Young 
and   endorsed    by   Helmholtz.      But    the   recent   investigations  of  Herio|f 
(" Sitzungsber.  d,  Wien.  Akad.,"  Bd.  Ixix.,  1^74)  have  demonstrated  thai 
this  is  not  always  possible.     As  is  well  known,  cohir-blindness  may  l>e  partial 
or  total,  the  first   oeing  much  the  more  frequent.     The  commonest  form  is 
that  in  which  green  is  coutViundeil  with  various  shades  of  gray  and  of  rodj 
and  is  called  green-blindiiess,  or  red-green-blindness.     The   blindiies 
not  be  absolute  for  these  two  ctilors,  for  the  perception  of  red  may  \>e  merely 
weakened,  and  bright  tints  of  red  nmy  be  recognized  ;  but  it   may  bo  total 
for  all  shades  of  red*     Red-green-blindness  is  know^n  as  anerytKrorisia  or 
Daltonism.     Green-blindness  is  distinguished  from  red-blindness  by  tne  fjici 
that  the  patient  confounds  pure  green  and  its  eomplement,  red-purple,  with 
white  or  gray.    Blindness  for  blue  and  yellow  is  rare.    In  the  cnaea  reported 
by  Stilling,  which  were  examined  by  the  spectroswpe,  the  entire  segment 
the  spectrum  for  blue-green,  green,  and  violet  was  wanting.     Yellow 
called  red,  and  blue  was  called  green. 

Pfliiger  thinks  that  the  most  signiticant  fact  against  the  Young-Helmbolu 
theory  is  that  the  divisions  of  color-blindness  into  red,  green,  and  vioM 
blindness,  cannot  consistently  be  carried  out.  Donders,  in  hia  inve^tigAtiocis 
Upon  the  diSerent  chromatic  systems,  comes  to  the  concluaion  that  we 


no  right  to  consider  the  colors  which  are  wanting  in  the  diflerent  forms  of 
tlyschnmrntopsia  as  the  fundamental  colore  of  the  normal  system. 

Totiil  color-bliodness  is  an  exceedingly  rare  anomaly.  Very  few  casea 
have  been  reported,  and  in  these  red  ap|>eared  as  black,  and  orange  as  gray. 
'The  spectrum  was  markedly  shortened  at  both  ends.  (For  a  complete  ac- 
count of  the  theory  of  color-blindness,  the  reader  is  referred  to  the  exhaustive 
articles  of  Holmgren,  in  the  '*  Nordiskt.  med.  Arkiv.,"  vi,  Heit  3;  and  in 
the  "Upaala  Liikaref.  Forhaiidl.;'  1874,  Uefi  2  and  jJ;  and  of  J.  Stilling  in 
the  "  Klin,  Monatsbh  Ausserordentl.  Beitrage/*  Heft  i.  and  ii.  1875.  See 
mlso  Dr,  Jeffries'  "  Monograph  on  Color-Blindneas.")  Congenital  color- 
blindncas  is  frequently  hereditary,  affecting  aeveral  generations  of  the  same 
ikmily.  The  hereditary  form  comes  uftener  from  the  mother's  s^ide  than  the 
Other's.  The  male  sex  i»  much  ofteuer  allected  than  the  female,  though  in 
some  families  only  the  hitter  were  found  color-blind.  Recent  researches 
^plaee  the  proportion  of  from  three  to  tive  per  cent,  of  the  males  of  all 
'iOOuntries  as  culor-bfind  in  a  greater  or  less  degree. 

It  is  almost  without  exception  bilateral,  and  there  is  reason  for  believing 
that  it  is  commouer  in  the  lower  classes  than  among  the  better  educated. 
The  importance  can  ecurcely  be  overestimated  of  carefully  testing  all  per- 
sons employed  in  occupations  which  render  a  good  perception  of  colur  indis- 
pentaible^  na  in  sailors,  and  the  employes  on  railroads.  This  whole  subject 
Ofts  been  most  thoroughly  investigated  and  admirably  discussed  by  Dr.  B. 
Joy  Jeffries,  in  his  book  on  **  Color-Blindness* :  its  Dangers  and  its  Detection/' 

The  colored  plates  in  the  latest  edition  of  Stil ling's  book  have  been  regarded 
by  some  as  the  quickest,  simplest,  and  most  trustworthy  means  of  detecting 
color-blindness.     Mace  and  Nicota  preler  the  method  of  examination   by 

(colored  glasses,  because  by  both  bright  and  moderate  illuminatinn,  the  ni^rmal 
limits  of  the  visual  iiehl  are  nivwhere  reduced  by  the  interposition  olglagges. 
For  the  quantitative  determination  nf  the  c^dor-sense,  ^\eber's  tablets  are 
perhaps  the  best  for  the  purprppe.  The  importance  of  a  compulsory  examina- 
tion of  all  railway  and  steamboat  employes  as  to  color-blindness,  as  well  as  to 
acut4?ness  of  visirjn,  has  been  fully  brought  forward  by  many  writers,  notably 
by  Drs.  Jeffries  and  Thomson  in  tht?  United  States,  and  the  Editor  would 
refer  to  Dr.  Jeffries  nionogriiphs,  and  to  an  article  by  Dr.  Thomson  in  *'  The 
Medical  JSews"  for  Jan,  14,  1882.— B.] 

Professor  Maxwfll'  nientious  the  interesting  fact  that  if  a  color-blind  person 

looks  at  red  or  green  tli rough  a  red  glass,  the  green  will  appear  darker,  but 

the  red  be  nearly  as  bright  as  before ;  whereas  if  he  uses  a  green  glass,  tb& 

^ired  will  appear  darker,  but  the  green  hardly  altered.     He  has  thus  beea 

Eble  to  nuike  color-blind  peo})le  distinguish  the  colors  of  a  Turkey  carpet^ 
nd  suggests  that  if  such  a  patient  wore  a  pair  of  spectacles  with  one  eye  red 
ttud  the  other  green,  he  might  in  time  be  able  intuitively  to  form  a  judgment 
of  red  and  green  things. 

It  is  generally  held  that  the  inability  to  dbtinguish  a  certain  color,  e.  ^., 
jiedi  is  due  to  an  insensibility  of  those  nerve  fibres  of  the  retina  which  are 
nsitive  to  red.  This  view,  has,  however,  been  lately  stnjngly  opfK)sed  by 
ax  Schultze,  who  considei-s  that  in  such  cases  it  probably  depends  upon 
HQ  exc^sive  development  of  the  yelluw  pigment  in  the  region  of  the  nuicuUi 
lutea^  which  hits  the  effect  of  diminishing  the  intensity  of  the  red  ravs.*  In 
pomiection  with  this  subject  it  is  of  interest  that,  during  santonin  intoxica- 

•  **  Phn*^ophicftI  Tranftacti<Hiw,"  18«0. 

*  VitU  Mftx  Sehultxe's  br(H?hurtJ  "  LTeher  dem  Oi4l»€ii  Fiwk/'  etc.,  1866;  alto  his 
*'  Zur  Anftt^nni©  und  Physiologie  dwr  Itettna/*  18HfJ 
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lion  everythiDg  acquires  a  yellow  or  greenish-yellow  tint,  but  violet 
becozue  itidiatinct.  For  further  information  upon  this  subject,  1  woulri 
the  reader  to  articles  by  Rose  and  HUbner,  "A.  f.  O.,'*  vii,  272,  and  xiii7 
Niemetchek,  on  the  other  hand,  does  not  believe  that  the  seat  of  appre- 
ciation of  color  resides  in  the  bi]ll>8  of  the  retina,  for  they  may  be  destroyed 
and  yet  it  may  exist ;  nor  can  it  be  in  the  optic  nerve.  He  has  observed 
that  in  persons  in  whom  the  sense  of  appreciation  of  color  is  very  pronoanced, 
the  region  of  the  frontal  bone  between  the  orbits  h  greatly  deveIof>ed ;  the 
reverse  being  the  case  in  those  in  whom  this  sense  is  deficient.  He  tliert/ore 
supposes  that  this  sense  is  a  cerebral  function,  and  especially  of  the  inner 
and  inferior  convolutions  of  the  anterior  lobes.  In  Mr.  John  Dalton^  tbb 
part  of  the  brain  was  found  to  be  very  little  developed.  This  hypotheeis  is, 
raoreover,  strengtliened  by  the  fact  that  subjective  appearances  of  color  arise, 
or  culor-blinduess,  if  morbid  processes  occur  in  this  region  of  the  cerebrum. 

Stertan  holds  that  there  is  in  the  central  nervous  organs  a  special  ceutn; 
for  the  color-sense,  which  is  a  double  one,  corresponding  to  the  double  eentn? 
for  the  sense  of  space  in  the  gray  cortex  of  both  occipital  lobes.  If  an  apch 
plectic  clot  can  destroy  at  the  same  time  both  these  color-centree,  they  must 
be  very  near  tlie  median  line,  and  probably  very  near  the  space-centres. 
This  theory  goes  far  towards  placing  the  cause  of  congenital  c(Jor>biiudnea» 
in  the  brain.  But  neither  the  cerebral  nor  the  retiual  theory  of  congenital 
color-blindness  can  alone  be  the  correct  one,  for  the  cause  of  such  defect  may 
lie  as  well  in  the  conducting  fibres  of  the  optic  nerve  as  in  the  retina  or  ia 
the  cerebral  color-centres. 

Color-blindness  (especially  dichromatic  vision)  is,  as  a  rule,  congenital,  and 
even  hereditary ;  but  the  interesting  and  important  fact  has  been  obaerved 
by  Benedikt,  Schelske,  etc.,  that  it  is  met  with  in  atrophy  of  the  ciptic  nervB, 
and,  according  to  Galezowski/  in  various  other  diseases.  Dr.  Arg^dl  Hob- 
ertson"  has  seen  it  in  a  case  of  spinal  disease,  in  which  there  also  exislwl 
myosis.  Dr.  Chisolm/  of  Baltimore  (U.  S.  A.),  has  observed  achromatic  vision 
in  a  case  of  optic  neuritis.  But  the  most  important  researches  are  those  to 
which  I  have  already  referred,  just  publishea  by  Leber,*  who  has  examined 
a  great  number  of  patients  suffering  from  various  eye  atfections,  as  to  the 
presence  of  color-blindness.  He  hiis  found  color-blindness  an  almost  con- 
stant symptom  in  atrophy  of  the  optic  nerve,  whether  this  was  primary  or 
secondary  upon  optic  neuritis;  also  more  or  less  in  all  cases  of  circumscribtsd 
central  scotoma.  I  have  already  entered  more  fully  into  these  aiTertious, 
and  the  results  of  his  experiments,  at  pp,  571,  587.  In  syphilitic  retinitis, 
color-blindness  is  sometimes  present,  and  in  other  cases  not ;  the  same  is  tht; 
case  in  detachment  of  the  retina.  In  the  later  stages  of  choroido-retinitis, 
accompanied  by  atrophy  of  the  retina  and  optic  nerve,  color-blindness  not 
unfrequently  occurs.  Color-blindness  may  also  be  acquired  without,  how- 
over,  any  impairment  of  sight.  Thus  it  has  been  observed  during  pregnancy, 
and  sometimes  in  consequence  of  some  cerebral  disturbances.  Lkwson*  bis 
ol>8erved  a  case  in  which  it  was  produced  by  over-use  of  the  eyes,  in  c*m* 
itantly  hM)king  at  dilTerent  colors  for  the  purpose  of  sorting  them.  [It  is 
also  j3ornotJmes  a  symptom  of  certain  functional  (hysterical)  disorders  of  the 
Or  i  ^tcm.     ViiU  Hasner  has  described  a  new  disease  which  be  callfe 

nhia.     He  regards  this  disease  as  a  symptom  of  incretiseii  irritA- 
ly  of  the  light-perceiving  apparatus,  and  as  a  species  of  retinal  photo- 
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pbobia.  There  k  generally  an  inereawed  irnlability,  and  an  aversion  to 
cerUiD  colors^  which  may  eveiitually  [fm\  to  reflex  symptrtmg.  In  all  hU 
caseB,  the  color-sense  was  normal,  and  there  was  no  ophlhalmoscopie  evidence 
of  any  lesion. — B.] 

4.^SIMULATI0N  OF  AMAUROSIS. 


I 
I 


We  occa&ionally  meet  with  casee  of  aimn luted  blindness^  more  especially 
amongst  nervous,  hyeterical  females,  or  prrsons  who  wish  to  shirk  their 
duties,  aa  soldiers,  prisoners,  etc.  In  sharp  and  clever  individuals  it  is  some- 
times very  difficult  tt»  C(»n\not  them  of  deceit.  Absolute  blindness  of  both 
eyes  is  but  seldom  simulated^  except,  perhaps,  in  those  cases  in  which  so 
considerable  a  degree  of  amblyopia  really  exists,  that  the  patient  is  unable 
to  g7iiu  his  livelihood,  and  tfierefore  pretends  to  be  absolutely  blind,  in  order 
to  excite  the  commiseration  and  assistance  of  the  charitjible.  In  such  cases, 
the  behavior  of  the  pupil  under  the  stimulus  of  light  is  the  be^t  guide ;  for 
if  a  patient  declares  that  he  is  so  blind  that  he  cannot  distinguish  between 
light  and  dark,  and  the  pupils  yet  contract  under  the  stimulus  of  light,  we 

\j  generally  insist  upon  iti?  being  a  case  of  simulation.  Such  patients, 
'ever,  sometimes  dilate  the  pupils  artificially  with  atropine,  and  this  may 
be  suspected  if  they  are  dilated  ad  maximum,  for  in  the  mydriasis  due  to 
amaurosis  (except  the  branches  of  the  fifth  nerve  supplying  the  dilatator 
pupilhe  are  irritated),  the  pupil  is  but  moderately  dilated.  If  the  action  of 
atropine  is  suspected,  but  a  conviction  appears  impossible,  paracentesis 
should,  if  practicable,  be  performed,  and  the  atjueous  humor  applied  to  some 
other  e3*e  to  see  if  it  will  produce  dilatation  of  the  pupil.  Where  the 
atropine  has  only  been  applied  to  one  eye,  the  detection  is  far  more  simple, 
for  not  only  will  the  pupil  be  filiated  ad  mcLrlvium^  but  it  will  not  act  con- 
^ntaneously  with  that  t>f  the  other  eye,  with  the  movements  of  the  eyes,  or 
during  the  act  of  accommodation  (vide  the  article  '*  Mydriasis/'  p.  290). 
But  there  are  several  other  methods  f>f  detecting  the  simulation  of  mon- 
ocular amaurosis.  One  of  the  best  of  these  is  Von  (rraefe's  test  with  pris- 
matic glasses.  Thus,  if  a  patient  complains  that  he  is  absolutely  blind  in 
one  eye,  and  the  examination  of  this  eye  is  concluded,  that  of  the  other  (both 
eye»»  however,  being  open)  should  be  proceeded  with,  and  a  prism  of  10^  or 
lo"*  be  held  with  its  base  upwards  or  downwards  l>efore  the  healthy  eye. 
The  patient  should  then  be  casually  asked  (so  as  not  to  arouse  his  suspicion 
that  we  suppose  hira  to  be  deceiving),  whether  this  improves  the  sight  or  not. 
If  he  says  that  it  causes  diplopia,  the  simulation  is  proved,  for  if  he  was 
absolutely  blind  in  one  eye  diplopia  could  not  be  produced,  whereas  this 
woulil  not  exclude  a  considerable  degree  of  amblyoi)ia.  The  prism  should 
tie  turned  in  different  directions,  in  order  that  we  may  ascertain  if  the  double 
images  correspond  to  the  position  of  the  prism. 

Dr.  Von  Welz'  places  helbre  one  eye  a  prism  of  10*'  or  15^,  with  its  base 
turned  horizontally  outwards  or  inwards.  If  a  corrective  squint  arises,  or 
if,  on  removal  of  the  prism,  there  is  any  change  in  the  position  of  the  optic 
axes,  it  proves  at  once  that  the  [uitient  enjoys  hinocultir  viHirui. 

Mr.  Zachariah  Laurence^  employed  the  stereoscope  for  the  purpose  of  de- 
tecting simulation  of  monocular  amaurosis.  The  slide  used  for  this  purpose 
two  different  words  or  figures  (e.  ^.,  a  circle  and  a  quadrant)  upon  it,  so 
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arraoged  as  to  undergo  aD  optical  tranapositioD  wheo  seen  througli  n  ^t*  n  -^ 
3cop<i-  Mr.  Laurence  says,  **  Where  blindness  of  one  eye  is  simuiaUil,  tlic 
test  is  certain,  if  care  is  taken  not  to  let  the  patient  see  the  slide  before 
putting  it  into  the  stereoscope,  which  for  the  purpose  should  be  enclo«?d  on 
all  sides  with  ground-glass.  The  patient  would,  from  the  fact  of  the  trans- 
poBition,  expose  the  fraud  by  his  own  evidence,  and  condemn  himself  out  of 
AJg  own  mouth." 

Javal  direct*  the  patient  to  read  some  print,  and  then  places  a  ruler  be- 
tween the  eyes  and  the  print,  in  such  a  mamier  that  a  portion  of  the  type  is 
excluded  from  the  eye  which  is  stated  to  be  blind ;  the  poeition  of  tJie  ruler 
is  then  Boraewhat  shifted  to  the  uther  &ide,  so  that  the  affected  eye  am 
the  whole  page,  and  a  portion  of  the  print  is  excluded  from  the  healthy  eyi 
If  the  patient  can  see  with  both  eyes,  tlie  ruler  will  produce  no  diaturbai 
whereas  if  the  one  eye  is  really  blind,  a  part  of  the  tyj^e  will  be  reod< 
invisible  to  the  sound  eye, 

A  very  good  plan  for  deteciing  siumlatiou  of  monocular  blindoe«  i» 
recumraeuded  by  Kugel.'  Id  order  to  prevent  the  natient^s  suspecting  any- 
thing, transparent  gJassea  of  various  colors  are  held  t)efbre  the  eyes,  and  then 
a  ctdored  opaciue  glass  is  held  before  the  good  eye,  and  simultaneoudly  * 
transparent  glass  f  hut  of  the  same  color  as  the  other)  is  held  before  the  eye 
whieh  he  states  to  be  blind.  If  he  can  now  see  the  object,  he  has,  of  course^ 
been  simulating. 

[The  principle  of  the  stereoscope  has  been  very  ingeniouBly  employed 
this  purpose  in  a  number  of  ways  by  Rabl-Kiickhardt  (see  "Deutsche  mil 
tararxt.  Zeitsch./'  1873,  Heft  1).  Warlomont's  method  may  also  prove  »ome- 
timea  useful-  It  connists  in  pressing  aside  one  of  the  patient's  eyes  with  the 
finger^  and  endeavoring  to  obtain  from  him  unexpectedly  the  coofeasion  that 
he  sees  double. 

Another  method  is  to  bandage  the  good  eye  in  a  cji&e  of  simulated  mon- 
ocular amaurc»8is,  and  then  hold  a  prism  with  the  base  in  various  directiom 
bi^forc  the  other  eye,  and  hold  a  candle  in  front  of  the  prism.  The  changes 
in  direction  of  the  eye  corresponding  to  the  change  of  base  of  the  prism 
betray  the  deception. — B.] 

^  •*  A.  f.  O,,"  rvi.  a4S, 


CHAPTER   XIV. 

THE  ANOMALIES  OF  REFRACTION  AND  ACCOMMODATION 

OF  THE  EYE. 


1.— THE  REFRACTION  AND  ACCOMMODATION  OP  THE  EYE. 

The  affectioDS  of  the  refraction  and  aceoinmodatioD  of  the  eye  are  daily 
assuming  more  importance,  and  are  engaging;  more  and  more  tde  attention 
of  some  of  our  moat  able  and  scientific  ophthalmologists.  For  it  is  now 
known  that  certain  forms  of  asthenopia  and  amblyopia,  which  had  in  former 
times  set  all  remedies  at  defiance,  are  not  due,  as  was  generally  supposed,  to 
serious  lesions  of  the  inner  tunics  of  the  eyeball,  but  are  in  reality  dependent 
upon  some  anomaly  of  the  refraction  of  the  eye,  or  a  peculiar  asymmetry  of 
the  organ  (astigmatism).  Since  the  discoyery  of  these  important  facts,  a 
considerable  group  of  cases  has  been  found  to  be  amenable  to  treatment ; 
cases  which  had  formerly  sorely  puzzled  the  oculist,  and  were  by  him  but 
too  often  deemed  incurable. 

The  greater  the  strides  which  have  been  made  in  the  investigation  of  the 
affections  of  refraction  and  accommodation,  the  more  evident  has  it  become 
how  essential  it  is  that  they  should  be  thoroughly  and  carefully  studied,  and 
scientifically  treated.  I  would  therefore  impress  upon  the  student  the  fact 
that,  after  he  has  made  himself  conversant  with  the  theoretical  portion  of 
the  subject,  it  is  only  by  a  practical  and  oft-repeated  examination  of  a  con- 
siderable number  of  cases,  that  he  can  acquire  the  requisite  facility  in  the 
examination  of  the  state  of  refraction  and  of  the  range  of  accommodation, 
or  in  the  choice  of  spectacles.  To  those  who  may  consider  these  subjects  as 
somewhat  abstruse  and  difficult,  I  would  reply,  that  the  difficulties  lie  only 
on  the  surface,  and  that  a  little  perseverance  and  practice  will  soon  enable 
them  to  unravel  the  knotty  points. 

Before  we  enter  upon  the  subject  of  the  refraction  and  accommodation  of 
the  eye,  we  must  very  briefly  consider  the  properties  of  optical  lenses.     For 


spectacles,  the  spherical  biconvex  and  biconcave  lenses  are  almost  solely 
used,  and  I  shall  therefore  confine  myself  to  their  description.  In  the 
article  upon  "  Astigmatism,"  the  properties  of  cylindrical  lenses  will  be  ex- 
plained. 

The  biconvex  lens  is  formed  by  the  apposition  of  a  segment  of  two  spheres, 
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the  radii  of  curvature  of  tbe  two  surfaces  being  equal.  Such  lenses  are  often 
also  termefl  converghiff  lenses,  as  tliey  possest*  the  power  of  deiierting  a  raj 
of  light,  pulsing  through  them,  towards  the  axis.  The  line  dravrn  throi 
the  t-entre  of  the  leos  (Fi^.  188,  c)  is  termed  the  axis,  and  any  ray 
through  it  (axial  ray)  is  not  deflected. 

(1)  If  parallel  rays  (from  a  luminous  object  at  an  infioite  distance)*  fall 
upon  a  biconvex  lens,  they  are  united  at  a  certain  point  behind  the  lens^ 
and  this  point  is  called  the  principal  fociis  (or  simply  the  focus)  of  the  lens. 
The  distance  of  this  point  from  the  optical  cenire  of  the  leng  (which  eqaala. 
the  radius  of  the  curvature  of  the  lens),  is  termed  the  focal  length  uf  the 
lens.  Thu^,  if  in  Fig.  188  /  is  a  biconvex  lens  of  b\k  incheii  focut*,  parallel 
rays  (r  r)  wiil  be  united  at/,  six  inches  behind  the  lens.  v2i  If  the  object 
is  now  brought  closer  to  the  lens  to  r\  so  that  the  rays  etiiaiiatlog  from  it 
assume  a  divergent  direction,  they  will  be  brought  to  a  focus  at  /',  lying  at 
some  distance  behind  the  principal  focus  (/)  of  the  lena.  (3)  If  the*  object 
is  situated  at  twice  tbe  focal  length  of  the  lens,  the  rays  from  it  wiil  be 
united  at  a  point  placed  twice  the  focal  length  behind  the  lens^  and  hence 

Fig.  189. 


the  distance  of  the  object  and  of  its  focus  iVom  the  lens  will  be  the 
(4)  If  the  object  be  placed  at  the  princijial  anterior  focal  point,  t.  e.,  six 
inches  in  front  of  the  lens  (Fig.  189,/'),  the  rays  will  emerge  from  the  lens 
parallel  to  its  axis  r  r,  (0)  If  the  object  is  placed  imnde  the  princinal  focuB 
(Fig.  189;  r)  the  rays  frum  it  will  he  so  divergent  that  the  lens  will  not  be 
able  to  render  theru  even  parallel,  and  they  will  therefore  enierge  from  it 
still  somewhat  divergent.  This  divergence  will  of  course  be  less  than  before 
they  entered  the  lens,  and  if  the  ray  a  (r"  r")  are  prolonged  back  to  the  point 
at  which  they  would  cut  each  other,  this  point  would  lie  at/",  being  situated 
further  from  the  lens  than  the  object  r.  The  focus  (/")  of  these  ravs  i» 
therefore  ininginary,  an*!  situated  on  the  same  side  of  the  lens  as  the  object 
(6)  If  convergent  rays  (rendered  so  by  some  *>lher  lens)  fall  upon  the  lens, 
they  will  be  brought  to  a  focus  on  the  other  side  of  the  lens,  at  a  point  lying 
nearer  than  the  principal  focus. 

It  has  been  shown  above,  that  the  ftirther  the  object,  from  which  iHvergenl 
rays  fall  upon  the  lens,  is  removed  from  the  latter,  the  nearer  will  the  focus 

*  As  tbt"  term  inlSnito  diiitarice  will  nfccssarily  \ye  of  frequont  oociirreno*  in  these 
pagof ,  it  will  he  woll  to  explrtin  its  signiUciition  ni  the  outset.  We  consider  ftn  ohJ€<'t 
Utne  Bt  n  finite  distance,  a.*  long  su*  niys  rnmnrtting  From  it  fall  in  a  divergent  direction 
upon  the  eye.  Of  cf>urse  mys,  even  frfjm  a  v<»ry  distant  obji*ct,  do  in  reuUty  divoi^, 
but  thiti  diverg^ence  (which  iiftturally  decnftsios  in  ciieut  the  further  the  object  is  re» 
moved)  is  already  so  gli^ht  when  the  object  is  pljue<l  »t  it  distance  of  eij^hteen  or  Iweiity 
feel,  that  the  r»ys  from  it  inipiiiije,  to  nil  intents  and  purptiiJesj  imralicl  upon  tbo  eve» 
We  therefore  consider  rays  coming  from  iin  oljjeet  ^itiuiled  further  ibun  <  pOih^ti  ff*ei 
AS  pamlleK  and  a^  enmnatinp  from  nn  object  at  im  infinite  distance.     Khv^  --(TO 

H  nearer  object  are  divergent  in  prt:»jK>rtion  ta  its  proximity,  and  are 
coming  from  tkjmite  distance. 


J 


BKFRACTION    AND    ACCOMMODATION    OF    THK    EYK. 

pf  such  rays  approach  the  principal  focus  of  the  leoa ;  whereas  the  closer 
he  object  U  brought  (provided  that  it  renmiiis  further  otT than  the  principal 
cwus)  the  more  will  its  focus  recede  from  the  lens.  On  account  of  this 
iJependence  of  these  two  point*  (the  position  of  the  object  and  iu  focus) 
bpoD  each  other,  they  are  termed  conjugtits  foci.  Moreover,  if  the  position 
pr  the  object  and  its  focus  were  changed,  »o  that  the  object  were  phiced  at/' 
Fig.  188),  the  rays  from  it  would  be  brought  ti>  a  foi-us  on  the  other  side  of 
lielens  at  /,  the  point  where  the  object  was  situiited  before ;  hence/'  and  r' 

re  conjugate  foci     Again,  if  the  object  be  placed  at  /,  its  rays  will  emerge 
E»arallel  froai  the  lens. 

Hitherto,  we  have  only  spoken  of  the  refraction  of  rays  which  are  parallel 
k>  the  axis  of  the  lens*  and  whose  focus  is  situated  upon  tlie  axis.  We  must 
DOW  consider  the  fvcus  of  rays,  the  axes  of  which  pass  through  tlie  centre  of 
^e  lens,  but  which  are  inclined  to  the  axis.  8uch  are  termed  ieeandary  axes, 
the  inclinatioo  must  not,  however,  be  too  considerable,  otherwise  the  rays 
Fill  not  be  brought  to  an  exact  focus,  on  account  of  the  great  spherical 

berration  which  occurs.     Thu**  in  Fig.  190,  let  ^  ^  be  the  principal  axi.s 
pf  a  lens,  r  a  luminous  point  situated  on  this  axis,  and  /  the  focus  at  which 

Fig,  im 


the  rays  from  r  are  united,  Now  let  r'  be  another  luminous  point  situated 
t  the  same  distance  from  the  lens  as  r,  but  not  at  the  principal  axis,  but  at 
certain  inclination  towards  it.  The  secondary  axis  A  H  will  pat^s  straight 
through  the  centre  (c)  of  the  lens  without  undergoing  any  deflection,  and  the 
rays  from  r  will  be  brought  to  a  focus  at/',  which  will  be  situated  on  the 
condary  axis  A*  B",  at  tlie  same  distance  behind  the  lens  as/  Just  as /is 
Ihe  conjugate  focus  of  r,  will/'  be  the  conjugate  focus  of  r, 

Wc  shall  now  be  able  to  uuderstiind  the  manner  in  which  a  biconvex 
ens  forms  an  image  of  any  luminous  object  situated  in  front  of  it.  Let 
ABC  (Fig.  191)  be  an  object  situated  in  front  of  the  lens.     The  rays 


P 


Fig,  191. 


C 


laDAting  from  A  will  be  focussed  at  a  point  «,  situated  on  the  secondary 
is,  drawn  from  A  through  the  centre  c  of  the  lens ;  a  is  consequently  tlie 
mage  of  J;  in  the  same  manner,  c  is  the  image  of  C\  and  the  rays  from  B, 
lituated  on  the  principal  axis  of  the  lens,  are  united  at  b,  likewise  placed  on 
hia  axis,  hence  b  is  the  image  of  /?.  A  reverse  and  smaller  image  of  the 
object  A  B  C\b  therefore  formed  behind  the  lens  at  a  b  c.     The  rays  which 
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ttoi  deflected ;  and  a  6  e  are  die 

k'  B  &nd  c  b  h  alflo  conjagate,  fijr, 

mmen€!\i  and  enlarged  image  would  be 

c*f  lite  huB  will  depend  upon  tbedw- 
r'  tbe  latter  is  placed  at  an  iofinite 
E>e  formed  behind  the  lens  at  its 
1   rrrjxiiDated  so  as  to  lie  at  double 
ujiige  will  be  situated  at  double  the 
-^atne  siztr  as  the  object    (3)  If 
u.   vL  furtlier  than  the  anterior  focus, 
^  mimT  from  tbe  lens  and  be  larger  than 
<mnd  Jii  the  anterior  focus,  no  real  image 
99V  iri>m  tbe  leiiB  in  a  parallel  direction. 
^mm  a»  insm\  length,  the  rays  will  sUll  issue  in 
m,.^^  sad  the  latter  >vill  act  as  a  magnifying 
.mmmL  M&d  situated  behind  the  lens,  but  will 
.^m  io  ff^mi  of  the  lens^  L  e.,  on  the  same  side 
.^talQ  this.     If  ^  £  be  an  object  situated 

f^  192. 
t 


fnens  F,  the  rays  from  A  will  still  diverge 

i"^,  and  in  such  a  direction  as  if  they  came 
ii verge  as  if  they  came  from  b.  If  the 
r  the  lene,  it  will  see,  instead  of  the  object 

Tis  will  be  jo^eater  according  to  tbe  short- 
inch  lens  magnifies  more  than  a  five-inch, 
h  lena.     In  order  therefore  to  give  the  cor- 
■lonstrate  at  once  that  a  six-inch  lens  mag- 
*T  o^ignate  the  magDifying  power  of  a  lens  by 
M  wbicK  are  one,  the  denominators,  tbe  focal 
i»^fourth  is  istrcmger  than  one-fif^b,  the  latter 
>iTOer.     Moreover,  this  way  of  expressing  the 
.jMt«v1^  as  indicating  its  power  of  refraction,  for 
fess  rap  of  light  impinging  upon  it  more  than  a 


iwex  lens,  they  are  united  into  a  real  focus 
.  however,  svith  a  biconcave  or  "diverging** 
jrallel  rays,  but  renders  them  divergent.  Thus 
,,^  .jXriOfall  u^xin  a  concave  lens,  they  will  be 
■^Ig  ft  direction  slb  if  they  had  proceeded  fromf/m 
^MJb^Sfds  of  the  divergent  rays  r'  /  would  cut  one 
k  «4iaU«d  the  negative  virtual  focus  of  the  lens,  and 
ited  ui>on  the  esanie  side  as  the  object.     The 
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distance  of  thispoint  for  parallel  rays  from  the  lens  gives  the  focal  distance 
of  the  latter.  Thus  a  concave  lens  of  ten  inches  focus  renders  parallel  rays 
80  diver^nt,  as  if  they  came  from  a  distance  of  ten  inches  in  front  of  the 
lens.  (§)  If  the  obiect  is  brought  closer  to  the  lens,  so  that  the  rays  ema- 
nating from  it  will  diverge,  they  will  be  rendered  still  more  divergent  by  the 

Fig.  198. 


concave  lens,  and  their  focus  will  lie  closer  to  the  lens  than  its  principal 
imaginary  focus. 

We  have  now  to  consider  the  manner  in  which  the  eye  receives  upon  the 
retina  a  clear  and  sharply  defined  image  of  an  object  placed  in  front  of  it. 

We  may  regard  the  eye  as  a  camera-obscura,  upon  the  screen  (retina)  of 
which  is  formed  a  diminished  and  inverted  image  of  the  object.  The  im- 
pression of  the  object  will  be  formed  upon  the  bacillar  layer  (rods  and  cones) 
of  the  retina,  be  conveyed  thence  through  the  fibres  of  the  optic  nerve  to 
the  brain,  be  there  received,  and  then  projected  back  again  in  an  inverted 
direction  outwards  to  the  object.  The  most  sensitive  portion  of  the  retina 
being  situated  at  the  yellow  spot,  this  point  is  always  directed  towards  any 
object  at  which  we  are  looking.  The  sensibility  of  the  retina,  which  dimin- 
ishes rapidly  from  the  yellow  spot  towards  the  periphery,  may  be  excited  by 
the  undulations  of  rays  of  light,  or  by  mechanical  means.  The  former  ex- 
citation occurs  when  rays,  emanating  from  a  luminous  object,  impinge  upon 
the  retina ;  the  latter,  when  the  eyeball  is  slightly  pressed  by  the  point  of 
the  finger,  which  will  produce  the  appearance  of  luminous  rings  (phosphenes) 
dtuat^  apparently  in  a  direction  opposite  to  that  of  the  pressure.  Thus,  if 
the  outer  portion  of  the  sclerotic  be  pressed  upon,  the  luminous  rings  will 
appear  at  the  nasal  side,  and  vice  versd. 

The  refractive  power  of  the  normal,  emmetropic  eye  is  such,  that  rays 
which  emanate  from  a  distant  object  and  impinge  in  a  parallel  direction  upon 
the  cornea  are  brought  to  an  exact  focus  upon  the  retina,  and  the  eye 
receives  a  distinct  image  of  such  an  object.  [In  this  state  there  is  total  re- 
laxation of  the  accommodation,  the  eye  being  adjusted  for  far  distant 
objects. — B.]  The  dioptric  system  of  the  eye  which  causes  this  refraction  of 
the  rays  of  light,  consists  of  certain  media,  which,  taken  conjointly,  act  as  a 
biconvex  lens.  These  refractive  media  are  the  cornea,  aqueous  humor, 
crystalline  lens,  and  vitreous  humor.  On  account  of  the  slight  thickness  of 
the  cornea,  the  parallelism  of  its  two  surfaces,  and  the  fact  that  the 
refracting  power  of  the  cornea  and  aqueous  humor  are  nearly  equal,  we  may 
assume  that  the  two  form  only  one  refracting  surface.  The  index  of  the 
refraction  of  the  vitreous  humor  is  almost  the  same  as  that  of  the  aqueous. 
But  the  refraction  of  the  cornea  and  of  the  aqueous  and  vitreous  humors 
would  not  suffice  to  bring  parallel  rays  to  a  focus  upon  the  retina  in  an  em- 
metropic eye,  for  the  focus  would  lie  considerably  behind  it,  and  the  lens  is 
required  to  render  the  rays  sufficiently  convergent.  The  axis  of  the  dioptric 
system  is  called  the  optic  axis,  the  anterior  extremity  of  which  corresponds 
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to  the  centre  or  apex  of  the  cornea,  and  the  posterior  extremity  to  a  point 

situated  between  the  yellow  spot  and  the  entrance  of  the  optic  nerve.     Bj 
the  term  iri>«a/  line,  is  meant  the  line  of  dirfctiun  drawn  straight  froin  the 
object  (throLigb  the  nodal  point)  to  its  image  furmed  at  the  yellow  spot- 
It  was  formerly  supposed  that  the  optic  axis  and  visual  line  were  identical,  ™ 
but  this  is  uat  yo,  for  according  to  Helraholtz/  the  visual  line  outside  the  eye  ■ 
lies  somewhat  above  and  to  the  inner  side  of  the  optic  axis,  and  its  posterior  ™ 
extremity  on  the  retina  consequently  lies  a  little  to  the  outer  and  lower  side 
of  the  axis.     This  fact  will  be  found  of  practical  importance  with  regard  to 
the  question  of  real  and  apparent  strabismus. 

If  we  now  apply  to  the  eye  the  principles  laid  down  above  as  to  the 
properties  of  l>iconvex  lenses,  we  can  easily  understand  the  mode  in  which 
the  reverse  image  of  an  object  is  formed  upon  the  retina.  Thus,  if  ^1  J5  C 
(Fig,  194)  he  an  object  placed  at  the  proper  distance  from  the  eye,  a  distinct 
inverted  image  of  it  will  be  formed  upon  the  retina  at  a  6  ^.    Let  Bb  be  the 


Fig,  194. 


axial  ray  passing  through  the  nodal  point  to  the  retina.  Through  this 
point  draw  a  straigbt  line  from  A  to  a.  This  line  A  a  will  be  a  secon< 
optic  axis,  and  all  the  rays  emanating  from  A  will  be  focuaeed  upon  the 
retina  at  a.  The  straight  line  (' c,  passing  through  the  nodal  point,  wil!  be 
another  secondary  optic  axis,  and  all  the  rays  from  C  will  be  united  upon 
the  retina  at  c.    Hence  a  b  c  w^ill  .he  the  inverted  diminished  image  of  A  B€. 

Now  the  question,  whether  or  not  the  rays  from  the  object  will  be  brought 
to  a  focus  upon  the  retina,  and  the  latter  thus  receive  a  clearly  defined  image, 
will  depend  upon  the  situation  of  the  object,  and  the  distance  for  which  tke 
dioptric  system  of  the  eye  Ls  accommodated.  The  same  principlt^  as  were 
laid  down  with  respect  to  biconvex  lenses  apply  to  this  caae.  Thus,  if  ao 
eye  is  adjusted  fur  parallel  rays,  these  will  be  brought  to  a  focus  up>n  the 
retina.  If  the  object  is  now  brought  nearer  to  the  eye,  so  that  its  rayi* 
become  divergent,  they  will  no  longer  be  united  upon  the  retina»  but  l>ehiud 
it.  The  eye  will  con^icqueutly  not  receive  a  clearly  defined  image,  but  the 
latter  will  he  blurred  and  indistinct,  on  account  of  the  ** circles  of  diffusion'* 
formed  upon  the  retitiu.  iVs  the  focus  of  the  rays  lies  behind  the  retina,  each 
lumiuous  point  from  ttie  object  is  no  longer  presented  by  a  point  upon  the 
retina,  hut  by  a  circle  (the  section  of  each  conirjil  |>encil  of  rav»)»  and  as 
these  circles  overlap  each  other,  the  image  is  rendered  indistinct.  These  ar« 
called  *'  circles  of  difTusion."  and  take  the  form  of  the  pupil,  cooaequentiyj 
their  size  diminishes  with  that  of  the  pupil,  and  vioeverBfU 

For  tlie  more  exact  calculation  of  the  passage  of  rays  of  light  through  the' 
eye,  Listing  constructed  a  dijigrammatic  eye  (Fig,  19o)  having  six  cardtoal 
points,  corresponding  to  those  of  optical  lenses  and  aituated  on  the  opiic  Axk 

*  Holmholtz*  '*  Hfttidbuch  der  Physiologiat'bon  Optlk,*'  p.  70, 
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1.  The  focus  F  (Fig.  195)  gituated  upon  the  rcliDa,  in  which  rays  falling 
paral]el  uf>oti  the  cornea  would  be  united  ;  2.  The  anterior  focus  F\  at  whicE 
ra?8  coming  from  the  retina,  and  whose  course  ia  parallel  in  the  vitreous 
humor,  would  he  brought  to  a  focus;  3.  The  two  **  princijia!  points"  H  H\ 
which  lie  on  the  optic  axis  in  the  anterior  chamber  close  behind  the  cornea 
(in  Fig.  195  these  two  points  lie  somewhat  too  far  from  the  cornea j;  4.  The 


P 


» 


'*  nodal  points  "  K  K\  in  which  the  lines  of  direction  cut  each  other, 
whicli  lie  near  the  posterior  surface  of  the  lens. 

On  account  of  the  extremely  small  distance  (less  than  a  quarter  of  a  mil- 
limetre) between  the  two  principal  points  and  the  two  nodal  points,  this 
diagrammatic  eye  may  be  simplified,  and  these  four  cardinal  points  be 
reduced  to  two,  viz.,  a  principal  point  situated  in  the  anterior  chamber,  and 
a  nodal  point,  situated  somewhat  in  front  of  the  posterior  surface  of  the 
lens.  The  two  focal  points  remain  the  same.  For  the  method  of  calculating 
the  course  of  the  rayg  of  light,  according  to  the  cardinal  points,  I  roust  refer 
the  reader  to  Helmholtx/^Haudbuch  der  Physiologischen  Optik,''  and  Don- 
dens'  work  on  the  '*  Anomalies  of  Accommodation  and  Refraction." 

A  glance  at  Fig.  195  will  also  exjdain  the  relative  positions  of  the  optic 
axis  {F F')  and  of  the  visual  line  (  V  F'\  The  latter  is  an  imaginary  line 
drawn  from  the  yellow  spot  to  the  object  point  They  wore  formerly  sup* 
poaed  to  l>e  identical,  but  Ilelmholtz  has  found  that  this  is  not  the  case,  but 
tJiat  in  front  of  the  eye  the  visual  line  lies  inwards  and  generally  somewhat 
upwartls  of  the  optic  axis,  its  posterior  (retinal)  extremity  consequently 
lying  to  the  outer  side  of  the  optic  axis  and  slightly  below  it.  Thus  in  Fig. 
195  (which  represents  a  horizontal  section  of  the  ditigrammalio  eye,  the 
upper  side  of  the  figure  being  the  temporal^  the  lower  the  nasal  sJide)  V  V  is 
the  visual  line,  and  F F'  the  optic  axis.  At  the  cornea,  the  former  lies  to 
the  inner  side ;  at  the  retina,  to  the  outer  side  of  the  optic  axis.  At  the  nodal 
point  K  they  cross  each  other. 

In  the  normal  orernmetropiceye,  the  visual  line  impinges  upon  the  cornea 
slightly  to  the  inner  side  of  the  optic  axis,  forming  with  it  an  angle  of  about 
d'^.  But  Bonders  has  shcjwn  that  in  the  hypermetropic  eye  it  lies  still  more 
to  the  inner  side,  so  as  t^  form  an  angle  of  8^  or  9*^,  whereas  in  myopia  the 
visual  line  may  correspond  to  the  optic  axis,  or  even  lie  to  the  outer  side  of 
It.  These  diiferen«'es  in  the  relatitm  between  the  optic  axis  and  visual  line 
often  give  rise  tn  an  apparent  strabismus. 

The  Vi^ial  Auffle.^'The  apparent  size  of  an  object  depends  upon  the  size 
of  its  retinal  image.  If,  for  instance,  the  eye  is  adjusted  for  the  object  A  B 
(Fig.  196}  and  the  lines  of  direction,  A  J'  and  B  H^  are  drawn  through  the 
nodal  point  A%  the  angle  A  k  B  will  be  the  visual  angle  under  which  the 
object  is  seen,  and  this  angle  will  equal  the  angle  A'  k  B.    The  visual  angle 
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stands  in  direct  relation  to  the  size  of  the  object,  for  the  larger  the  lattrr 
the  greater  will  be  the  visual  angle  and  c*>U9equently  the  image,  and  nc 
versii.  Moreover,  the  visual  angle  will  also  increase  in  size  according  to  th^ 
proximity  of  the  object,  and  diminished  as  the  latter  is  further  rcmorerf 
from  the  eye.  If,  however,  the  size  of  the  object  increases  in  due  pra[)orti(Jti 
with  it«  distance,  it  will  be  seen  under  the  game  visual  angle.  Thus  .i  J5 
(Fig.  196)  and  a  b  are  seen  under  the  same  visual  angle,  although  the 
former  is  coneiderubly  further  from  the  eye  than  a  b.  From  thib  il  will  be 
easily  understood,  that  the  mere  fact  of  a  patient  being  able  to  read  tht 

Fig.  196. 


smallest  print  does  not  exclude  a  certain  decree  of  amblyopia.     In  deddii 
upon   this  point,  we  must  always  take  into  consideration  the  didtiuiCft  iS 
which  he  can  read  it,  and  the  state  of  refraction  and  accoinrnmiatton* 

The  smallest  visual  angle  uuder  which  an  object  can  be  distinctly  s«!n 
the  eye  h  oue  of  five  minutes.     Hence  this  has  been  taken  a*  the  stanr" 
for  determining  the  acuteneaa  (»f  vision,  and  the  test-types  of  Snellen 
Giraud  Teulou  have  been  devised  upon  this  principle,  ae  has  been  alrvmd] 
stated  (p,  37 ),  each  type  being  seen  under  an  angle  of  five  minutes  at 
distance  in  feet  corresponding  tis  its  number.    Thug  N«»   ^  ^'^  ^»^en  at  an 
of  five  minutes  at  one  foot,  No.  2  at  two  feet,  etc. 


We  have  now  to  turn  our  attention  to  the  consideration  of  the  subject 

refraction  anil  accommodation. 

By  die  term  ** accommodation"  is  meant  the  power  which  every  non 
•©ye  posseswes  of  adjusting  itself  almost  imperceptibly  and  uncousdougly  for 
different  distances ;  at  one  moment,  looking  at  something  but  a  few  inch< 
from  the  eye;  at  the  next,  regarding  some  far  distant  object,  or  taking  in 
a  glance  the  vast  expanse  of  miles  of  scenery.     [The  limits  of  the  acconu 
dation  are  the  far  and  the  near  points.     The  far  point  depends  for  it9  p 
tion   on  the  retraction  of  the  eye,  ami  the  near  point  depends  upon 
accommodation. — B,] 

In  a  normal  eye  the  whole  apparatus  of  arcommodation  is  so  b«        " 
balaiicefJ,  an«l  Its  iunctions  are  performed  with  such  ease  and  accui 
ftlthough  in  reality  a  vohintary  act,  its  duties  are  from  esarij  childhi 
'filled  intuitively,  uncnnsciously.     No  wonder,  then,  that  this  nower  of 
Imeut  of  the  eye  to  liiflbrcnt  distances  has  been  a  favorite  stuay  with 

ic  most  eminent  physiologists^  and  natural  philosophers. 

lliat  such  a  power  is  e&^entially  necessary  will  become  at  on*M?  apjiaj 
^Y  a  considenition  of  the  following  fact,  and  a  glance  at  Fig.  197. 

It  Um  h^^  already  stated  that  the  emmetropic  eye  in  a  slati?  of  reel 
Jjiusted  ft^r  ps^nvllel  rays  n  a  (Fig.  U)7),  so  that  these  are  bnmgbl  U\  a  i 

)UL    the  retina  6,  without  any  effort  of  the  accommodation.     But  if  tiie 
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object  is  now  brought  to  c  (twelve  inches*  from  the  eye),  the  rays  will  be 
very  divergent,  and  will  be  fbcussed  behind  the  retina  at  d,  unless  the  eye 
can  increase  its  power  of  refraction  sufficiently  to  unite  them  upon  the  retina. 
If  not,  circles  of  diffusion  will  be  formed  upon  the  latter,  and  the  object  con- 
sequently appear  blurred  and  indistinct.     If  the  accommodation  of  the  eye 

Fig.  197. 


mt^ 


18  paralyzed,  rays  from  the  object  c,  twelve  inches  in  front  of  the  eye,  would 
be  brought  to  a  focus  upon  the  retina  by  the  aid  of  a  biconvex  lens  of  twelve 
inches  focus,  which  would  render  the  rays  parallel  and  thus  enable  the  eye 
to  focus  them  upon  the  retina. 

It  is  very  necessary  to  carefully  distinguish  between  the  meaning  of  the 
terms  refraction  and  accommodation,  as  they  signify  two  perfectly  different 
things.  By  refraction,  is  understood  the  passive  {>ower  which  every  eye  pos- 
sesses, when  in  a  state  of  rest — t.  c,  adju8te<l  for  its  far  point — of  bringing 
certain  rays  to  a  focus  upon  the  retina  without  any  active  effort  or  partici- 
pation of  the  muscular  apparatus  of  accommodation.  This  power  of  refrac- 
tion IB  due  to  the  form  of  the  eye  and  to  its  different  refracting  media. 

We  have  just  seen  (Fig.  197)  that  the  state  of  refraction  of  the  normal 
eye  is  such  that,  when  it  is  in  a  state  of  rest,  parallel  rays  are  brought  to  a 
WCU8  upon  the  retina  without  any  effort  of  the  accommodation.  Its  furthest 
point  of  distinct  vision  lies  at  an  infinite  distance.  Bonders  terms  this  con- 
dition emmetropia.  He  says,'  '*  the  refraction  of  the  media  of  the  eye  at  rest 
can  be  called  normal  in  reference  to  the  situation  of  the  retina,  (mly  when 
the  parallel  incident  rays  unite  on  the  layer  of  rods  and  bulbs.  Then,  in 
fiu^y  the  limit  lies  precisely  at  the  measure;  then  there  exists  emmetropia 
(from  ififierpo-^  modum  tenens,  and  "«/»,  oculus).  Such  an  eye  we  term  emme- 
tropic • 

**  This  name  expresses  perfectly  what  we  mean.  The  eye  cannot  be  called 
a  normal  eye,  for  it  may  very  easily  be  abnormal  or  morbid,  and  nevertheless 
it  may  be  emmetropic.     Neither  is  the  expression  normally  comtructed  eye 

Suite  correct,  for  the  structure  of  an  emmetropic  eye  may,  in  many  resi>ects, 
e  abnormal,  and  emmetropia  may  exist  with  difference  of  structure.  Here 
the  word  emmetropia  appears  alone  to  express  with  precit«ion  and  accuracy 
the  condition  alluaed  to.' 

The  state  of  refraction  may  deviate  in  two  ways  from  the  emmetropic  con- 
dition. 

1.  The  principal  focus  of  the  eye,  when  adjusted  for  its  far  point,  lies  in 
front  of  the  retina  (Fig.  198),  so  that  parallel  rays  are  not  brought  to  a  focus 
upon  the  later,  but  in  front  of  it  at/,  and  circles  of  diffusion,  bb,  will  be 

I  may  remind  the  reader  of  the  signification  of  tho  followinii  syniljols:  A,  means 
nmge  of  accommodation ;  r,  far  p<tiut;  /),  near  ]>oint ;  x  (=0),  infinite  distance; 
',foot;  '^inch;  ^'^  line. 

•  Donden,  •*  On  tho  Anonmli(>8  of  Acoomrnf>dation  and  KefraotiDii  <»f  the  Evo,  '  p.  HI. 
"  New  Sydenham  Society,"  1804. 
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y  proved  by  a  case  of  Von  Graei'e's,  in  whicb  all  the  recti  atjd  obliqui 
of  botb  eyes  were  paniljzcd,  so  that  the  eyeballs  M'ere  completely 
and  yet  the  power  of  accoimuodiition  wan  perfect. 
t  length,  however,  been  definitely  settled,  chietiy  by  the  experi- 
KDts  of  Cramer  and  Helinholtz  (conducted  independently  of  each  other), 
t  the  nece&sary  change  in  the  refraction  of  the  eye  duriuj^  accommodation 
due  to  an  alteration  in  the  form  of  the  crystalline  lens.  Fleimholtz  found, 
means  of  bis  ophthalmometer,  that  the  hua  did  not  change  its  ptwtion 
iring  accomm(Kiation  for  near  objects,  but  this  was  brought  about  by  a 
Rnge  in  the  curvature  of  the  anterior  and  pcjeterior  surface*  of  the  lens, 
lich  become  more  convex  (the  lens  itself  thicker  from  before  backwards), 
that  the  lens  acquires  a  hi^fher  power  of  refraction,  and  consequently  a 
B  focal  distance,  by  which  means  rays  from  even  very  near  objects  are 
ought  to  a  focUi>  upon  the  retina.  He  found,  with  the  uphthaliuumeter. 
It  the  eye  undergoes  the  following  changes  during  accommodation  for  near 
iects: 

L.  The  pupil  diminishes  in  size.  2,  The  pupillary  edge  of  the  iris  moves 
rwardfl.  3.  The  peripheral  portion  of  the  iris  moves  backwards.  4.  The 
rior  surface  of  the  lens  becomes  more  convex  (arched),  and  its  vertex 
jvea  forwards.  5.  The  posterior  surlace  uf  the  lens  also  becomes  slightly 
frre  arched,  but  doei<  not  perceptibly  change  iti*  position.     The  lens,  there- 

becomeu  thicker  in  the  centre.' 

Ab  the  volume  of  the  lens  must  remain  the  same,  he  thinks  that  we  may, 

reover»  assume  that  the  transven^e  diameter  of  the  lens  become-s  diminished. 

I  finds,  ft-om  calcuiation,  that  these  changes  in  the  lens  are  quite  sufficient 

ail  accommodative  pur))us€*s.' 

yig.  200  illustrates  the  changes  which  the  eye  undergoes  during  accom- 

»fes8or  Becker  hag  found  that  in  tulbinotic  eyes  ihi?  splice  between  the  clliar)'  pro- 
id  the  edge  of  the  lens  be<^ume*  iaci'cftsed  in  aiue  during  ftocoiiimodHtion  for 
liX'ts.     Ho  thiuk*  it  pnibHlibj;  ibut  the  vnliiiiiLWjr  thti  cilturv  pnx!eiwe*  varie*  in 
►DlconditiMniJof  ibv  iicooiiim<xluti*»n.  und  suppo*<o*  tbut  this  is  du**  to  the  diifer- 
blofid-aiipplv  to  the  irist,  which ,,  he  thiiiUf^^  vurie*  with  ihu  (iiltttiition  and 
the  popif. 

mude  niimen.iiiii  experiments  und  observHtions  fkA  ic  the  accotnmodjitioni 
kining  for  this  pnrpiwie  the  eves  of  jKreous  ujKfu  whom  iridectomy  had  been  j>er^ 
khI.     He  found  that  the  eiliary  prowsae^   move  forwaiti  and  )3eeome  fuuiewhiit 
lien  during  jiocxniniodtition  fr»r  near  r>bject3 ;  Hnd  thtit  aft»*r  the  intDtillutii^n  of  atropine 
aj^lKjftf  ivrniirkably  n'tracted  ;  whereo*,  itfler  the  u.se  of  the  Cahilmr  Wan  they  movp 
(f»ii//r    bis    *'  Meehanisin    der    AceummtMiation    dee    Menschlichen    Anges." 
1868).     In  thi*  expi'rimenti*  us  to  the  niech:inii»ni  of  the  uceuniinodattun,  which 
i'^"  ^'»    H^Tij-en  und  Volckers  npc«n  dogs,  it  wh*  found  thftt  during  the  action  of 
ih  ,  the  choroid  untl  n^tinu  are.Hliifted  forward.     Thin  fact  would  explain 

Li  '   the  uiccomtnixlaitive  phosphenas  of  C^ficnnnk,  and  is  fuoreover,  aa  they 

it  out,  ot'  great  pnicticnl  interes^t  and  iniportance  in  diisciisefi  of  these  tissues.     For  Jf 
V  >«rt,  it  itnnnot  be  immaterial  in  ati'eetions  of  the  choroid  and  retina,  whether  the 
'ir»n  i»  eniployed  or  not,  and  the  beneficial  ellect  of  atropine  in  fiUch  di^ense^ 
1 V  be  d\ie  to  it*  parulyxing  the  p*wer  of  aceouimodtition,  and  thus  obviating 
tvriix'ui  of  the  choroid  and  ntina^    Tlie  experiments  of  these  observers  lead  them^ 
iwhole,  to  tt(^n?e  with   H'*lmbolt/,**  tlv-*ory  of  accommodation.       {Uett^ejt  and 
■»'  '*Ej£perimental*UntcrsuehunjL^  uber  den  Meehanijam  der  Aecornmodation,*' 
d,  1868.) 

It  wa*  found,  with  the  ophthalmometer,  that  the  position  of  the  reflection  images 

fH  cikDdh%  priMiueed  by  the  cornea  and  the  anterior  and  posrterior  fiurfaceis  of  the  lean, 

l«»rKa  a  ojiange  during  riec<jrnni<»dution  for  near  objects.     "SVliile  the  reflej^  imugi* 

I  the  cornea  remains  tinehantjed,  tluit  from  the  imteriornurtaceof  the  lens  appruacb«i« 

corneal  imajjje  and  diminisliej*  in  sjae;   the  imaj^e  fnnri  the  p<»aterior  surface  of 

leiui  also  di4niDi»hes  %^ery  slightly  in  ^ixe,  hut  undergoesi  no  appn<ciab1e  chnngo  of 

itlon. 
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modation.  The  anterior  portion  of  the  eye  \b  divided  into  two  eatml  pwrli. 
The  one  half,  f,  shows  the  position  uf  the  parts  when  the  eye  \&  aajusted  for 
di&tanoef  the  other,  >%  when  it  is  accommotlated  for  near  objects^  When  ibe 
eye  is  in  a  state  of  rest,  the  iris  forms  a  curve  (a)  In  the  vicinity  of  Schlemnri 

Fig.  200. 


canal  (s) ;  but  when  accommodated  for  near  objects^  the  fibres  of  the  ira 
gufier  cootraction.  the  periphery  of  the  iris  becomes  8trai|rhtened  (6;,  and 
the  anterior  chatulier  lengthened,  ao  that  its  diminution  in  depth  is  (x»iDpeu* 
sated  for  by  the  advance  of  the  anterior  surface  of  the  lens. 

The  question  now  arises,  in  what  manner  is  this  change  in  the  form  of  tbe 
lens  produced?  There  can  be  no  doubt  now  that  it  is  entirelv  due  Uj  ik 
action  of  the  ciliary  muscle.  Cramer,  Donders,  Helmholtz,  Mallt-r,  as  well 
as  many  other  observers,  considered  that  whilst  the  ciliary  muscle  playini  the 
most  important  |>art  in  the  mechanbm  of  the  aceonimodation.  it  w^as  materi- 
ally assisted  by  the  iris.  Indeed,  it  was  impossible  to  determine  with  accu- 
racy, even  after  the  most  careftjl  dissections  and  most  elaborate  investigatioi 
the  relative  amount  of  imp:krtance  of  the  iris  and  ciliary  muscle,  Thiaj 
question  has  now,  however,  been  definitely  set  at  rest  by  a  case  which 
curred  in  Von  Graefe's  clinique,  in  which,  together  with  a  total  absence 
the  iris  i  the  latter  w^as  remove*!  after  an  accident)  the  power  of  accommoda<( 
tion  remained  perfect.  Moreover,  on  the  application  of  a  strong  solution  <il 
atropine  it  became  completely  paralyzed. 

[The  prot^ess  of  accommodatioo  is  as  follows:     The  lens,  being  elaatio,^ 
tends  to  appn>ach  a  snherical  shape.     The  zonuhi,  or  suspensory  figamentJ 
which  is  attached  to  the  ciliary  process^  and  to  tlie  equator  of  the  lens, 
also  elastic,  and  when  the  ciliarv  muscle  is  at  rest,  it  is  kept  on  the  dtt^tc. 
and  the  lens  is  thus  flattened.    \Vhen  the  ciliary  muscle  Ciintmcts,  the  zonuli 
is  at  once  relaxed,  the  lens  h  relejised,  and  assumes  a  greater  convexity  b] 
reason  of  its  own  elasticity.     It  is  probable  that  both  the  radiating  and'  cii 
cular  fibres  of  the  ciliary  muscle  act  simultaneously  to  relax  the  zonula. 

Emmert  holds  that,  owing  to  the  intimate  connection  existing  between 
ciliary  processes*  and  the  zonule  of  Zinn,  the  latt^^r  is  always  on  the  st 
and  never  relaxed.     The  older  the  eye,  the  more  does  the  autent>r 
the  ciliary  procegoeo  seem  to  project  beyond  the  ciliary  body  towai  __ 
lens,     A>-  Imt  the  condition  of  rest  of  the  ciliary  muscle  b  when" 

look  int4^  nnd  the  condition  of  activity  is  when  we  hiok  at  li< 

objects*  it   -  <d  just  to  aasume  that  for  near  vision  the  radial  mod 
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meridional  fibres  assist  the  circular  fibres,  and  that  therefore  the  entire 
ciliary  body  approximates  the  edge  of  the  lens.  But  Emmert  holds  that 
the  lines  of  direction  or  diagonals  of  the  various  groups  of  fibres  of  the 
ciliary  muscle  never  coincide  with  the  line  of  direction  of  the  resultant  force. 
Actual  observation  shows  that  the  ring  muscle  tends  to  draw  the  ciliary 
bfjdy,  with  its  processes,  towards  the  lens ;  while  the  radial  muscle  tends  to 
draw  it  in  the  direction  of  its  tendon  towards  the  apex  of  the  cornea.  It  is 
therefore  scarcely  intelligible  that  they  tend  simultaneously  to  effect  the 
same  purpose;  and  the  simultaneous  activity  of  the  various  groups  of  mus- 
cular fibres  cannot,  therefore,  from  a  mechanical  standpoint,  be  defended. 
With  this  conception  of  the  existing  relations,  it  will  be  conceded  that  con- 
traction of  the  ring  muscle,  with  simultaneous  relaxation  of  the  radial  muscle, 
is  necessary  for  near  vision ;  and  contraction  of  the  radial  muscle,  with  simul- 
taneous relaxation  of  the  ring  muscle,  is  necessary  for  distant  vision.  It  is 
also  probable  that  the  oculomotorius  must  be  regarded  as  the  motor  nerve 
of  the  ring  muscle,  and  the  sympathetic  as  the  motor  nerve  of  the  radial 
muscle.  This  anatomical  explanation  applies  as  well  for  myopic  and  hyper- 
metropic eyes  as  for  emmetropic  eyes.  It  is  also  probable  that  the  merid- 
ional fibres  perform  a  similar  function  to  that  of  the  radiating  fibres. 
Jimmert's  first  conclusion  is  that  irritation  of  the  ciliary  nerves  causes  an 
artificial  accommodation,  and  that  the  choroid  is  drawn  forward  by  the  con- 
traction of  the  ciliary  muscle.    (See  " Archiv  fur  Augenheilkunde,"  x.  4.) — B.] 


2— NEGATIVE  ACCOMMODATION. 

Some  ophthalmologists  of  eminence,  more  especially  Von  Graefe  and 
Weber,  have  thought  that  when  the  emmetropic  eye  is  in  a  state  of  rest,  it 
18  not  quite  adjusted  for  its  furthest  point  of  distinct  vision,  but  can  become 
80  by  a  slight  alteration  in  its  accommodation,  which  may  be  called  the 
negative  accommodation,  in  contradistinction  to  the  positive,  which  enables 
it  to  adjust  itself  for  near  objects.  Von  Graefe  has  thought  that,  by  the  aid 
chiefly  of  the  external  muscles  of  the  eyeball  which  exert  a  slight  pressure 
upon  the  eye,  and  thus  somewhat  flatten  the  cornea,  the  refraction  of  the 
eye  is  slightly  diminished,  and  the  far  point  removed  still  further  from  the 
eye,  than  when  the  eye  is  in  a  state  of  absolute  rest.  Coccius  likewise  be- 
lieves that  the  action  of  the  external  muscles  of  the  eye,  as  well  as  the  in- 
creased intra-ocular  tension,  may  somewhat  flatten  the  lens,  and  thus  produce 
a  certain  amount  of  negative  accommodation.  Henke,^  however,  thinks  that 
both  the  positive  and  the  negative  accommodation  are  produced  by  the  action 
of  the  ciliary  muscle ;  the  former  being  due  to  the  action  of  its  circular  fibres, 
the  latter  to  that  of  its  radial  fibres. 

The  chief  argument  against  the  theory  that  the  eye  accommodates  itself 
actively  for  distant  objects  is  furnished  by  the  action  of  a  strong  solution  of 
atropine,  which  completely  paralyzes  the  power  of  accommodation,  but  does 
not  interfere  with  the  distant  vision  of  an  emmetropic  eye,  and  does  not 
change  the  position  of  its  far  point. 

[This  b  not,  strictly  speaking,  correct,  for,  according  to  more  recent  and 
accurate  investigations,  atropia  will  produce  a  diminution  of  refraction 
varying  from  one-eightieth  to  one-fiftietn. — B.] 

»  "  A.  f.  O.,"  vi.  2,  68. 
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od  method  for  testing  the  range  of  accom- 
ring  whether  the  eye  is  emmetropic,  myopic, 

ten  inches  focus  is  placed  before  the  eye.* 
S^o.  1  of  Snellen,  and  his  far  and  near  point 
point  (;/ )  thus  found,  stand  in  such  relation 

(/>),  that  the  rays  coming  from  r'  are  re- 
le  from  r,  those  from  jt>'  being  also  refracted 
ith  convex  six,  r  (in  the  emmetropic  eye) 
r  rays  from  an  object  at  six  inches  distance 
rendered  parallel  by  it,  and  would,  conse- 
\  if  they  came  from  an  infinite  distance  (the 
oint  ( ;/)  would  lie  at  about  two  and  two- 
ver,  with  the  age  of  the  patient. 

is,  therefore,  easily  found  by  the  formula 

distance  from  the  eye  (about  one-half  inch) 


point  (r')  lies  at  six  inches,  the  near  point 

"  6         6' 

ig  by  the  following  examples: 
with  convex  six,  r  =  5",  'p'  =  3".     The  eye 
not  adjusted  for  the  normal  far  point  (six 
e  rays  from  which  impinge  in  a  divergent 

_  1  =  i- 

lent  require  for  infinite  distance?  By  means 
/e  changed  this  eye  into  a  very  myopic  one, 
ve  should  have  to  place  a  concave  glass  of 
X,  in  order  to  enable  it  to  see  at  a  distance; 
er  parallel  rays  as  divergent  as  if  they  came 
der  to  find  the  proper  concave  glass  for  dis- 
►m  convex  six.  Hence  the  proper  glass  will 
1 

30' 
convex  six,  r  =  8,  p'  =  3".     The  eye  is, 
far  point  lies  beyond  the  normal  far  point 

=  1  for    -  =  ^   —  1  =    - 

^'  ""'  A        "3         8         ij\ 

f  the  absolute  range  of  accommodation  which 

eparately.     Bonders*  has,  however,  pointed 

other  kinds  of  ranges,  viz.,  the  binocular  and 

the  accommodation  from  the  furthest  point 


IcT  thiit  the  putient  may  really  command  his  far 
pproximjitcd  so  much  that  the  minimum  of  the 
3  any   intlucnct',  and    amblyopia  is  therefore  ex- 

is,  with  exphmatorv  diairrams  of  this  subject,  will 
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r,  to  the  nearest  point  p^  when  both  eyes  are  tried  together.    Th©  fonnuli »: 

a;  ^  p,  ~  r; 

Although  a  certain  connection  exists  between  the  Hccommoilation  and  tb 
convergence  of  the  visual  liue^,  yet  this  connection  is  not  absolute  and 
defioilej  for  we  6nd  that  the  position  of  the  visuttl  linea  may  be  change<l,  nl 
the  accommoiJaiion  renmin  the  same;  for  if  a  prism  of  incKleraie  strength  Im? 
placed  with  its  base  outwards  before  one  eye,  the  convergence  of  the  vi«uii] 
lines  will  he  greatly  increasetl  to  overcome  the  diplopia,  and  yet  the  object 
can  be  distinctly  seen  at  the  same  distance  with  both  eyes.  Agaiu,  llie 
accommodation  may  be  altered,  and  yet  the  state  of  convergence  remnin  tbe 
same,  for  if  we  place  weak  concave  or  convex  lenses  before  the  fryi%  ao 
object  can  atill  be  distinctly  seen  at  a  definite  distance.  This  pmves  that 
the  accufiirnodation  may  be  modified  without  any  chansre  of  the  convf-rgtittce 
of  the  viijual  lines.  These  experimeuti?  show  that  there  existj^  a  cvrtaiu 
indepen<ience  between  the  cunvergeuce  and  the  aecoinmndaliou,  and  tbe 
range  of  accommodation  over  which  we  have  control  at  a  given  eonvergeutt 
of  the  visual  lines  is  termed  the  reiailve  range,  and  is  found  bv  the  forroula 

-r-  ^  ^  —  ^'     It  consists,  moreover,  of  tw^o  parts,  the  positive  aod  the 

negative^  the  pasitive  being  the  part  which  is  disposabie  for  a  distance  closer 
than  the  point  of  convergence,  whereas  the  negative  is  the  portion  which  i» 
required  to  see  an  object  lying  beyond  the  point  of  convergence  of  the  visual 
liiJt^s.  Kow  the  relation  between  these  two  fiarts  of  I  he  relative  range  of 
accomniodation  i&  of  much  practical  importance^  for  it  is  found  that  In  onier 
that  the  eyes  may  be  employed  comfortably  for  some  length  of  time  at  near 
objecU*  (reading,  etc.),  it  ifi  al)s^»)lutely  necessary  that  the  positive  part  of  ih« 
accnmmodation  should  bear  a  certain  proportion  to  the  negative  (it  t-hoald 
at  the  very  least  be  equal  to  one-half). 

The  best  objects  for  testing  the  range  of  accf>mmodation  are  Sncllen*s 
types,  or  Von  Graefe's  wire  optometer.     But  as  the  latter  requires  sot 
exactitude  and  intelligence  on  the  part  of  the  patient,  I  find  it  more  practical 
especially  with  hospital  patients,  to  use  the  test-types.     If»  whilst  they 
reading  No.  1,  we  move  the  type  a  few  times  alternately  nearer  lo  aii( 
further  from  the  eve,  the  nearest  and  furthest  f>oint  oi  distinct  virion  can  be 
rea<iily  ascertained,     Vcm  Graefe's  optometer  consists  of  a  small  square  ste« 
frame,  across  which  a  number  of  delicate  parallel,  vertical  wires  are  slretchei 
Thii^  frame  may  be  attached  to  a  brass  rod  (graduated  in  inches  and  feel] 
U]Hn\  which  it  is  movable;  or  it  may  be  fastened  to  a  graduated  tajn?.     Ui 
end  of  the  roil,  or  the  bobbin  tif  the  ta[)e,  is  placed  against  the  fnreh< 
the  patient,  and  the  frame  moved  ti»  the  nearest  |K)int  at  which  the  indivl 
wires  still  look  cle^irly  and  sharply  defined;  the  distance  of  this  jRvint  fW>i 
the  eye  is  read  oH'irom  the  graduated  scale,  and  put  down  as  iht!  or^ar  \hau\ 
{ p).     The  frame  is  then  removed  to  the  greatest  distance  at  which  the  indl 
vidual  wires  still  appear  sharply  deBned,  and  this  is  noted  as  the  far  poiaf 
(r).    The  distance  between  p  and  r  gives  the  range  of  accoramodati^m,     ^ 
wires  only  appear  sharply  definetl  when  the  eye  accommodates  its«*lf  |>erfi^clh 
for  them  ;  directly  there  is  the  slightest  deviation  from  this  perfect  accommo 
dation  (the  frame  being  too  far  from  or  too  near  to  the  eye),  the  wire« 
indistinct,  thickened,  or  as  if  surrounded  by  a  halo;  or  colored  double  ima| 
of  them  may  even  appear  in  the  transparent  intervals.     With  the 
the  examination  is  still  easier,  the  nearest  point  at  which  No.  1  (i 
can  be  distinctly  and  comfortably  read  is  measured  and  not^  as  the 
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iiDt,  and  then  the  furtliest  point  (in  an  emmetropic  eye  No.  1  of  Snellen 
should  be  read  up  to  one  foot.  No.  xx  up  to  twenty  feet)  is  measured  and 
loted. 

4.~MT0riA. 
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been  alrendy  shown  that  m  myopia,  pnraliel  rays  (emaiuitiii;^  iVom 
,n  object  at  an  infinile  distance)  are  brought  to  a  focus  in  front  uf  the  retina, 

d  tbat  only  aiitficieotly  divergent  rays  are  united  upon  the  latter.     This  is 

ither  due  to  the  antero-posterior  axis  of  the  eyeball  heinir  to(f  lon^,  or  Uy  the 

ting  power  of  the  eye  being  too  hi^'h.     In  *»n'er  somewhat  to  improve 

sight  for  dii^tant  objects,  ghort-dichted  |)ers<»na  nip  their  eyelids  slig:hlly 

igether.     Tiioy  in  this  way  diminish  the  size  of  the  circles  of  diliusion  by 

arrowing  the  palpebral  aperture,  and  also  render  the  eye  slightly  les«  myopic 

by  the  pri-ssure  which  is  thus  exerted  upon  the  eyeball 

The  anterior  chamber  is  generally  somewhat  deeper,  nnd  the  pupil  some- 
what larger  in  the  myopic  than  in  the  emmetropic  eye.  If  the  myopia  is 
consideraldc  in  degree,  the  eyeball  appears  abnormally  large  and  prominent, 
ihe  lids  are  widely  apart,  and  the  lateral  movements  of  the  eye  somewhat 
curtailed.  The  increase  in  the  length  uf  the  eyeball,  and  the  sub-ovoid 
8ba|>e  of  itd  posterii>r  portion  can  bee^iaily  recognized  when  the  eye  is  turned 
far  inwards  towards  the  n«>8e,  the  little  hollow*  which  exists  in  the  emmetropic 
eye  between  the  outer  canlhus  and  the  globe  having  disappeared. 

Jiyopia  is  frec|uently  congenital,  and  often  hereditary,  and  its  existence 

\j  also  be  sometimeii  traced  back  through  several  generations,  increasing 
perhaps  somewhat  in  degree  in  each  successive  generation.  It  may  also 
occur  in  several  members  of  the  same  family. 

The  most  frequent  cjiuse  of  myopia  is  an  abnormal  increase  in  the  length 
of  the  eyeball  in  its  antero-posterior  axis.  This  extension  occurs  chiefly  at 
the  posterior  portion  of  the  ghd)e,  and  may  give  rise  to  a  more  or  less  con- 
siderable ovoid  bulging  (pi^terior  staphyloma i,  which  is  accompanied  by 
thinning  and  atrophy  of  the  choroid  and  sclerotic  ( t'trfcthe  article  on  "Sclerec* 
PoBterior,''  p.  3a4).  But  even  if  this  should  not  be  present,  the  ophthaU 
often  reveals  a  hypericnric  and  congested  condition  of  the  optic 
and  retina,  especially  if  the  eyes  have  been  much  overworked  by  arti- 
ficial light. 

It  is  also  supposed  by  some,  that  long-con  tin  ued  work  at  near  objects  may 
produce  myopia.  For  persons  thus  employed,  continually  accommodate  for 
a  very  near  point,  their  crystalline  lens  has,  therefore,  constantly  to  aj^ume 
a  mort^  convex  form,  and,  after  a  time,  it  may  not  be  able  quite  to  regain  it« 
original  form,  even  when  the  necessity  for  adju?iting  itself  for  near  objects  no 
hinger  exists.     The  eye  has  in  fact  become  somewhat  myopic. 

The  nriwluction  and  increase  of  myo|»iii  by  cnntinuoiis  use  of  th^  oyes  at 
near  objects,  appear  to  Bnd  their  exf)lanation  chiefly  in  the  fact  that  the  inner 
tunics  of  the  eyeball  become  congested.  The  near  approach  of  the  object 
necessitates  a  strong  convergence  of  the  visual  lines,  which  causes  an  accumu- 
lation of  bhjod  in,  and  congestion  of,  the  inner  tunics  of  the  eyeball,  these 
conditions  being  increased  still  more  by  tlie  stooping  position  generally  in- 
dujged  in  during  such  employment.  We  can  easily  understan<l  tlmt  this 
congestion  an<l  augmentation  in  the  pressure  of  the  ocular  fiuiils  must,  if 
long  continued,  necessarily  leatl  to  an  extensinn  of  the  tunica  at  the  posterior 
pole,  and  thus  give  rise  to  sclerectasia  posterior. 

[If  the  diatention  of  the  sclera  is  once  established,  it  is  easily  intelligible 
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how  this  may  he  increased  by  intra-ocular  hy|ienen)ia  aod  a  siau;  of  irrita- 
tion. 

Though  in  the  nmjority  of  ca&cs  the  primary  cause  of  the  myopia  Hei  InK 
coDgenit4il  weakneii.s  of  the  posterior  part  t»f  Uio  schfra,  yet  it  may  ctrtiiiiih 
be  acM|uire(l.  Myopia  h  often  <lcveh)[ieri  in  chihiren  after  mem«it*&  or  s<!iirlfl 
fever. — B.] 

The  seeds  of  ahort-aighteduess  are  frequently  sown  in  chihihood,  either 
through  a  premature  over-exertion  of  the  eyes  at  near  objerti*,  or  thrmigh 
some  affection  of  the  refriiftive  njedia  (the  cornea  or  lens).  The  cJ.irni'ii  mav, 
fur  instance,  he  chtudod,  and  then  the  patient  oflen  brings  the  object  ven 
chjse  to  the  eye,  in  order  to  obtniu  larger  and  more  distinct  retinal  imam, 
and  thnii  myopia  may  be  mon  induced.  The  same  thing  may  <.>cc«r  wneu 
the  ]t!na  is  somewhat  opaque;  thus  ii  is*  well  known  that  lamellar  catarid 
fi'eqiieutly  becomes  eoiupliculed  with  short  i^ight, 

Ihere  can  be  no  doubt  that  the  degree  of  myopia  is  oflen  greatly  increiii»ttl 
during  childhood  by  long-continued  study,  more  esj>eciaJly  by  iDsufficiettt 
illumimuion  and  a  faulty  construction  of  the  tables  or  desks  at  which  the 
pupils?  read  and  write.     An  insiifticient  illumination  necessitate!*  a  close  ip 
proximation  of  the  object,  which  gives  rise  to  straining  of  the  accominoiU- 
tion  and  congestion  of  the  eyes,     A  faulty  construction  of  the  tables,  or  «l 
the  distance  between  the  latter  and  the  seats,  is  also  iojurioua  by  forciag  tbe 
children  to  stoop.     An  interesting  and  valuable  monograph  ha»  bet^n  wnWtn 
by  Dr.  Cohn'  ufjon  this  suliject*     He  examined  the  eyt^  of  ten  thousand  ftD^ 
sixty  school  childnni,  mu\  cuuld  distinctly  trace  the  increase  in  the  profwr' 
tion  of  the  myopia  according  to  the  construction  ofthe  dciiks  an<i  the  lijjliling 
of  the  schoohroonjs.     But  the  valuable  and  interesting  resKurchei*  of  Dobro- 
wolsky'  have  shown  that  the  rapid  increase  of  myopia  is  oflen  due  to  sjmnni 
of  the  ciliary  muscle  which  gives  rise  to  marked  symptoms  of  asthcnopiA.] 
Amongst  the  most  prominent  symptoms  are:  difficulty  to  continue  work 
near  objects  for  any  length  of  time,  photophobia,  lachrymation,  pain  in  ani 
around  the  eye,  dushing  of  the  eyeball,  a  contracted  pupil,  hypcrseroia 
the  optic  disk  and  fulness  of   the  retinal  vessels,  and  e»|>ecially  roarb 
fluctuations  in  the  state  gf   refraction  at  different  times  of  cxamij 
This  spasm  of  the  ciliary  muscle  occurs  much  more  freouently  in  thi* 
and  medium  degrees  of  myopia  than  in  the  higher,  and  more  especiall, 
young  persons  much  engaged  in  reading,  sewing,  or  oth^r  tine  work.     W< 
mui?t  not,  however,  confound  this  condition  with  the  »  i  myopia  occ4l 

sionally  observed  in  hypermetropic  individuals  which  i  >  du*^  Uy  »\ 

of  the  ciliary  muscle.     The  treatment  must  consist  chietly  In  paralyxii 
ciliary  muscle  by  the  meth<»<lical  use  of  atropine^  either  applied  in  sub 
or  in  a  strong  solution  (gr.  iv  ad  f.5j)  two  or  three  tinier  daily,  to  be  eonl 
until    the   acconimt>datiou   h   quite    relaxed    and    the    muscle   comj 
paralyzed,  or  even  somewhat  longer.     Sometimes  the  ifpa»ra  yieid»  in  a  fr 
bours,  in  other  case**  not  for  several  days.     If  the  symptoms  of  hy| 
of  the  fundus  do  not  yield,  and  the  myopia  does  not  dtniinish 
atropine  has  been  employed  for  several  days,  the  artificial  leech  shoul 
employed.    The  relaxation  of  the  ciliary  mu^te  generally  producets  a  mark< 
diminution  in  the  degree  of  myopia. 

[Dr.  Just,  of  Zittau,  has  made  a  careful  examination  of  the  eyes  of  twcli 
hundred  and  twenty-nine  scholars  in  the  twj  high  schools  of  Zitian,  IB 


^  Pr.  Colm, '^'  'iijnirderAu|ci«n  voii  whnTousc'ndund**Hl        ^       IkitttSntni,! 

I^ipnic,  ISt^JT.  I  puptT  liv  Dr.  Eminaiin,  **  A.  t  O  ,*'  \ 

*  ^*  Kl-  MoiiritMM  ,     trt».8;  vide  nhr*  mopp  recent  jmptn  <*n  ihr  t  r  v  X) 

Hisoli,  Bas**!,  l>*71,  and  PnjtVKsor  St^hit^s-Gemuaeui,  Ifiiacl,  18T2, 
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"of  M-hich  the  hygienic  coiiditi<ins  of  light,  fpace,  and  arraugemeut  of  furni- 
ture leave  uothing  to  be  desirecL  11^  found  that  myopia  was  as  frequent  in 
the  new  schools  of  Zittau,  as  in  other  educational  institutions  of  the  same 
kind,  and.  hence,  he  concludes  that  it  does  not  chiefly  result  from  iu.surticie-nt 
Jllmuinatiou  of  the  school-rooms,  but  rather  froru  the  ;^reat  and  ever  increas- 
ing demands  on  the  iiidug;try  of  the  pupils  at  home,  forcing  prolonged  labor 
ou  their  evea  during  the  evtiuintj  hours,  frequently  by  insuMcient  artilicial 
light.     (See  '*  Arch,  of  OpbthaJV*  x.  1  j 

The  investigation  into  the  cnndition  of  the  eyes  of  the  publJC-«chooI 
children  of  Philadelphia,  by  Dr.  Kisley  and  hit*  associates,  has  been  very 
thorough.  Dr.  Risley  found  that  myopia,  c<mimeociug  in  the  prinmry  classes 
fc^ith  a  low  percentage,  steadily  increases  as  the  pupils  pa^y  to  the  highest 
grade  in  our  public-school  system  ;  the  percentage  of  increase  is  very  much 
lower  in  the  schools  of  Philadelphia  than  in  the  schools  of  Europe  ;  the 
myopic  eye  presents  a  higher  percentage  of  disease  than  eyes  with  emmetropic 
or  hypermetropic  refraction  ;  and  the  percentage  of  disease  is  much  higher 
when  astigmatism  is  also  present.  The  increase  in  myopia,  is  from  eyee 
with  already  exbtiug  anomalies  of  refraction.  While  there  is  an  evident 
and  close  relation  between  the  increase  of  myopia  and  school-life,  neverthe- 
le-ss  the  educational  methods  are  responsible  Id  only  a  limited  degree.  (See 
"  Phil.  Med.  Times,"  July  30,  1881.)— B.] 

It  was  formerly  supposetl  that  increa8e<l  convexity  of  the  cornea  was  the 
cause  of  myopia,  but  this  is  erroneous,  for  Donders  has  found  that  the  cornea 
is,  a*i  a  rule,  less  convex  in  myopic  persons  than  the  emmetropic.  Increase  of 
the  curvature  of  the  cornea  (as  in  conical  cornea)  may,  however  give  rise  to 
myopia^  We  sometimes  also  find  that  persons  suffering  from  incipient 
eatanict  become  somewhat  myopic,  and  see  better  at  a  distauce  with  concave 
gla.H>es.  The  real  explanalioii  of  this  fact  is  still  uncertain,  but  it  nmy 
perhaps  be  due  U>  a  slight  sweiling  (?)  of  the  lens,  and  a  consequent  increase 
in  its  power  of  refraction. 

The  diagnosis  of  myopia  is  generally  a  matter  of  no  difficulty.     The  far 

fxiiut  of  tlistinct  vision  is  more  or  leas  approximated  to  the  eye,  in  consequence 

of  which  distant  object^^  cannot  be  clearly  distinguished, an<i  a  suitable  concave 

len^  is  retjuired  to  render  them  distinctly  perceptible.     We  nnist  be  on  our 

Lffuard,  however,  not  at  once  to  pronounce  a  person  short-sighted  because  he 

Kolds  small  objects  (such  as  small  print)  very  close  to  the  eye,  or  because  he 

rcannot  see  well  at  a  distance,  for  we  shall  hereafter  point  out  that  this  may 

r^jso  occur  in  hypermetnjpia,  in  which  case  convex  and  not  concave  glasses 

are  recpiired  to  remedy  this  defect. 

Together  with  the  myopia,  there  is  frequently  present  more  or  less  amblyopia 
or  weakness  of  sight.  This  is  especially  the  case  if  there  is  a  considerable 
degree  of  scleroticochoroiditis  posterior,  and  appears  to  be  chiefly  due  to 
the  stretching  of  the  inner  tunics  of  the  eye,  more  especially  of  the  light- 
conducting  elements  of  the  retina.  The  impairment  of  sight  may  al**o  be 
due  to  opacities  in  the  vitreous  humor  or  the  lens.  Myopic  eyes  are  ofleu 
v»  t  V  irritable,  so  that  [jrolonged  use  in  reading  or  writing  causes  them  to 
U  '  »me  red,  hot,  and  very  painful.  This  may  be  partly  due  to  irritability 
and  c<*n^^cj*tion  of  tlie  inner  tunics,  or  it  may  l>e  caused  by  a  weakness  of 
the  foterrml  recti  muscles,  which  are  not  sufficiently  strong  to  maintain  the 
r  degree  of   convergence.     If    this   insufficiency  is  developed  to  a 

lUIc  degree,  it  gives  rise  to  marked   symptoms  of  asthenopia  and 
iuti;:ue  of  the  eyes  wide  the  article  on  '^  Muscular  Asthenopia'').     We  may 
^easily  distinguish  simple  myopia  from  that  complicated  with  amblyopia,  by 
le  fact  that  the  former  can  be  completely  corrected  by  suitable  concave 
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fljUBsea  correct  the  myopia,  the  gr^^ 
^cHUropift^  and  ince  versa. 
^IMl  degree,  there  ig  such  a  marked  elori_ 
ID  ti>e  orbit  are  impeded,  aud  this  is  t:J~ 
r  single  vision  for  near  objects.   Thl-^ 
Ibrall  strain  on  the  ucconimodation  iin<:l 
are  avoided.    The  putieni  uses  the  UesC 
liiverges  to  a  greater  or  less  degree.    jyif»^  ^ 
te  retinal  irauges  of  distant  ohjeets,  l>einw  v^^ 
nL   Very  often  a  degree  of  amblyopia  nm^^^ 
for  distance  may  exist,  and  yet  the  pat^'  ^ 


hr,  owing  to  the  object  being  held  nearer  ih^ 
•  larger  visual  angle.     In  many  cases  of  n»^  ' 
^  r  if  progressive,  the   patients  complain  of  * 

«Bio^  "raonches  vnjtmtps/'  the  latter  being  alm*:^^' 

outward  of  the  shadows  of  small  bodicb  if*  .    # 
b  the  rule  in  high  degrees  of  myopia  with  ^^ 

iM  a^opia,  there  occur  in  advanced  life  chaiig««  ii)  ^^ 

niattne  f»osterior  pole,  of  an  inilammatorv  nature, cO^ 

h  art  gon)etimea  red,  sometimes  white  with  black  mJ*^" 

«if  tlbt  posterior  pole,  the  choroidal  atrophy  becomes  TefX 

r  00  the  temporal  s*ide  of  the  disk-     Isolated  jpot^ 

oalesce,  with  black  masses  of  choroidal  epitheliurf* 

airophic  spots.     When  the  region  of  the  macula  i# 

vision  is  senously  distnrbe<i.     There  are  seen  col* 

■K  tmrying  in  siy.e,  and  mingled  with  bright  red  or  white 

bv  hemorrhages  into  the  retina  in   the  vicinity. 


g«fef^>-choroiditis  posterior  develoi>s  in  this  region,  inde- 
surrounding  the  optic  disk. 

Yinon  accompanying  these,  depend  partly  upon  the 

M  caused  by  the  choroidal  changes  and  partly  upon 

oiin  iMlf.     The  patientB  complain  of  a  trembling  of  the 

HgBhctK  curved,  and  of  small  central  scotomata.     Donden 

f^  mibTing  of  the  letters  by  the  presence  in  the  macula  of 

.  }£ik  the  shape  of  the  letters  is  changed  in  consequence  of 

.'  tie  rods  and  cones.     In  the  elongation  of  the  axis  of 

>  stretched  and  thinned  throughout  it^  entire  extent,  on 

,^  3i4ua  on  the  median  side,  and  moet  of  all  in  the  region  of 

4^     Jhtae  changes  exert  a  great  influence  upon  the  optic 

-    .-^1  it  is  pushed  towards  the   median  line.     The  distCD- 

.*^  tenses  a  traction  upon  the  external  sheath  of  the  nerve 

h  ii,  which  draws  ii  away  from  the  inner  shejith,  and 

M^eii  the  two.    The  changes  in  the  choroid  are  greatest 

1^  ulterior  cousequence  of  the  stretching  process,  the 

ve  backward,  which  accounts  for  the  deep  anterior 

A*  eyes.    (See  Schweigger's  **  Handbook  of  Ophthal./' 

of  }fyopiar — We  amy  also  recognize  the  exist- 

ii[i  iui  approximate  degree,  by  means  of  the  aph- 

,1  otlen  be  fooud  very  useful  in  practice,  particularly 

■v^nts  ure  not  very  trustworthy.     We  can  diagnose 

'  lie  following  appearances : 

vr,  »»\ii(iiiO€  n  niginv  myopic  eye  in  the  erect  image  (that  is,  merely 


I 
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with  the  mirror,  without  aoy  convex  lens  before  it),  we  are  at  once  struck 
by  the  fact,  that  we  can  see  the  details  of  the  fundus  at  some  distance  from 
the  eye.  If  we  regard  one  of  the  retinal  vessels  or  the  optic  disk,  and  move 
oor  head  slightly  to  one  side,  we  notice  that  the  image  moves  in  the  contrary 
direction;  ii  we  move  to  the  right,  it  moves  to  the  left,  and  vice  versd, so  that 
we  obtain  a  reverse  image  of  the  background  of  the  eye. 

Fig.  201  will  at  once  explain  the  reason  of  this.  Let  a  be  a  very  short- 
sighted eye  (in=\),  and  b  the  eye  of  the  observer;  a  being  in  a  state  of  rest 
18  adjusteid  for  its  far  point  (c),  which  lies  four  inches  in  front  of  the  eye.  The 
rays  from  the  fundus,  therefore,  pass  out  of  the  eye  in  a  strongly  convergent 
direction  upon  the  eye  of  the  observer.  If  the  latter  be  myopic  (accommo- 
dated for  divergent  rays  when  his  eye  is  in  a  state  of  rest),  they  may  be 
united  upon  his  retina  (6)  without  the  aid  of  any  correcting  lens  behind  the 
ophthalmoscope.  But  if  his  eye  is  emmetropic  he  will,  if  adjusted  for  his  far 
point,  require  a  suitable  convex  lens  behind  the  mirror,  in  order  to  render 
the  divergent  rays  parallel.  If  he,  however,  accommodates  himself  for  a 
sufBciently  near  point,  he  will  be  able  to  unite  the  divergent  rays  upon  his 
retina  without  any  correcting  lens.  The  reversed  image  of  the  eye  repre- 
sented in  Fig.  201  (the  myopia  of  which  =  i)  will  be  seen  at  a  distance  of 

Fig.  201. 


about  seven  to  eight  inches,  because  as  the  rays  from  it  cross  at  c,  the  upper 
ray  e,  becomes  the  lower  ray  after  they  have  crossed,  and  the  lower  ray  d, 
b^mes  the  upper. 

XL  In  order  to  examine  a  myopic  eye  in  the  erect  image,  it  will  be  neces- 
sary to  place  a  suitable  concave  lens  behind  the  mirror,  so  as  to  obtain  a  dis- 
tinct image  of  the  fundus;  the  greater  the  mvopia  the  stronger  must  this 
concave  ^ass  be,  and  the  nearer  must  the  observer  approach  to  the  eye. 
The  strength  of  this  correcting  concave  lens  will  also  enable  us  approxi- 
matelv  to  estimate  the  degree  of  the  myopia,*  which  will  be  always  somewhat 
less  than  the  strength  of  the  correcting  lens.  For  instance,  let  us  suppose 
that  the  eye  of  the  observer  is  emmetropic,  and  not  using  its  power  of  accom- 
modation, and  the  patient's  myopia  =  h  (i.  e.,  the  rays  emanating  from  a 
luminous  point  in  the  fundus  will  be  brought  to  a  focus  six  inches  in  front 
of  its  nodal  point).  Now  if  the  examining  eye  is  placed  two  inches  in  front  of 
the  optic  centre  of  the  patient's  eye,  the  rays  from  the  latter  would  impinge 
in  so  divergent  a  direction  upon  the  eye  of  the  observer,  that  they  would  be 
brought  to  a  focus  four  inches  behind  it,  and  a  concave  glass  of  four  inches  focus 
would  unite  them  upon  his  retina.     Hence,  if  we  add  the  distance  between 

^  For  a  very  full  and  valuable  explanation  of  the  determination  of  the  state  of  refrac- 
tion by  the  aid  of  the  ophthalmoscope,  I  must  refer  the  reader  to  Muuthner's  *  Lehr- 
buch  der  Ophthalmoscopic."  [Ana  to  an  article  bv  Dr.  PMward  G.  Lorinj;  in  the 
"Am,  Joum.  Med.  Sci.,"  April,  1870,  p.  328.— H.]  '[See  also  Snellen  and  Landolt's 
article  "  Ophthalmoscopic,''  in  Graefe  und  Saemisch's  "  Ildb.  der  Au^enheilk.,"  iii.  S. 
98-178,  and  the  most  adminiblv  clear  and  concise  monoijnijjh  of  Dr.  K.  (r.  Loring, 
"The  Determination  of  the  Refraction  of  the  Eve  with  the  Ophthalmo!<coj)e,"  New 
York,  1876.— B.] 
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the  optic  centres  of  the  observer's  and  patient's  eyes  itwo  inchesj  to  ihefi>ciil 
length  <jf  the  correctiug  leue  (four  inches),  we  obtain  the  degree  of  mytn»ia, 
viz.,  h. 

[*'  If  the  observer  is  a  myope  with  relaxed  accomraodation,  bis  myopm 
must  be  corrected  by  a  coiicAve  gla^  before  he  am  ^ee  the  fundus  «!  an 
emmetropic  eye  distinctly.  If  he  cannot  relax  his  accomm<xlati*m,  her  h  &% 
much  the  more  myopic  tor  near  visiun,  and  this  must  also  be  accounted  for 
in  determining  the  result.  If  the  eye  examined  is  myupic»  the  degree  of  his 
own  myopia  must  be  subtracted  from  the  glass  which  renders  the  fundus  of 
the  examined  eye  distiuct,  and  the  distance  nf  the  nochil  point  must  also  bo 
taken  into  consideration."  (Loring,  "The  Determination  of  the  Refraction 
of  the  Eye  with  tin*  0()litiialmot5coj)e/'  1876, — B.] 

The  field  oi'  \kum  will  tippiar  Bmaller,  and  the  image  nearer  the  eye  of 
the  observer  than  in  the  eiurruHropic  eye.  The  image  is  als(»  less  bright  in 
color  and  less  illuminated,  but  apparently  larger,  for  we  cannot,  as  in  lb* 
emmetropic  eye  ahe  size  of  the  pupil  being  equal),  overlook  tht?  whole 
expanse  of  the  optic  disk  at  a  glantie,  but  only  a  portion  of  it.  In  liw* 
imiiroct  mode  of  examination,  the  image  of  the  disk  will  be  less  than  that  uf 
the  emmetropic  eye,  on  account  of  its  being  formed  nearer  to  the  object  left*. 

[*'  For  an  cmruetropic  observer  whose  eye  is  at  re^t,  the  myopia  in  a  givtsn 
case  will  equal  the  weakest  concave  glass  through  which  the  ftmdu&  is  seen 
distinctly,  plus  the  distance  of  the  glass  from  the  uotlal  point  of  the  oliscrved 
eye/*     (Loring^  loc.  cit.,  p,  2'1) 

Weisa  descrilx^s  a  new  ophthalmoscopic  symptom  in  myopic  eyes,  in  thr 
form  of  a  curved  white  streak  or  line,  situated  at  a  varying  dis^tance  in  front 
of  the  plane  of  the  retina,  and  veiling  the  retinal  vessels  in  both  the  upright 
and  the  inverted  image.  This  streak  seems  to  surround  the  inner  margin  of 
the  papilla,  and  tlie  ends  are  somewhat  removed  from  the  border  of  the 
papilla.  The  greater  the  degree  of  the  myopia,  the  further  ap()ears  the  streak 
from  the  margin  of  the  papilla,  and  the  further  in  front  of  the  retinal  plane 
does  it  seem  to  lie.  Weiss  thinks  that  it  k  connected  with  the  changes  which 
the  vitreou.H  and  iti?  central  canal  undergo  in  myopic  eyes,  under  the  form  of 
detatihment  of  the  vitreous.  It  h  pikssible  that  thin  change  eonsista  in  the 
membrane  which  lines  the  central  canal  being  torn  away  fn>m  its  nttaeh- 
ment  to  the  hyaloid  membrane,  and  becojning  folded.  The  ap|>earauce  of 
the  streak  on  the  inner  side  of  the  papilla  only,  is  explaine<l  by  the  wall  of 
the  central  canal  at  the  funnel-shaped  dilatation  having  a  different  inrlina^ 
tiou  (jn  this  .side,  from  the  one  it  has  on  the  outer  side.  (See  **  Me<l,-Chir 
Centralblatt,"  Nov.  12  and  1'),  1880.  )—B.] 

Myopia  may  run  a  very  variable  course.  In  some  cases  its  progrcn  Is 
markeci  and  rapid,  in  others  $low  and  insidious;  in  the  moat  favorable  osjks 
it  renuiius  stationary  at  the  adult  age.  It  is  generally,  htiwever,  somewfatt 
progrcsiiiive,  especially  between  the  ages  of  fifteen  and  Iweniy-five,  and  often 
remarkably  so  in  hereditary  myopia,  or  if  the  patients  employ  their  ey€«  % 
great  deal  in  reading,  sewing,  etc.  A  moderate  degree  of  stationary  or  but 
slowly  progressive  myopia  causes  but  little  aunoyanee  to  the  patient;  but  it 
b  very  ditU'rent  if  its  degree  is  very  considerable  and  its  progress  marked 
and  rapid,  for  in  tlie  latter  case  it  is  almost  always  accomi>snied  by  symptom* 
of  irritation  and  inflammation  of  the  inner  tunics  of  the  eyeball,  giving  rise 
to  re<lnes8,  heat,  and  ciliary  neuralgia  during  prolonged  work  at  near  ohjectf. 

It  is  uf  consequenc*e,  both  in  the  proguosw  and  treatment  of  myopb* 
carefully  to  watch  its  progress,  and  accurately  to  asctTtain  and  ntilc  the 
degree  cd*my<*pia  at  the  commencement,  so  that  we  may  hereafter  Ut?!  abltr  to 
determine  whether  the  disease  has  remained  stationary  or  prxigrcatod,  and. 
in  the  latter  case,  to  know  the  extent  and  rate  of  such  progress. 
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Tlie  popular  idea  that  myopia  diDimishea  with  old  age  is  not  (|uite  correct, 
pfebougli  it  is  true  thut  distant  virion  is  somewhat  improved  by  the  diininuttou 
BPlh^  gize  of  the  pupiL  Moreover,  the  senile  chaoges  (sclerosis)  in  the  len& 
may  slrj^htly  ditoinish  the  myopia* 

[In  speaking  of  progrc^ive  myopia,  Javal  cf^nsidei-s  that  the  variations  of 
accimim^Mlation  for  near  work,  occurring  in  myopes,  are  not  the  catii^  t>f 
myopia,  but  rather  a  cauiie  nf  its  increase,  and  that  it  is  nece4?sary  to  dis- 
tinj;utj*h  between  the  prodyction  of  myopia  and  its  increase.  There  are 
certain  eyei<  which  elongate  when  tlieir  accummudatiou  is  called  into  play» 
and  the^  eyes,  predisposed  to  myopia,  must  be  spared  every  cflbrt  of  this 
kind.  80  far  from  prescribing  concave  glasdes  for  reading  for  persons  with 
Biich  eyes,  we  should  give  them  convex  glasses.  If  the  niyupia  has  reached 
one  or  two  diuptrics,  we  must  use  glasses  more  or  less  strong,  without  ever 
going  above  three  dioptrics,  Instead  of  correcting  tlie  eye  for  inlinity, 
eorreet  it  for  a  distance  of  twenty-five  to  thirty-three  centimetres,  by  convex 
glaaees  when  the  myopia  is  not  above  three  dioptrics,  by  concave  glasses  when 
it  18  above  four  or  five  dioptrics.  l8ee  **  Aunales  d'oculiatique,  Juli-AoClt, 
1880.)— B.] 

With  regard  to  the  prognoi^l^  of  short  sij^^ht,  it  may  be  at4ited  that  there  is 
nnthing  to  be  feared  from  a  slight  stationary  myopia;  but  it  is  very  ditfcrt-ut 
when  the  latter  is  high  in  degree,  progressive,  and  associated  with  c<msider- 
«ble  sclerotico-eboroiditis  posterior,  for  then  it  is  always  a  source  of  danger 
to  the  eye.  There  is  a  popular  fallacy  that  .short-siglited  eyes  are  particularly 
Strong,  and  even  some  medical  men  }>articipate  in  it.  But  tliis  is  ijuitc 
erroneoud,  indeed  a  myopic  eye  must  be  looked  upon  as  unsound,  more 
especially  if  the  disetis*^  is  extensive  and  progressive.  In  sucli  aises  care 
must,  therefore,  be  taken  that  the  patient  avoids  all  employment  or  amuse- 
ment that  may  hasten  the  progress  of  the  myopia,  or  give  rii^e  to  irritation 
antl  straining  of  the  eye. 

It  is  of  much  conscipiencc  in  myopia  that  the  sfwctacles  should  be  selected 
with  accuracy  and  care,  tor  if  they  are  unsuitable,  more  especially  if  they 
are  too  strong,  they  may  prov^e  very  injurious  to  the  eye. 

The  proper  strength  is  rapidly  and  ea.sily  found  in  the  following  manner: 

The  degree  of  the  myopia  must  in  tlie  tirst  place  be  ascertained  with  ex- 
actitude by  trying  the  furthest  distance  at  which  the  patient  can  read 
No.  1.  If  he  can  do  so  up  to  ten  inches  from  the  eye,  his  far  point  it)  lies  at 
ten  inches,  and  his  myopia  ^^  ^ ;  for  a  concave  lens  of  ten  inches  focus  would 
enable  him  to  see  at  an  infinite  distance,  as  it  would  give  to  parallel  ray.s  a 
divergence  as  if  they  came  from  a  point  ten  inches  in  front  of  the  lens  (the 
patient's  far  point).  The  [nisition  of  r,  therefore,  always  affords  us  a  clue  to 
the  number  of  the  concave  lens  required;  but  although  Tso.  10  would  be 
theoretically  the  proper  glass,  we  fin<i  practically  that  it  would  be  somewhat 
too  strongs  The  reason  of  this  is,  that  the  convergence  of  the  visual  lines  at 
ten  inches  prevents  the  eye  from  exactly  acconjmodating  itself  for  its  far 
point,  the  latter  being  only  attainable  when  we  loook  at  distant  objects  with 
parallel  visual  lines.  Hence  concave  eleven  or  twelve  would  be  the  glasa 
really  suitable.  Whether  a  given  lens  is  accurately  suited  to  the  patient's 
sight,  can  be  easily  rletermined  in  the  following  manner:  Let  us  return  to 
the  case  above  referred  to  of  myopia  =  ^,  V{\\.h  concave  ten  the  patient 
is  able  to  read  Xo.  xx  of  Snellen  at  twenty  feet,  hence  his  V  =  1.  In  order 
to  deternn'ne  whether  No.  10  is  exactly  the  right  gla«s,  we  alternately  place 
before  it  weak  conceive  and  convex  glasses  and  trv  their  eff'ect.  If  weak 
concave  glares  improve  the  sights  the  original  lens  ("No.  10)  is  too  weak ;  if, 
on  the  other  hand,  weak  convex  glasses  improve  it,  it  is  too  strong.  If  neither 
concave  nor  convex  glasses*  render  any  improvement,  the  original  lens  suits 
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exactly-  The  proper  glass  caD  be  easily  found  by  a  very  simple  calculau*m; 
for  if  the  myopia  =  ^p,  and  convex  fiAy  improves  the  eight  ^till  more,  con* 
vex  forty  making  it  worse,  the  original  glass  is  somewhat  too  strong,  and  we 

must  deduct  A  from  it.     The  propcir  I'lass  will  be  _.  for.  — —  ==  — ■' 

^^  1^6  J2J»       '10        50       12i 

We  try  concave  thirteen  and  find  that  neither  concave  nor  convex  glaas^ 

render  any  improvenit^it.  I 

If  the  sight  with  tht*  original  lens  (^)  was  most  improved  by  the  a^lditicin 

of  concave  fitly,  it  was  too  weak,  and  a  concave  lena  of  about  nine  inches  focus 

will  be  required,  for  ~  +  —  =  --• 

9  As  a  general  rule,  the  weakest  glass  which  neutralizes  the  myopiA  naay  be 
Bven. 

If  a  myope  desires  to  have  spectacles  to  enable  him  to  see  at  a  distance  of 
about  two  feet  (for  reading  music,  etc.),  the  proper  glasses  can  be  easily 
found  by  the  folhiwiog  cfilculatirm :  If  his  myopia  =  ^  and  he  wishes  to 
see  distinctly  at  twenty-four  itichos,  th«?  formula  will  be— 1*5:  -f  t^=  —  ^, 
and  concave  tvv*^uLy-fnur  will  he  th*?  pmper  glass. 

The  degree  of  the  patient's  niuge  of  nrcommo<lation  materially  influenoea 
the  chcjice  r»f  .spectacles,  and  tlie  question  as  to  whether  or  not  he  may  be 
allowed  their  use  for  reading,  writiug.  etc. 

Tlie  range  of  accommodation  may  be  tested  in  the  manner  already  de- 
scribed, by  finding  the  nearest  and  furthest  point  at  which  No.  1  can  b6 
read  with  ease,  and  then  deducting  the  latter  from  the  former  acoording  ta' 

the  formula  -7-  =  ^  ^^  ^* 
A         Jr         K 

The  following  plan,  recommended  by  Bonders,  is,  however,  still  better, 

it  allows  the  patient  really  to  accommodate  for  his  far  point.     The  myopia 

having  been  neutralized  by  the  proper  concave  glasses,  so  that  the  patient 

can  read  No.  xx  at  twenty  feet,  the  position  of  his  near  point  (with  these 

glafiees)  is  now  found ;  if  it  lies  at  five  inches,  his  range  of  accommodation 

=  -.forasr^ac,andp5,-^  =  ^-^  =  -. 

■  In  determining  the  degree  of  myopia,  eacb  eye  should  always  be  tested 
Biparately,  for  the  degree  generally  vant?s  somewhat  (of\:en  considerably)  in 
Ihe  two  eyes.  The  question  aa  to  what  glasses  should  be  given  when  there 
is  any  marked  difference  in  the  two  eyes,  either  in  the  degree  of  myopia,  or 
in  the  refraction  itself  (the  one  eye  being  perhaps  myopic,  the  other  nyper- 
metropie),  will  be  considered  hereafter. 

There  is  no  harm  in  permitting  myopic  persons  to  wear  such  glaasee  for 
distance  as  just  nfutralize  their  myopia,  especially  if  the  degree  of  short 
■jght  is  hut  moderate.  If  the  patient  is  young,  the  myopia  slight,  and  hi§ 
Wftnge  of  Hccoramodalion  good,  he  may  even  be  permitted  to  wear  these 
glasses  in  reading  imd  writing,  as  in  such  cases  the  myopia  shows  but  little 
tendency  to  increajse.  But  if  the  myopia  is  considerable,  the  range  of 
accommotiatiou  diminished,  and  the  acuteuess  of  vision  impaired,  the  myopia 
should  not  he  quite  neutralized.  The  patient  may,  however,  use  a  binocular 
concave  eye-glass  before  bis  spectacles  when  he  desires  to  see  di-^i^tant  object* 
very  distinctly,* 

*  Tn  very  high  decrrces  of  myop'm,  I  hiive  founti  8toinlici'.'*5  glnj^  cone  veiy  ULS<»ful  for 
dUtnnt  object*,  iw  it  nets  like  a  UulilLfiu  tok*s<'op?,  It  consifit^  of  a  stiijill  eojjr*  of  »ol)4 
^lasa,  thf*  bjise  of  which  h  c^»nvex,  luid  the  nppiisite  ^tjrface  ooticHve,  It  is  nhout  one 
inch  in  length,  and  can  bp  readily  carried  in  the  waistcoat  pnckct. 
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For  the  purpose  of  reading  music,  I  think  it  best  to  give  patients  spec- 
tacles suited  for  a  distance  of  two  or  three  feet,  for  if  the  myupia  is  consid- 
erable, and  they  use  glasses  which  com()letely  ceutralize  it  tor  diistaDce,  the 
size  of  the  music  is  inconveniently  diminished,  and  thus  becomes  somewhat 
indistinct  and  difficult  to  decipher. 

We  now  come  to  the  question  whether  myopic  persons  should  wear  glasses 
in  reading,  sewing,  writing,  etc.,  and  the  answer  to  this  must  depend  upon 
several  circunistauces. 

Where  the  myopia  is  but  sligfit  in  degree  (less  than  /j),  tliey  may  be  dis- 
pensed with — or,  if  the  eniploymeut  is  not  continued  for  any  lengtli  of  time, 
^thc  dii^tance  gla&ses  may  even  be  worn,  but  the  type  must  bi'  held  at  a  greater 
distance,  otherwise  the  eye  hectuiies  fatigued^  and  the  accommodation  strained. 
Indeef),  I  find  that  it  is  less  trying  and  more  comfortable  for  such  patients  to 
Jttad  without  their  glasses. 
3Jlf  the  myopia  is  considerable  in  degree,  so  that  the  print  has  to  be  held 
Tery  close  to  the  eye,  glasses  should  be  prescribed  which  will  remove  the  far 
point  to  about  fourteen  to  sixteen  inches,  for  this  will  prevent  the  necessity  of 
8t<tojiing,  which  cau>esi  an  increased  flow  of  blood  to  the  eye,  and  an  increase 
in  the  tiaision  of  the  intra-ocular  fluids.     This  congestion  of  the  eye  greatly 

I  tends  to  promote  the  ilevelupment  of  selerotleo-choroiditis  posterior,  intra- 
ocular hemorrhage,  and  detachnii^nt  of  the  retina,  which  are  so  apt  to  <iccur 
in  very  short'siglited  persons*  For  these  reasons  we  should  direct  myopes 
to  read  with  their  heads  well  thrown  Imck,  and  to  write  at  a  sloping  desk. 
Strict  injunction  must  also  be  given  against  the  habit  of  reading  in  the 
recumbent  position,  either  in  bed  or  on  a  couch,  tis  this  produces  great  con- 
gestion of  the  eyes. 
But  the  strong  convergence  of  the  visual  lines  which  takes  place  when  the 
object  has  to  be  hehl  ch>ae  to  tlie  eye,  is  also  a  source  of  great  danger,  for  it 
is  always  accompanied  by  an  increased  tension  of  the  eyehal!  and  of  the 
accommodation.  The  latter  is  an  associated  action,  not  arising  from  the 
mechanism  of  the  convergence,  but  existing  within  the  eye  itself,  and  may, 
consequently,  easily  give  rise  to  an  increase  of  the  myojiia.  But  besides 
thi.%,  the  pressure  of  the  muscles  upon  the  eyeball  Is  greater  when  the  visual 
lines  are  convergent  than  when  they  are  parallel,  and  this  increase  of  pressure 
must  tend  to  give  rise  to  the  development  of  p^isterior  staphylotua,  and  to 
hasten  its  progress.    The  increase  in  the  tension  of  the  eyeball  is  particularly 

I  marked  when  the  internal  recti  muscles  are  weak,  and  thus  render  the  con- 
vergence of  the  visual  lines  more  difficult. 
Now  if  we  allord  such  very  short-sighted  persnus  the  use  of  glasses  which 
enable  them  to  read  an<l  write  at  a  distance  of  fourteen  i^r  sixteen  inches 
from  the  eye,  we  do  uway  with  the  necessity  of  a  considerable  convergence 
of  the  visual  lines,  the  stooping  position,  and  the  evils  to  which  tliese  give 
rise. 

But  the  patient  must  be  warned  uot  to  bring  the  tyj>e  close  to  him  when 
the  eye  becomes  a  little  tired,  lor  this  would  strain  and  fatigue  the  aecom- 
modation  ;  but  the  book  should  then  be  laid  aside  for  a  few  minutes,  and  the 
Qye&  rested. 

8pectacles  may  also  be  used  for  near  idijecta  in  tlu)8e  cases  in  which  the 
myopia  is  accompanied  by^  muscular  asthenopia  (depending  upon  an  in.suf- 
ficiency  or  weakness  of  the  internal  recti  muscles),  which  manifests  itself  as 
soon  as  the  patient  has  worked  at  near  objects  for  a  short  time. 

Whilst  the  use  of  s|»ectacles  for  near  objects  nuiy  be  piermitted  with  ad- 
vantage in  the  above  forms  of  myopia,  it  must  be  forbidden  if  the  range  of 
accommodation  is  very  limited,  and  if  the  patient  suffer  from  such  a  degree 
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of  aniblyopia  (generally  depending  upon  sckrotico-choroiditis  posterior), 

that  they  are  uuable  to  read  No.  2  or  3  of  Snellen*^  ty|>esi.  The  glasses  will 
diminish  the  size  of  the  letters,  and,  in  order  to  see  them  under  a  larger  visual 
angle,  the  patieut  will  bring  the  object  very  close  to  the  eye,  which  will  cauBe 
the  accoinuiodutiun  to  be  greatly  strained,  the  intra-oeular  tension  to  be  in- 
crea^sed,  and  serious  mischief  will  but  too  surely  ensue.  Spectacles  should 
not,  therefore,  be  permitted  for  near  objects  wlien  marked  amblyopia  exists. 

If  the  myopia  is  very  consideral>lu,  we  generally  find  that  only  one  eve  is 
employed  for  near  objects;  the  cunvergence  of  the  visual  liuefi  f>eing  there- 
fore  annulled.  Bonders  says,  with  reTerence  to  this  point,  **Tbi*  appcJirs  to 
me  to  be  often  a  desirable  condition  :  in  strong  myopia  binocular  vision  b;«sc8it& 
value,  and  the  tension  which  would  be  reijuired  for  it  cannot  be  oihenrii* 
than  injurious.  I^ow,  in  such  cases,  for  reading  no  .spectacles  are  given;  in 
the  tiiTSt  place,  because  the  acuteness  of  vision  has  usually  somewhat  de- 
creased, aud  the  diminution  of  concave  glasses  is  now  troublesome;  in  tJve 
second  place,  because,  with  the  retrocession  of  r,  injurious  efforts  at  conver- 
gence and  at  binocular  visiim  might  be  excited.  In  any  c^ae,  the  speclaclffl 
should  be  so  weak  as  to  avoid  these  results.*' 

[In  the  ca.se  of  myopes  who  have  i^trained  their  eyes  for  a  long  time,  reel 
and  the  use  of  atropia  relieve  the  spasm  of  accommcjdation  l>y  causing  the 
recession  of  the  far- point  But  our  best  efforts  should  be  directed  Inwards 
avoiding  the  development  of  myopia.  All  near  work  should  be  fVirbidden 
during  twilight  or  by  any  dim  light.  An  erect  position  of  the  head  must  be 
insured  while  reading,  and  in  writing  by  the  use  of  a  desk  with  a  high  and 
steeply  inclined  surface.  If  a  high  degree  of  myopia  apix'ar  in  early  yr»uth, 
it  should  influence  the  choice  of  an  occupation.  All  sdiooUrooms  should  be 
pro|)erly  lighted  and  furnished,  and  close  work  should,  if  nece^sary^  be  fre-_ 
quently  interrupted.^B.] 


6.-^PRESBY0PIA. 


The  first  symptom  of  presbyopia  is  that  small  objects  (small  type, 
needlework,  etc.)  cannot  be  seen  with  such  ease,  or  at  so  short  a  distance  as 
before.  In  order  to  see  minute  objects  more  distinctly,  the  patient  is  obliged 
to  remove  them  iorther  from  the  eye,  or  even  to  seek  a  bright  light,  su  as  to 
diminish  the  circles  of  diHusion  ujnm  the  retina  by  narrowing  the  size  of  the 
pufjiK  But  as  the  retinal  images  of  these  fine  objects  are  very  small,  on 
account  of  the  distance  at  which  they  are  held,  he  will  soon  experienct^  a 
commensurate  difficulty  in  clearly  distinguishing  them ;  the  print,  for  in- 
stance, will  get  indistinct  and  confused,  and  the  eyes  becH>me  fatigued  and 
painful. 

In  simple  presbyopia,  the  far  point  is  at  a  normal  distance  from  the  eye, 
parallel  rays  are  united  upon  the  retina,  and  neither  concave  nor  convex 
glasses  (even  after  the  iui^tillatitm  of  atn^pine)  at  all  improve  distant  vision. 
The  eye  is  neither  myopic  nor  hypermetropic.  Tliere  is,  in  fact,  no  anomaly 
of  refraction,  but  only  a  narrowing  of  the  range  of  accommodation;  the 
near  point  is  removed  too  far  from  the  eye,  and  hence  the  difficulty  of  ac- 
curately distingui.shing  smalt  objects. 

Arrdilyopia  sometimes  coexists  with  presbyopia,  and  may  even  be  luistakem 
for  it,  as  the  amblyopic  patient  likewise  cannot  see  very  small  objects  dis- 
tinctly, and  convex  glasses  also  improve  \m  sight.  But  in  simple  presbyopia 
I  uncomplicated  with  amblyopia)  we  should  ^ye  able  to  restore  the  normal 
acuity  of  vision  and  range  of  accommodation  by  the  proper  conveit  giaaa. 


I 
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ith  its  aid  tlie  patieot  should  be  able  to  read  No.  1  at  eight  inches;  hence 
he  cud  only  tlecipher  No,  2  or  No.  4,  or  its  obliged  to  hold  the  print  cU>8tir, 
\a  also  amblyopic. 

DorMiers  \ms  imnd  that  in  the  emmetropic  eje  the  near  point  gradually 
es,  even  frura  an  early  age,  further  and  further  from  the  eve.     This  re- 
ion  commences  about  the  age  of  ten,  and  progresses  regularly  with  in- 
cising years.     At  forty  it  lies  at  about  eight  inches,  at  fifty  at  eleven  to 
elve  inches,  and  so  on.     In  the  emmetropic  eye,  no  inconvenience  is  gene- 
ly  experienced  from  the  rece.Hi?ion  till  about  the  age  of  forty  or  forty-five* 
bia  change  in  the  position  oi'  the  near  pi^int  is  met  with  in  ail  eyes,  the  em- 
etropic,  hyj>ermetropic,  and  myopic. 

But  the  far  point  also  begins  in  the  normal  eye  to  recede  somewhat  about 
e  age  of  fifty,  so  that  the  eye  then  becomes  slightly  hypermetropic  (difrtaut 
ion  being  improved  by  convex  glasses).  At  aeveniy  or  eighty  years  of  ago, 
e  byperraetropiii  may  =  ^»  i\  e,,  the  patient  ean  see  dietinetly  at  a  distance 
a  convex  glasii  of  twenty-four  ineht^  focus.  Thia  hypermetropia,  which 
first  only  acquired,  may  alWrwards  become  absolute;  so  that  the  patient 
I  not  only  unable  to  accommodate  for  divergent,  but  even  for  parallel  rays. 
The  recessir>u  of  the  near  point  from  the  eye,  and  the  consequent  narrowing 
f  the  range  of  accommodation,  are  far  more  due  to  a  change  in  thofcte  i>arts 
rithiu  the  eye  whieh  are  passively  changed  during  the  act  of  accommoda- 
ion,  than  U\  un  alt^aration  in  those  which,  through  their  activity,  bring  about 
Ke  latter.  For  the  ciliary  muscle,  the  active  agent  of  accommodation,  is 
enerally  uormul,  although  it  may,  later  in  life,  undergo  senile  changes; 
rherea^i  the  pa^^ively  changed  organ  of  accommodation » the  crystalline  lens, 
radunlly  becomes  more  and  more  firm  with  advancing  years,  and  in  conse- 
tience  of  this  increased  firmness,  the  same  amount  of  muscular  action  cannot 
duce  the  same  change  in  the  form  of  the  lens  as  heretofore. 
[This  hardening  begins  at  a  very  early  age,  afiecting  first  the  nucleus  of 
he  lena  and  spreading  to  the  periphery.  Later  in  lite  this  hardening  may 
recognized  by  the  stronger  reflectiuo  of  light  from  the  lens  when  focuased 
pju  by  oblique  illumination.  True  presbyopia  is  therefore  a  senile  change 
Uid  is  accompanied  by  other  senile  changes,  such  as  loss  of  transparency  in 
*ie  media  of  the  eye,  shallowness  of  the  anterior  chamber,  atrophy  of  the 
uscle  of  accommodation,  etc.  Premature  presbyopia  may  occur  with  ma- 
mas, after  prostrating  disease,  with  incipient  cataract,  and  also  with  the 
velopraeut  of  glaucoma.  (See  " Schweigger,"  I,  c,  pp.  2'5— 26.)^ — B.] 
At  first,  of  course,  no  inconvenience  is  ex[)erienced  from  thi.s  gradual  re- 
inn  of  the  near  point;  we  do  not,  in  fact,  notice  it  until  the  distance  is 
considerable  that  we  cannot  easily  distinguish  small  objects,  Wlien  are  we, 
hen,  to  consider  an  eye  presbyopic?  Dontlers  think.^  this  should  be  done  as 
e  near  point  has  receded  further  than  eight  inches  i'rom  the  eye ;  for 
this  is  the  case,  patients  generally  begin  to  complain  that  conttnued 
oric  at  small  objects  has  berome  irksome  and  fatiguing.  We,  however, 
metimes^  me^t  with  persons  with  very  strong  sight,  who  can  read  and  write 
r  houra  without  experiencing  any  inconvenience,  even  although  their  near 
int  may  be  eleven  to  twelve  inches  from  the  eye.  But  these  caaea are  excep- 
nal.  Let  us,  therefore,  with  Don<lers,  consider  presbyopia  to  begin  when 
e  near  point  is  removed  further  than  eight  inches  from  tl\e  eye. 
The  degree  of  presbyopia  'Pr)  may  be  easily  found  if  we  (leeide  upon  a 
efinite  distance  (f.  ^.,  eight  inches)  as  the  commencement  of  presbyopia,  for 
e  have  then  simply  to  deduct  the  presbyopic  near  point  (p')  from  this. 
lus,  if  p'  lies  at  sixteen  inches,  the  pi*esbyopia  ==  ^,  for  I  —  tV  =^  A- 
ence  convex  sixteen  will  neutralize  the  presbyopia  and  bring  the 
ut  again  to  eight  inches. 
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It  wiJl  perhaps  have  already  struck  the  reader,  that  if  presbyopb  b 
aj?gumed  tu  comiucDce  wheu  I  he  uear  poiut  has  receded  further  thjm  in^la 
iDi  hes  irom  the  eye,  Qot  uuJy  the  emmKtrupic,  but  also  the  myupic  and  hyptr* 
njetr«*pic.  eye  may  sutler  i'nmi  presbyopia;  for  if  a  f>erson  hai  a  luyt'pitt  —  ^* 
kI  his  near  [>oiut  lies  at  twelve  inches,  he  is  also  presbyopic.  This  cauQoi» 
course,  occur  when  the  myopia  is  higher  in  degree  than  i.  In  liyptr* 
ietroj>ia  the  same  thiug  lutiy  take  place,  for  U\  with  the  convex  glaaii  which 
neutraiizcs  the  hypernietrojiia,  the  uear  point  lies  at  twelve  inches,  there  ifc 
also  pre^bvopia. 

Ill 
The  range  of  accommodation  is  fouud  by  the  ftu*mula  — 
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There  cud  be  noquestiou  as  to  the  advisability  and  oecessity  oi  p<irniuut 


old'Bigiited  persons  the  use  of  spectacles.  They  should  be  furuiehetJ  with 
them  as  soon  u^  they  are  iu  the  sligbtegt  degree  anuoyed  or  incouveuieiicctl 
by  the  presbyopia.  Some  medical  lueu  think  that  presbyopic  patients  ebtmld 
do  without  spectacles  as  lung  as  pnssil>le,  fur  fear  that  the  eye  should,  even 
at  an  early  period,  get  so  use(i  to  ihem  as  to  find  them  indispensable. 

This  is,  however,  an  error,  fur  if  such  [jei-sons  are  permitted  to  work  without 
glasses,  we  observe  that  the  presbyopia  soon  rapi«lly  increases. 

The  proptT  strength  of  the  glas.^es  nuiy  be  readily  calculated.  If  p  (the  near 
point)  lies  sixteen  inches  from  the  eye,  Pr  =  i  — tV  =^  iV*  ^  convex  glass 
of  sixteen  inches  focus  will  bring  the  neiir  point  back  again  to  eight  iuchea 
from  the  eye.  We  must  geuerally,  how^ever,  give  somewhat  weaker  glares, 
bccaose,  on  account  of  the  greater  convergence  of  the  visual  line*,  the  new 
poiot  will  through  these  glasses  (convex  sixteen)  be  in  reality  brought  nearer 
than  eight  inches.  Late  in  life,  when  iliere  is  some  diminution  in  the  acute- 
ness  of  vision,  the  near  point  may  sometimes  be  brought  even  to  six  or  seveo 
inches,  anil  it  should  be  approximated  the  closer,  the  greater  the  range  of 
acconmHKlation. 

If  no  hypermetropia  exists,  the  weakest  glasses  with  which  No.  1  of 
Snellen  can  be  distinctly  and  easily  read  at  about  twelve  inches  distance, 
may  geuerally  be  given.  But  I  have  often  fouud  that  if  the  person  is  much 
employed  iu  reading  and  writing,  and  has  always  been  accustomed  to  hold 
his  book  at  a  considerable  distance,  he  will  be  at  first  much  iuconveujenced 
if  his  near  point  is  brought  to  ten  or  twelve  inches.  We  shall,  therefore, 
have  to  give  him  glasses  which  will  bring  it  only  to  about  sixteen  inches. 
With  these  he  will  be  able  to  work  with  ease  for  a  considerable  length  of 
time.     They  may  afterwards  be  gradually  changed  for  rather  stronger  ones. 

In  choosing  spectacles  for  old-sighted  persons,  we  must  also  be  particularly 
guided  by  the  range  of  their  power  of  accomnjodation.  It  this  is  grxnl,  we 
may  give  them  glasses?  which  bring  their  near  point  to  eight  inches,  but  if  it 
is  much  diminished,  weaker  glasses  should  be  chosen,  so  that  it  may  lie  at 
ten  to  twelve  inches  from  the  eye.  [The  choice  of  glasses  should  never  be 
left  to  the  patient,  as  he  is  alnnx^t  certain  to  choose  those  which  are  too  fitrong» 
for  the  sake  of  their  great  magnifying  power. — B.] 


i 
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6.— HYPERMETKOPIA. 


It  has  already  been  stated  that  in  hypermetropia  the  refractive  powoP 
of  the  eye  is  so  low,  or  its  optic  axis  so  short,  that  when  tlie  eye  is  in  a 
state  of  rest  parallel  rays  are  not  united  upon  the  retina,  but  l>ehind  it^ 
and  only  convergent  rays  are  brought  to  a  focus  upon  the  Intter.     W^e  mudt 
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eretore  give  to  parallel  rays  emanating  from  distant  objects,  a  convergent 
direction  by  means  of  a  convex  glass,  and  tlie  reader  will  now  comprehend 
K)W  it  is  that  a  hypermetropic  eye  requires  convex  glasses  for  i^eeing  dij*tant 
Ejects.  The  patient  may  require  perhaps  even  a  stronger  pair  for  near 
ibjecte.  The  cnusec|uence  uJ'  this  low  refnirtive  power  of  the  eye  i^,  that 
rhereas  the  normal  eye  unites  parallel  rays  upon  its  retina,  without  any 
«5coinino<iative  efibrt,  the  hypermetropic  eye  has  already,  in  order  to  do  so, 
10  exert  its  accommodation  more  or  less  considerably,  according  to  the 
imount  of  bypermetropia.     This  exertion  increases^  of  course,  in  direct  ratio 

ith   the    proximity   of  the    object.      If  the   degree   of  bypermetropia    is 

loderate,  and  the  power  of  accommodation  good,  no  particular  annoyance 
perhaj>s  experienced,  even  in  reading  or  writing.     But  in  abmhite  hypcr- 

letropiu  the  patient  will  not  be  able  to  see  well  at  any  point. 
It  will  be  IVhukI  that  hyjiermetropia  generally  dejiends  iifion  a  peculiar 
Sonstriieliori  of  the  eye.  It  is  smaller  iind  flatter  than  the  emmetropic  eye, 
Led  although  all  its  dimensions  are  less  than  in  the  latter,  this  is  more  par- 
icularly  and  unirkedly  the  case  in  the  antero-puBterior  axis.  The  eye  does 
lot  apf)ear  to  till  out  the  [lalpebral  aperture  properly,  but  a  little  space  nuiy 
>eobst*rved  betwc^en  the  outer  canthus  and  the  eyeball.  Upon  directing  the 
^e  tu  be  turned  very  much  inwards,  it  will  also  be  seen  that  the  posterior 
^rtion  of  the  eyeball  is  flatter  and  more  compressed  tlrao  in  the  emmetropic 

Bye,  Dondera  considers  that  the  hypermetropic  is  geuerally  an  imperfertly 
eveloped  eye,  that  the  expansiim  of  the  retina  is  less^  and  that  there  is  a 
mailer  optic  nerve  with  a  less  number  of  tibres.  He  thinks,  moreover,  that 
n  bypermetropia  there  often  exists  a  typical  form  of  face,  chiefly  dependent 
ipon  the  shallowness  of  the  orbit»  which  lends  a  peculiar  flatness  to  the 
*  physiognomy.  The  hypermetropic  construction  of  the  eyeball  is  congenital, 
and  often  hereditary. 

[In  the  iiypermetropic  eye,  the  line  of  vision  deviates  inward  from  the 

corneal  centre  more  than  in  enimetropia.    It  may  develop  during  the  growth 

bif  the  body,  but  it  is  acquired  comparatively  seldom;  aphakia  being  the 

Bpost  frequent  cause  of  acquired  bypermetropia,     Hypt*rmetro|*iu  niay  also 

■|«BUsed  by  the  retina  being  pushed  forward  by  exudations  beneath  it,  or 

g^H  flattening  of  the  eyeball  posterinrly  by  orbital  tunmrs.    ("  Schweigger," 

The  ophthalmoscope  also  enables  us  to  diagnose  a  hypermetropic  eye*  but  in 
lits  ease  just  the  reverse  obtains  to  what  was  seen  in  the  myopic  eye. 

I.  The  fundus  may  also  in  this  case  l>e  seen  in  the  erect  image  at  a  con-^ 
dderable  distance,  but  we  obtitin  an  erect  image  of  it  (and  not,  as  in  myopia^ 

Fig.  2t>2. 


reverse  image),  for  if  we  regard  the  optic  nerve  or  one  of  the  retinal 

essels,  and  move  our  head  to  one  side,  we  find  that  the  image  moves  in  the 

mrne  direction.     For  an  explanation  of  this,  let  us  glance  at  Fig.  202, 

Let  a  be  the  hy[jermetropic  eye,  6  the  eye  of  the  observer;  «  is  adjusted 

r  its  far  point  (convergent  rays),  and  the  rays  reflect^  from  ils  back. 
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ground  will,  eonseqiiontly,  emanate  from  it  in  a  divergeot  direction^  m  if 
they  eanie  i'roni  a  point  behind  the  retina,  and  they  must,  therefore,  also  fall 
in  a  divergent   direction  upon  the  my  a  of  the  observer.      If  the  latter  is 
myopic  (adjusted  far  divergent  rays),  the  rays  will  be  united  upun  bi»  retina 
without  the  aid  of  any  correcting  lens  behind  the  uphthahnwcoj>e.     But  if 
his  eye  is  einiuetropic  (adjusted,  when  in  a  state  of  rest,  for  parallel  raya),  he 
will  either  have  to  place  a  convex  lens  behind  the  mirror,  or  have  to  accom- 
niodiite  for  a  nearer  point.    The  strrjngest  convex  lens  with  which  the  details 
of  the  fundus  can  still  be  seen  in  the  erect  image,  atfJjrds  us  a  relative  esti-j 
mate  of  the  degree  of  exijstiug  hypermetropia.     Thus  if  the  hypermetropic 
^hy  the  rays  emanating  from  a  luminrius  point  on  the  retina  will  diverge' 
aa  if  they  came  from  a  point  six  inches  Itehind  the  nodal  point,  appearing  to 
the  eye  of  the  observer  ( phiced  twi>  inches  in  front  of  that  of  the  patient)  asj 
if  they   came  from  eight  inches  behind  the  nodal  point  of  the  eye  uncjei* 
examination,  and  he  will  hence  require  a  convex  glass  of  eight  inches  focus 
to  fe*ee  the  details  of  the  fundus  distinctly.     The  distance  of  the  two  eyes  (two 
inches}  from  eacli  other  must  be  subtracted  from  the  required  lens  (eight] 
inches),  in  order  to  find  the  degree  oi  hypermetropia,  six  inches;  and  the 
latter  will  always  be  greater  than  the  focal  distance'  of  the  lens. 

The  image  of  the  obser\'ed  eye  will  be  erect,  for  c  and  d  reiaio  their  r^Sr- 
tive  positions. 

IL  On  going  closer,  but  still  examining  in  the  erect  image,  the  field  of , 
vision  appears  much  enlarged,  and  the  ima;Lire  removed  further  from  the  eye; 
its  size  is  considerably  diminished,  whereas  the  intensity  of  its  light  and  color 
is  much  increased.  If  the  hypermetropia  is  high  in  decree,  we  can  overlook 
at  a  glance  not  only  the  whole  optic  entrance,  but  also  a  considerable  portion 
of  the  fundus  around  it.  In  the  indirect  mode  of  examination,  the  size  of 
the  optic  disk  will  appear  much  larger  than  in  the  emmetropic  eye,  which  is 
due  to  its  image  being  fornied  further  from  the  object  lens.  It*  our  eye  is 
emmetropic,  we  must,  in  order  to  gaiu  a  distinct  image,  either  place  a  strong 
convex  lens  behind  the  mirror,  or  else  we  must  accommodate  for  a  nearer 
point, 

The  ophthalmoscopic  diagnosis  of  hypermetropia  is  frequently  of  much 
service,  especially  in  young  children  aUected  with  strabismus,  the  state  of 
whose  refraction  we  wish  to  ascertain,  but  who  are  too  young  to  read.  Agaiii, 
in  spasm  of  the  ciliary  luuscle  dependent  upon  hypermetropia,  the  latter 
may  be  so  completely  masked  that  the  patient  can  only  see  at  a  distance  with 
slightly  concave  glasses,  and  not  at  all  with  convex  ones.  We  hence,  perhafis, 
believe  it  to  be  a  case  of  myopia,  but  on  ophthalmoscopic  examination  we 
find  that  the  refraction  is  markeilly  hypermetropic.  In  such  cases  the  patient 
should,  however,  look  at  some  distant  object,  or  into  vacant  space,  so  that  his 
accommodation  may  be  qtrite  relaxed.  We  may  notice  in  such  patients  how 
the  opbthalmosci*pic  appearances  vary  when  the  accommodation  is  relaxed, 
and  when  it  is  called  into  action  by  tlieir  regarding  some  near  object.  [In 
general  terms,  the  hypermetropia  in  an  observed  eye  is  always  equal  to  the 
glass  used  in  the  ophlhalmnscope,  mluus  the  distance  from  the  nodal  point 
of  the  eye  examined,  supposing  that  the  observer  is  emmetropic.  If  he  is 
not,  his  own  error  of  refraction  must  be  taken  into  account  or  corrected  by 
thejproper  glass. — B.] 

We  must  distinguish  various  forms  of  hyi^ermetropia,  and  in  our  classifica- 
tion of  these  we  shall  follow  Donders'  system,  which  is  the  most  practical 

We  may,  in  the  first  place,  divide  hypermetropia  into  two  primary  claases, 
the  original  and  the  acquired. 

Owing  to  the  senile  changes  in  the  lens  which  appear  with  advancing  age. 
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fnr  point  begins  to  recede  some  what  from  the  eye  at  the  age  of  forty  or 

irly-five.     At  .sixty,  the  eye  is  generally  already  Mi  hypermetropic  that  dis- 

tnt  vision  is  markedly  improved  by  convex  glasyes.     At  seventy  or  eighty 

•ars  the  hypernictropia  often  =  ^.     This  is  termed  acquired  hyperme- 

if>ia.     The  latter  will,  of  course^  be  very  considerable  when  the  crystalline 

ts  is  abeeat  •  as  after  extraction  of  cataract). 

Original  hypermetropia  may  be  divideil  into  the  manifest  (Hm)  and  latent 
Z\)  form. 

In  order  to  determine  the  presence  of  hypermetropia,  the  patient  is  directed 
read  No.  xx  (SneMen )  at  twenty  feet.  Let  ua  suppose  that  he  can  do  m 
fith  ease;  we  then  find  the  i<tnmge«t  convex  gla&s  with  which  he  can  still 
tin?  same  number  clearly  and  distinctly,  and  this  gives  us  the  degree  of 
_ittnifejt  hypermetropia.  It'  convex  twenty  is  the  leng  (convex  eighteen 
making  the  sight  worse),  Hm  ^  ^.  Each  ev<'  should  he  tried  separately, 
as  the  degree  of  hypermetropia  may  vary.  The  range  of  accommodation 
with  thig  glass  is  then  tried. 

But  although  convex  twenty  may  be  the  strongest  glass  with  which  he  caa 
at  a  distance,  the  degree  of  hypermetropia  may  in  reality  be  very  much 
[gher  than  ^,y.  The  fact  being,  that  the  patient  has  been  m  accustomed  to 
:ert  his  accommotlatiun  'even  when  regarding  distant  objects),  that  he  can- 
>t  relax  it  all  at  vmce,  even  when  there  is  no  occasion  for  it,  the  raalcon- 
truction  of  the  eye  being  compensated  for  by  a  convex  lens.  To  find  the 
jal  degree  of  hypermetropia,  we  must,  therefore,  paralyse  hh  accommoda- 
ion  by  a  strong  solution  of  atropine  (four  grains  to  one  lluidounce).'  This 
lould  be  allowed  to  act  for  two  or  three  hours.  At  the  end  of  this  time  we 
lin  examine  the  patient,  and  now,  perhaj>8,  find  that  he  cannot  see  No.  xx 
|t  all  at  twenty  feet  without  glasses,  or  even  with  convex  twenty.  To  do  so 
Istinctly  he,  perhajM,  rei|uires  convex  eight ;  and  this  ditFerence  in  the  power 
the  glaascj^  re<|uired  before  and  atler  the  paralysis  of  the  ciliary  muscle, 
lows  UH  to  what  an  extent  he  exerted  his  accommodation  before  the  appli- 
iliou  of  the  atropine.  But  this  great  difference  '>nly  exisb  in  young  persons 
'ith  a  good  range  of  accommodation.  The  atropine  should  be  only  applied 
one  eye  at  a  time;  its  efiiect  goes  off  in  about  six  or  seven  days.  But  as 
effect  proves  very  disagreeable  and  confusing  to  the  sight  it  should  only 
applied  in  those  caaee  in  which  it  is  of  importance  to  know  precisely  the 
!gree  of  latent  hypermetropia.  Its  action  may,  if  necessary,  be  neutralized 
\y  the  extract  of  Calabar  bean,  which  w\\\,  however,  have  to  be  repeated 
jveral  times,  as  its  effect  is  much  more  transitory. 

A  alight  degree  of  hypermetropia  is  otlen  unnoticed  until  the  age  of  tweuty- 
ive  or  thirty,  when  symptoms  of  asthenopia  show  thenoselves  iiP  the  patient 
obligc^d  to  work  much  at  near  objects.     If  we  try  the  sight  for  distance, 
re  find  that  he  can  read  Nu.  xx  at  twenty  feet,  and  also  with  a  weak  convex 
[hiiss  (thirty  or  forty).     Or,  perhaps,  if  only  momentarily  held  before  the  eye 
makciB  the  sight  worse,  as  the  patient  cannot  at  once  relax  his  accommo- 
ition,  but  after  looking  through  it  for  a  few  minutes  he  sees  better.     To 
take  sure  of  the  degree  of  HI,  the  aceoramodation  must  bo  paralyzed  with 
;ropine,     [After  complete  paralysis  of  accommodation  from  atropla,  the 
ttent  hyf>ermetropia  returns,  even  when  the  patient  wears  continuously  the 
iper  correcting  convex  glasses. — B.] 


'   Dr.  B«?rlin  udvisos  tbut  in  thfjw  cases  of  hypormotn>piu  in  which  it  is  iinadvi   ii ' 
employ  atropine,  tin*  ilfLrrtf  of  latent  hyj>«*rinptropiu  may  bo  tr-tiiimtt'd  by  ♦'inpl- 

parallel,  and  lits  iiccomtnodatioti  coa&cquuatly  relaxed.     ('^  K\.  MonAtibl./'  Jan.  1869.) 
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Donrlers  divides  manifust  hypernietropia  into  three  clasaea,  the  faeuitalive, 
the  relative^  ami  the  abnolute. 

In  J'acnitafivf  hypernietropia  the  patieot  cao  see  well  (with  parallel  optloj 
axes)  at  an  ictinite  dis-tauce,  with  or  without  convex  glasses.     He  ciiii  alsm 
see  to  read  stuall  print  with  ease  without  glasses,  so  that  he  experiences  im 
fatigue  during  wt»rk.     Preshyopia,  however,  sets  in  uiuisually  early,  and 
then  syiuplortis  of  aMtheunpia  titaperveue. 

In  rdittive  hypernif^trupin,  the  eye  may  also  be  ahle  to  accommodate  itself 
either  for  parallel  ur  fi*r  divergent  rays,  and  see  well  hoth  at  a  distance  and 
near  at  hand,  but  it  can  only  do  so  by  converging  the  \ngual  lines  for  a 
nearer  point  than  that  at  which  the  object  is  situated  ;  by  ucqinnng-,  in  feet, 
a  periodic  convergent  squint.  It  is  not  nf  very  frequent  ♦►ceurreuce  in  child- 
hood* but  is  more  often  met  witli  after  the  age  of  puberty  ami  in  e4irly  man* 
hotnL  The  siglit  is  always  more  or  Iv&a  aU'eeted,  and  tlie  patieot  has  a  dttfictilty 
in  finding  the  exact  distance  at  which  he  can  see  befit. 

In  (ihsohitc  hffpcrmetropia  vision  is  indij^tinct,  both  for  infinite  distance  and 
for  near  objects;  fur  the  patient  cannot  unite  the  rays  upon  the  retina  even 
with  the  BtrongeFt  rtfort  of  accommodation,  or  with  the  stronge«»t  c«mvergence 
of  the  visual  lines.  The  focus  of  both  divergent  and  parallel  rays  remajiw 
situated  behind  the  retina.  It  is  not  oilen  met  with  in  youthful  individual>i, 
ad  they  generally  possess  a  sufficiently  strong  [>owcr  of  acconimodatioc  to 
overcome  it.  In  a  superficial  examination,  such  a  patient  might  be  tuistaketi 
for  a  person  suifering  iVom  tnyopia  with  amblyopia,  for  he  will  not  be  able 
to  Bee  distinctly  at  a  distance  without  glasses,  which  may  be  erroueouslv 
attributed  to  myopia,  nor  wilt  lie  be  able  to  read  very  line  print,  and  this 
may  be  Hujiposed  to  be  due  to  amblyopia. 

ff  the  hypermetropia  is  considerable  in  degree,  the  patients  often  sec 
better  when  the  ]>rint  is  held  very  close  to  the  eye,  than  when  it  is  ten  or 
twelve  inches  off  T}m  k  partly  due  to  diminution  in  the  size  of  the  circles  of 
diffusion,  on  account  of  the  contraction  of  the  pupil,  More«>ver,  the  circles  of 
diffusion  iucrea>^e  comparatively  less  in  magnitude  than  the  size  of  the  retinal 
image,  as  the  object  is  approximated  ( V<«n  Graele), 

A  hypermclro|»ic  eye  may  at  a  certain  age  become  presbyopic.  If  with 
the  glasses  whicli  neutralize  the  hypermetropia,  the  near  point  lies  at  twelve 
or  fourteen  inches,  presbyopia  coexists,  and  a  stronger  pair  of  glasses  will 
be  required  for  reading. 

The  range  of  accommodation  is  best  tound  by  neutralijGing  the  patient's 
hypermetropia  by  means  of  the  propter  convex  lens,  antl  then  Ending  where 
his  near  point  lies  with  this  glaa%. 

In  high  degrees  of  hvpermetroiiia  the  acuteness  of  vieion  is  genenUly 
somewhat  diminished.  This,  according  to  Donders,  is  partly  due  to  the 
structure  of  the  eye,  for  as  the  nodu!  point  lies  far  back,  the  retinal  imager 
will  be  correspondingly  small ;  hence  cunvex  gbisses  improve  the  sights  bv 
advancing  the  nodal  [loint,  and  increasing  the  size  of  the  retinal  image*  ft 
may  also  be  due  to  astigmatism,  or  to  the  smaller  number  of  nerve  fibra  in 
the  optic  nerve  and  retina. 

Hypermetropia  is  a  very  frequent  cause  of  asthenopia  (seu  hebetudo  visue. 
impaireil  vision,  etc.) ;  this  condition  being  distinguished  by  the  following 
symptoms:  The  patient  cannot  lotjk  at  near  objectin  (in  reading,  wxiting, 
sewing,  etc.)  for  any  length  of  time  without  the  eyes  l>ecoming  fatigued. 
The  print  becomes  indistinct,  the  letters  run  one  into  another,  there  is  pain 
in  an<i  around  the  eye,  and  the  latter  may  become  red  and  watery,  and  feel 
hot  and  uneomfbrtable ;  yet  the  eye  looks  quite  healthy,  the  refracting 
media  are  clear,  vii?i(»n  is  gtjod,  the  convergence  of  the  visual  lines  perfect, 
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and  the  raobility  of  the  eye  iitiiTii|tjiire«l.     Neitlier  does  the  ojdithalmoscope 
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pt  pfrhaps  Si  light  hyi>**neu»] 
nerve  and  retinii,  The  symptniQH  nt'  justlieoojMa  quickly  v^ani^lv  when  the 
work  13  laid  aside,  to  reappear,  however,  when  it  is  resumed.  It  was  indeed 
a  great  boon  when  Don(iei'8<liscoverfd  that  mcmt  of  these  eases  of  nj^thenrfpia 
depended  upon  hyjiermetropin,  and  could  he  cured  bj  the  proper  use  of 
spectacles.  If  we  wish  permanently  to  cure  such  case^  we  niu^t  affiird  the 
patient  the  aid  of  g-laases,  and  thos  prevent  all  uodue  straining  of  the  ac- 
commodatioD. 

This  accoinnuHlative  form  of  aHthenujda  must  be  dtstiiiguit^lied  from  the 
niuscular,  which  de|H*nds  up«»ri  wtniknes*  of  the  iut*?rnal  recti  miii^cles,  and 
from  the  retinal  asthenopia.  The  latter  i;5  geiierully  due  to  hypenesthesia 
aod  irritability  of  the  retina,  accompanied  by  hypera^mia  of  the  optic  nerve 
nod  retina.  It  mostly  occurs  in  ieeble,  nervous,  and  excitable  peraoua, 
eajjecittlly  females. 

Let  us  now  consider  how  hy()ermetropic  persons  are  to  be  suited  with 
glasses. 

Theoretically,  it  would  ajipear  ri^ht  to  neutralise  the  hypermetropia  by  a 
convex  lens,  and  thus  change  the  eye  into  an  emmetropic  one ;  this  iena 
forming,  so  to  speak,  an  integral  part  of  the  eye.  But  in  practice  we  find 
that  this  does  not  an^^wer. 

In  facultative  hypermetropia,  there  will  be  no  occasion  to  prescribe  glasses 
for  distance,  as  the  patient  can  see  well  withjjut  them.  Moreover,  there  is 
the  disadvantage,  that  after  convex  sjiectucle.^  have  l)cen  woro  for  some 
time  for  distance,  the  power  of  seeing  dii^'tiuctly  without  thent  is  lost,  which 
is  of  eour!*e  very  inconvenient.  For  thi^  reiisun  they  should  never  be  ordere<l, 
except  in  caj^es  of  absolute  <ir  relative  hvperriietropia  of  a  considerable  degree. 
If  there  are  symptoms  of  asthenopia,  glasses  should  be  given  for  reading,  etc., 
which  are  somewhat  stronger  than  those  which  correct  the  manifest  hyper- 
nietrt»pia.  If  these  are  found  too  strong  and  trying  to  the  eye^  they  nmst  be 
exchanged  for  weaker  ooes,  and  the  strength  be  gradually  increased  until 
the  asthenopia  hjis  disappeared. 

Ill  relative  and  absolute  hypermetropia  spectacles  should  also  be  worn  for 
distance,  as  we  find  that  in  such  iustancea  distant  vision  is  not  distinct  In 
f*uch  cases,  I  generally  commence  with  the  glasses  which  neutralize  the 
manifest  hypermetropia,  and  in  young  persons^  order  them  to  be  woru  both 
for  near  and  disUint  objects.  If  they  prove  too  strong  for  distauce,  a  weaker 
pair  must  be  prescribed,  and  their  strength  gradually  ioereased.  If  they  do 
tiot  relieve  the  ai^tlienopia,  or  if  presbyc^pia  coexist,  a  stronger  pair  must  be 
given  ff)r  reading,  writing,  and  sewing. 

In  using  the  spectacles  f  >r  reading,  sewing,  etc.,  it  is  always  advisable  to 
interrupt  the  work  for  a  few  minutes  at  the  end  of  half  an  hour  or  an  hotir. 
This  rest*s  the  eye,  which  is  then  able  to  resume  the  employment  with  renewed 
vigor  and  ease.  If  the  asthenopia  dix's  not  quite  disappenr  under  the  use  of 
glasses,  we  mutii  ex  limine  the  power  of  ctmvergence,  fur  together  with  the 
hypcrmetroiiia  there  may  exist  insufticiency  of  the  ioternal  recti  muscles, 
and  the  asthenopia  be  partly  due  to  this.  If  the  accomnnjdation  has  been 
greatly  fatigued  by  prolonged  work  at  near  objects  without  the  aid  of  glast<es» 
or  if  there  is  a  spasm  of  the  ciliary  rauscle,  the  accommodation  should  be 
placed  in  a  condition  of  complete  rest,  by  l>e!ng  paraly?.e<l  by  a  strong  solu- 
tion of  atropine;  and  this  paralysis  should  be  maiut4iinerl  for  several  weeks. 

Donders  has  .shown  that  convergent  strabismus  very  frequently  depends 
upon  hypermetropia.  A  person  su tiering  from  the  latter  is  always  obliged 
Ua  accomtnoflate  more  or  less,  In  order  to  see  with  distinctness.     Even  at  a 
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tioij  contrary  to  that  of  the  observer's  head ;  while  in  hypermetropia 
e9  in  thv  same  direction."     (Li/ring,  ].  c,  p.  47.) 
The  refractioti  of  an  eye  nmy  also  be  marie  out  by  means  of  the  inverted 
lage.     In  a  myopic  eye  the  inverted  image  nju»t  be  smaller  than  in  an  ero- 
letropic  eye,  since  the  nearer  an  image  is  formed  behind  a  lens  the  smaller 
will  be;  provided  the  same  lens  i»  ueed  with  each,  and  is  held  at  or  within 
focal  length  from  the  eye.     In  a  hyptrmetropie  eye  the  image  will   be 
irger  than  in  an  emmetropic  eye.     In  a  njyopic  eye  the  size  of  the  image 
increases  as  the  lens  is  removed  from  the  eye*  while  in  hypermetropia  it  de- 
as  the  lens  recedes.     (Loring,  L  c,  p.  50  and  51.) — B.] 


7,— AS^TIGMATISM. 

We  have  seen  that  the  anomalies  of  refraction  resolve  themselves  into  two, 
iz.,  myopia  and  hypermetropia,     Eut  the  state  of  refraction  may  vary  in 
e  diflerent  meridiantj  of  the  s^ume  eye ;  thus,  it  may  be  emmetropic  in  the 
Ttical  meridian,  but  mynpic  or  hypermetroj^iic  in  the  horizontal^  or  rice 
rsd.     Or  differences  in  the  tlegree  or  even  in  the  form  nf  emmetropia  may 
ist  in  the  various  meridians.    This  a^  mmetry  has  been  termed  astigmalisra 
B,  privative,  and  ffr(>/<fl,  a  point),  which  signifies  that  rays  emanating  from  n 
►int  arc  not  reunited  at  a  point.     This  peculiar  defect'  was  first  observed 
r  Thomas  Young  (1793),  who  considered  it  due  to  some  inequality  in  the 
ructure  of  the  lens;  whereas,  Wharton  Jones  thought  itii  seat  w*as  in  the 
ruea.     Dondcrs  has  shown  that  it  is  of  frequent  occurrence,  and  that  many 
of  congenital  amblyopia  are  due  to  it,  and  may  be  cured  by  proper 
rliudricat  glasses. 

But  even  in  the  normal  eye,  the  cornea  does  not  refract  equally  in  all  its 
eridians.  for  the  focal  distance  nf  the  dioptric  system  is  generally  shorter  in 
le  vertical  meridian  than  in  the  hori7.i>ntaL  On  this  account,  nne  vertical 
can  be  seen  up  to  a  further  dit?t an ce  than  horizontal  lines,  but  the  hitter 
D  be  seen  closer  tljan  the  vertical  lines.  For  this  experiment,  horizontal 
d  vertical  line*  may  be  drawn  upon  a  page,  or  Von  Graefe's  wire  optometer 
IV  be  used. 

If  the  stripes  or  lines  arc  arranged  crosswise,  we  are  unable  to  distinguish 
th  the  honzuntal  and  %^ertical  lines  with  equal  clearness  and  distinctness  at 
ae  and  the  same  distance;  thus,  if  we  can  see  the  vertical  line  clearly  and 
arply  detine<l,  we  must  approach  the  horizontal  line  nearer  to  the  eye^  in 
rder  to  gain  an  equally  distinct  image  of  it,  and  vice  versd.  These  facts 
ove  that  the  vertical  meridian  has  a  shorter  fociil  distance  than  the  hori- 
ntal,  and  for  this  reason  horizontal  lines  are  seen  distinctly  at  a  shorter 
tjstance  than  vertical  ones.  For,  as  the  rays  which  an-  refracted  in  the 
jrtical  meridian  are  united  in  a  point  sooner  than  thor^c  in  the  horizontal 
ane,  these  latter  give  rise  to  circles  of  diifusinn  upon  the  retina  in  the  form 
*  small  horizontal  linci*  which  do  not  confuse  the  images  of  horizontal  lines, 
It  interfere  witfi  those  of  vertical  lines, 

A»  it  is  of  much  consequence  in  the  study  of  astigmatism  that  the  reader 
ould  thoroughly  understand  these  preliminary  facts,  I  give  the  following 
:t-raot  and  explanatory  wood-cuts  from  Dunders'  work.  After  s|ieakiug  of 
€9  fact  that  a  vertical  stripe  can  be  seen  further  otf*  and  a  horizontal  stripe 
A  ckmer  distance,  he  continues:  ''  These  exj^eriments  prove  that  the  points  of 
I  refracting  meridiims  are  not  symmetrically  arranged  around  one  axis. 

For  «  most  int<^n»tiog  historical  account  of  this  subject,  sve  Iktnders*  work,  p.  58W. 
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The  asyranietry  is  of  such  a  nature  tliat  tlie  focal  distance  is  shorter  in  the 
vertical  merirliuu  than  in  ihe  horizontal.  In  unler,  namely,  to  see  a  vertical 
stripe  acutely,  the  rays,  which  in  a  horizontal  plane  diverge  from  each  point 
of  the  line,  must  be  bronght  to  a  focus  U[Hm  the  retina;  it  is  not  net^essary 
that  those  divcrfring  in  a  vortical  phme  should  also  previously  converge  lain 
one  point,  as  the  diffusioD-imnges  still  existing  in  a  vertical  direction  cove 
one  another  on  the  vertical  MTipe.  On  the  other  hand,  in  order  to  see  a  hori- 
stontal  stripe  acutely,  it  is  nece^ssary  only  that  the  rays  of  light  diverging  in 
a  vertical  plane  should  unite  in  one  point  upon  the  retina.  Now  horizontal 
lines  are  acutely  seeu,  as  I  have  remarked,  at  a  tth or ter  distance  than  vertica 
oneis;  consequently  ray?;  situated  in  a  vertical  plane,  which  are  refracted  in 
the  vertical  meridian  of  the  eye,  are  mure  speedily  brought  to  a  focus  than 
those  of  ei^uul  divergence  situated  in  a  hori/ontul  plane,  and  the  vertical 
meridian,  therefore,  has  a  shorter  focal  distance  than  the  horizontal. 

"The  correctness  of  this  view  appoarj?  further  from  the  form  of  the  diflfu- 
sion-images  of  a  point  of  light.  In  accurate  accomnnwlation  the  diflugi«»n-«ipjt 
is  very  small,  and  nearly  round,  while  a  nearer  point  appears;  ejtteudetl  ia 
breadth^  and  a  more  remote  one  seems  to  be  extended  in  height.  Tli**  sig* 
Dification  of  this  phenomenon  must  be  clearly  understuod,  and  appears, 
therefore,  to  demand  more  particular  explanation. 

"Let  us  suppose  the  total  deviation  id  light  in  the  eye  to  be  produced  by 
a  single  convex  refracting  surface,  with  I  he  shortest  radius  of  curvature  in 
the  vertical,  and  the  longest  in  the  horizontal  meridian.  These  two  are  then 
the  principal  meridians.  Through  a  central  round  opening  (Fig,  203,  vvh  h) 
let  a  cime  of  rays  proceeiling  from  a  point  situated 
in  the  p  robin  gat  ion  of  the  axis  of  vision,  fall  upon 
this  surface ;  of  this  cone,  let  us  consider  only  the 
ravB  situated  in  the  vertical  plane  v  r,  and  the  rays 
situated  in  the  horizontal  plane  h  A,  whereof  respec^ 
lively  the  points  v  v  and  h  k  are  the  most  external 
After  the  refraction,  both  approach  the  visual  axi« 
(which  perpendicular  to  the  plane  of  the  drawing 
pa&ses  through  a);  v  v  does  so,  however,  more  rapidly 
than  h  A.  Before  union,  they  therefore  He  in  the 
ellipse  A,  as  in  Fu^.  204,  and  where  v  v  meet  in  one 
_  point  B,  h  h  have  not  yet  come  to  a  focus.     There- 

upon we  now  find  in  succession  v  ?•  already  iuiersected,  h  ^approached  to  one 
another,  C,  I),  E\  further,  h  h  united  in  one  point,  and  v  v  after  intersection 
more  widely  separated,  F\  finally,  both  intersected,  Q.  The  focus  of  r  w 
therefore  lies  most  anteriorly,  that  of  h  h  most  posteriorly  in  the  axis.     The 


Fig,  203. 
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space  between  the  two  points,  where  rays  of  different  meridians  intersect, 
may  be  called  the  focal  interval  ( Infervalle  focal,  or  Brennstrecke  of  Sturm), 
From  the  above  figures,  it  is  now  evident  what  successive  forms  the  section 
of  the  cone  of  light  will  exhibit.  In  the  middle  of  the  focal  interval  A  it 
will  be  nearly  round,  and  anteriorly  through  oblate  ellif*aes,  C,  with  increas- 
ing eccentricity,  it  will  pass  into  a  horizontal  line  B;  posteriorly  through 
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prolate  ellipses,  E^  it  will  come  to  form  a  vertical  line  F^  while  before 
the  focal  interval  a  larger  oblate  ellipse,  A,  and  behind  it  a  larger  prolate 
ellipse,  Of  will  be  found." 

The  position  of  these  figures  with  regard  to  the  focal  interval  is  shown  in 
Fig.  20fe.  In  the  cone  of  light  emanating  from  L  are  depicted  the  rays  which 
impinge  upon  the  vertical  meridian  V  K  and  upon  the  horizontal  meridian 


After  Sohirmer. 


ff  H,  The  former  are  united  in  o,  the  latter  in  w,  so  that  o  m  is  the  focal 
interval. 

In  Fig.  205,  the  letters  A,  B,  C,  i>,  E,  F,  and  O  correspond  to  the  same 
letters  in  Fig.  204.  The  rays  which  lie  in  the  plane  of  the  vertical  meridian 
V  F(in  Fig.  205)  are  brought  to  a  focus  at  o,  where  the  rays  which  lie  in 
the  plane  of  the  horizontal  meridian  H  H,  are  not  yet  united,  but  form  the 
horizontal  line  h  h  (the  anterior  focal  line).  The  rays  HHare  united  further 
back  at  m,  where  the  vertical  rays  form  the  vertical  line  v  v  (the  posterior 
focal  line).  The  distance  between  these  two  focal  lines  forms  tne  focal 
interval.  The  anterior  focal  line  h  h  corresponds  to  the  position  of  the 
meridian  of  the  lowest  refractive  power,  whereas  the  posterior  focal  line  v  v, 
to  that  of  the  meridian  of  highest  refraction.  Grenerally,  the  astigmatic 
patient  endeavors  unconsciously  so  to  regulate  his  accommodation  that  the 
middle  portion  of  the  focal  interval  falls  upon  the  retina;  in  this  way  only  a 
small  round  circle  of  diffusion  D  (Fig.  204)  is  formed,  and  the  object  is  more 
distinctly  seen  than  it  would  be  at  the  anterior  or  posterior  extremity  of  the 
focal  interval.  In  case  the  anterior  extremity  of  the  focal  interval  falls 
upon  the  retina,  and  if  this  should  be  the  focus  of  the  vertical  meridian,  a 
circular  flame  appears  of  a  horizontal  luminous  line.  The  reverse  will  of 
course  occur  if  the  posterior  extremity  of  the  focal  line  (if  this  corresponds 
to  the  focus  of  the  horizontal  meridian)  falls  upon  the  retina,  for  then  the 
flame  will  appear  as  a  vertical,  luminous  line.  Hence,  horizontal  and  ver- 
tical stripes  will  be  sharply  and  distinctly  seen  when  the  diffusion-images  of 
all  the  points  of  the  stripe  form  respectively  horizontal  and  vertical  lines, 
which  cover  one  another  in  the  stripe;  ana  this  will  be  the  case  when  the 
beginning  and  the  end  of  the  focal  interval  correspond  respectively  to  the 
percipient  surface  of  the  retina  (Bonders). 

Although  we  have  hitherto  assumed  that  the  principal  axes  of  curvature 
correspond  with  the  vertical  and  horizontal  meridians,  it  must  be  mentioned 
that  they  may  deviate  considerably  from  these.  Also,  that  instead  of  the 
minimum  of  curvature  corresponding  with  the  horizontal  meridian,  and  the 
maximum  with  the  vertical,  the  reverse  may  even  obtain,  and  the  maximum 
curvature  coincide  with  the  horizontal  meridian. 

The  aberration  which  is  due  to  a  difference  in  the  focal  distance  of  the  two 
principal  meridians,  is  called  regular  astigmatism,  and  depends  upon  the 
curvature  of  the  cornea ;  whereas  the  aberration  which  is  due  to  a  differ- 
ence in  the  refraction  in  one  and  the  same  meridian,  is  called  irregular 
astigmatism,  and  is  generally  caused  by  a  peculiarity  in  the  structure  of  the 
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crvstalline  lens,  ami  caDiicit  he  corrected  by  cyliodrical  glasses.  It  oft^n 
gives  rise  to  monocular  pjlyopia.  The  two  forms  sometimes  coexbt.  The 
degree  of  regular  astigniatisra  met  with  in  normal  eyes  is  genr^rally  too  slight 
to  cause  any  impairment  of  vision  ;  but  when  it  is  more  cnnsidenible,  the 
sight  ig  indistinct.  This  amblyopia  is  due  to  circles  of  diffusion  being  formtd 
upon  the  retina,  uhith  cross  and  overlap  each  other.  The  greater  the  differ- 
ence in  the  refraction  of  the  principal  meridians,  the  more  considerable  will 
be  the  einiles  of  diffusion  and  coiitiequent  iudistinctnese  of  vision.  If  the 
aetigmatii^m  is  at  all  high  in  degree,  tbe  acutenet^  of  vision  is  mucJi  impaired, 
both  for  near  and  distant  t>bjeets.  If  the  eye  is  myopic  or  hypermetropic, 
we  find  that  we  cannot  with  any  spherical  lens  produce  a  very  decided  in>-  j 
proveroent,  or  raise  the  acutetiess  of  vis^ion  to  ihe  normal  standard. 

The  diagnoBis  of  astignmtit?m  may  generally  be  made  without  much  diffi- 
culty;  but  it  is  neces&ary  to  follow  a  settled  line  of  examination,  otherwise 
the  beginner  will  fall  into  great  confusion,  and  waste  a  large  amount  of  time. 
Numerous  modes  of  discovering  the  presence  of  astigmatism,  and  of  estimating 
its  degree  are  in  use  ;  but  the  following  are  the  simplest  and  most  practical. 

lo  the  first  place,  we  must  carefully  examine  the  acuteness  of  virion,  and 
ascertain  which  number  c»f  Snellen^s  types  the  patient  can  see  at  a  dit^tance 
of  twenty  feet.  If  the  acuteness  of  vision  is  lielow  the  normal  standard  (if 
he  cannot'read  No.  xx\  we  mu^t  try  whether  it  can  be  raised  to  this  by  con- 
cave or  convex  spherical  lenses.  If  we  fail  in  doing  so,  we  must  suepect  the 
presence  of  aistigmutismj  and  next  proceed  to  determine  the  situation  of  the 
two  principal  meridians  (t.  €,,  the  maximum  and  minimum  of  curvature'. 
This  may  be  done  by  directing  the  patient  to  look  at  a  small,  distant  point 
of  light  (varying  from  two  to  four  millimetres  in  diameter,  and  seen  through 
a  small  opening  in  a  large  black  screen).  The  patient  .*?hould  be  placed  at 
H  distance  of  froju  twelve  to  i^ixteen  i'eet,  and  directed  to  look  at  the  luminous  | 
point.  The  latter  will  not  a]»pear  round  if  the  eye  is  astigmatic,  but  will  Ih?  | 
elongated  in  a  certain  direction,  according  to  the  fact  whether  the  li^ht  is 
nearer  or  further  off*  than  the  point  fiir  which  the  eye  is  accommodate. 
Thus,  if  the  nmximuni  of  curvature  coincides  with  the  vertical  meridian, 
the  luminous  line  will  be  hori/yntal  if  the  eye  is  accommodated  for  a  further 
point,  and  vertical  if  it  is  adjusted  ft)r  a  nearer  point.  Weak  concave  ami 
convex  lenses  are  then  placed  alternately  before  the  eye  (the  latter  being 
thus  changed  into  a  myopic  or  hypermetropic  one)»  and  the  anterior  and 
posterior  focal  line  brought  alternately  up<in  the  retina.  The  direction  of 
this  line  will  depend  of  course  upon  the  direction  of  the  prioeitml  meridian. 

A  better  test-object  ia,  however,  formed  by  a  series  of  straigut  linee,  which 
cross  each  other  in  tlie  centre  of  a  circle.  For  this  purpose,  I  have  found 
Dr.  Green's'  test-objects  the  best,  and  uee  them  in  preference  to  any  others. 
He  employs  three  figures,  which  can  be  arranged  in  such  a  manner  as  to 
amplify  and  check  the  results  obtained.  I  have,  however,  found  that  one  of 
the  diagrams  (Fig.  2<)6)  is  sufficient.  It  consists  of  a  circle,  traversed  by  a 
set  of  twelve  triple  lines,  corresponding  to  the  figures  on  a  watch  dial;  the 
figures  being  placed  at  the  extremity  of  the  sets  of  lines,  as  in  Javal'a 
optometer  (Fig.  207),     Each  line  is  equal  in  thickness  to  the  lines  employed 

^  Vitie  Dr.  Green's  pjipfr  on  "  Tlie  Detection  and  Mfii^urement  of  AittigmAtism,"  iuj 
the  '*  American  Jouriml  t>i'  the  Medical  Krient-ee,"  jMHiiury,  18<j7.  More  recently  Dr. 
Grt'en  has  devised  u  still  inor»?  compk'tL'  si*l  of  te^t*  for  astigTnatism,  m  w<?U  as  iom« 
ingenious  color-te*t*  T(tT  the  same  purjw^jsc  (iT*<ie''Tbe  Tran«ictiutiB  of  ihe  Ajii<*riciin  | 
Ophthalmolagiciil  Society,"  1809).  [Dr.  Grpen  hm  still  nu^wj  recently  devifcd  *oino 
audition nl  tests  for  u.«tiginfttifem,  whicli  will  be  found  in  the  '♦Trtna.  Am«r,  Ophlbil. 
Soc.,'*  1878— B.] 


ASTIGMATISM. 


651 


I 


Soellen  iu  the  c^Siruction  of  No.  xx  of  his  test-types,  and  is  dtsigiied  t<^ 

distiDctly  seeu  at  a  distance  of  about  twenty  leet.     The  circle  la  about 

rAod  one-half  inches  in  dianteter,    Snellen  uses  a  semicircle  of  straiglit 

'his  test-circle  is  to  be  placetl  at  the  dii^tance  of  twenty  feet,  and  if  the 
patient  can  see  all  the  lines  <listiiictly  and  sharply  detined  (any  existing^ 
myopia  or  hypermetropia  being  corrected  by  fiuitabli*  i^pherical  lenses  ^  he  is 
not  astigmatic.  But  il'  only  the  line  in  one  meridian  ajipears  clear  and 
eharplj  defined,  whilst  the  others  are  indistinct,  the  presence  of  astigmatism 

¥\^,  206. 


ofth* 


roved,  and  the  direction  of  the  distinct  line  corresipoudfi  to  the  meridian 
le  highest  refraction.  If  we  now  wish  to  discover  the  degree  and  nature 
the  astigmatism,  and  are  only  supjilied  with  sphericul  lenses,  we  try  the 
:est  concave  or  the  strongest  convex  lens  which,  placed  in  a  stenopeic 
^aratns/ enables  the  patient  to  see  all  the  radiating  lines  with  equal  dis* 
tinctnesfi.  If  a  concave  lens  is  required,  it  is  a  case  of  myopic  astigmatisiu  ; 
whereas  it  ie  hypermetropic  if  a  couvex  lens  is  required.  I)r.  Pray  has  devised 
some  very  useful  test-letters,  which  are  composed  of  stripes  running  at  dii- 
ferent  angles,  by  wliich  the  presence  of  astigmatism  may  be  readily  dis- 
covered,*    (Knap]>^s  *' Archives,'*  i,  p.  17,) 

If  we  possess  a  trial  case  of  cylindrical  lenses,  the  weakest  concave  or 

^  Th<?  stenop.'iMvr  Hpp9iiiitUi!i  emplovrd  for  xhU  pur^iose  consbts  of  a  sniiill  cylindi^r  open 
At  one  tind.eo  «e  to  fit  cl<>gL*ly  to  the  eye,  the*  other  end  being-  furnbh<»d  with  »  sriittU  slit, 
which  can  he  Pt^adily  nnrrowcd  ftnd  widened,  Tht*  otlwt  of  thit  slit  (which  should  hi* 
b**l  to  »  wi<Uli  **f  rtU>ut  one  jind  «»nL'-httlt'  >yT  two  milUirnitPL*?.)  is  of  course  to  iidmit  only 
myi  in  u  certuiu  direction,  t^xtluding  all  ihi"  others.  The  box  of  tho  cylinder  shoiilcl 
h©  mftdf  to  uniicj*cw,  in  order  that  sphericul  Jenst^s  may  be  placed  tn  il. 

*  Mr.  Bntdi'iH'll  Ciirti.M-  hits  had  I)r.  Pniy'ji  original  !»heet  pbotognipbiciilly  reduced 
to  one-fourth  of  its  aize.  It  i^  sold  by  the  Autotype  Fine  Art  Company,  St!  Huthhone 
Phice,  W. 
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K  tfjriiidricfil  glass  should  be  found  winch  r 
ptthrcfistinct  and  clearly  defined.  When  we  1 
■tt  tbe  astigmatisin,  the  patient's  sight  j^houlfj 
fiu&irpes,  in  order  that  we  tuay  accurately 
It  of  sight  producwl  by  it.  In  eases  of  1 
BiVBodation  often  eonceaU  a  considerable  j 
i  mmf  thus  greatly  mislemi  us  as  to  it^  actual 
cbOTmre  greatly  facilitated  if  the  accomrao 
II  is  only  thus  that  we  can  arrive  at 
apMBiodic  contraction  of  the  ciliary  muscle 
mmmmei  tiie  astigmatism  but  may  increase  it.  In 
r  aaBsfa  nft?  change  a  liypermetropic  into  a  rayoY 
M^  l»  an  imgular  eon  traction  of  the  fibres  of  thfl 
WiwifcH  of  examination  each  eye  ig  to  be  tried  afl 
i^dbmed  tiie  fullowinir  iuj^enioua  instmmeut  f(ir 
mi  comeuoo  of  Hsti^nnati.sin.-  It  is  in  the  fori 
ptt  s  j^aiid,  aod  is  supplied  with  convex  spheric 
h  §MS»&.  In  high  degrees  of  hypermetropia  a  h 
«npl«jrifii ;  whereas,  in  high  degrees  of  myopii 
a«^  or  sub^itute  concave  ones.  Two  circles  are 
Bt af'tmni board,  just fls  in  a  stereoscoyjic  plate, 
jmeh  otber*  that  the  centre  of  each  circle  corresp^ 
ftKw»^«0b    In  the  one  figure  (Fig,  2U7)  are 


Fig.  207- 
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extremity  are  placed  the  figures     i; 

Itch  diah     If  the  visual  line^  iii-« 

image,  in  the  centre  of  which  lie  -fM 

e  the  figures.     On  account  of  th^^ 

lumodated  for  their  far  jioint.     13 >^ 

-ved  further  and  further  from  iHg^ 

>ue,  become  in<1is»tincL     The  direct 

;:  rrg,  and  its  direction  correspo 

Inhirid  the  ocular  lens  of  the  o 

I  concave  cylindrical  lenses,  so 

<f  the  eye  until  the  lens  is  found 

-  It?  degree.     These  lense-s  are 


..niwr  on  ''The  ditferent  Cb« 
Utii-n,"  ''A.  f.  O.,^'  xiv.  8. 
Thiy  Mpt<n; 
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manner  that  they  can  be  used  singly  or  toother,  thus  allowing  of  most 
Taried  combinations.  Afler  the  degree  of  astigmatism  has  been  determined, 
the  state  of  the  refraction  of  the  eye  must  be  ascertained,  and  the  same 
apparatus  may  be  used  for  this  purpose.  After  the  examination  of  the  one 
eye  has  been  finished,  that  of  the  other  should  be  proceeded  with,  the  series 
of  cylindrical  lenses  being  turned  over  to  the  other  side.  The  principal 
objection  to  this  instrument  is,  that  on  account  of  the  patient  being  conscious 
of  the  close  proximity  of  the  object,  he  may  not  relax  his  accommodation 
completely,  and  is  hence  not  in  reality  accommodated  for  his  far  point,  and 
we  may  therefore  fall  into  error  as  to  the  degree  of  his  astigmatism.  This 
error  is  to  a  great  extent  avoided  if  we  test  him  with  the  radiating  lines  at 
a  distance,  and  completely  so  if  in  a  case  of  hypermetropia  the  accommoda- 
tion is  paralyzed. 

Dr.  Thomson*  has  devised  a  practical  test  for  ametropia  which  will  be  also 
found  very  useful  in  detecting  astigmatism ;  it  is  based  upon  the  experiment 
of  Scheiner.  He  has  shown  that  whenever  the  visual  axis  is  too  long  (my- 
opia), or  too  short  (hypermetropia),  a  point  of  light  used  as  a  test-object  will 
appear  double  to  the  eye  of  the  observer  when  it  is  examined  through  two 
small  perforations  in  an  opaque  screen.  In  myopia,  the  double  images  are 
homonymous;  in  hypermetropia,  crossed.  The  patient  is  placed  five  metres 
from  a  small  point  of  light,  having  before  his  eye  an  opaque  screen  with  two 

Fig.  208. 
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perforations  in  it,  each  one-half  millimetre  in  diameter,  and  placed  four 
millimetres  apart.  A  piece  of  ruby  glass  is  placed  over  one  of  the  holes,  so 
that  he  can  readily  distinguish  between  the  two  images. 

[Dr.  Thomson's  optometer,  which  may  readily  be  made  with  a  visiting- 
card  and  a  pin,  consists  of  four  screens  of  thin  metal  or  cardboard  perforated 
as  follows  : 

No.  1.  One  hole,  1  millimetre  diameter. 
"      2.  Nine  holes,  h       "  *•  ^.        ^ 

*'      8.  Two  holefl,  8  millimetres  apart,  \  millimetre  diameter. 
'*      4.      ««        u       4  "  "      i  **  " 

7»e patient  should  be  placed  in  a  darkened  room,  at  not  less  than  sixteen 
teetfrom  a  ii^hted  candle,  and  should  look  through  No.  1,  and,  at  the  same 
™<?,  move  tU^  screen  quickly  before  his  eye.     If  the  length  of  the  axis  of 

^^ioiifl  of  the  American  Ophthalmological  Society,"  1870,  p.  28  [and  "Am. 
.^^.     Sci.."  Jan.  1870,  p  76,  and  Oct.  1870,  p.  414.     Also  "Gross'  Surg.," 
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the  eyv  be  uormal,  and  the  refractiou  hence  emructropic,  the  point  of  ligbt 
will  remain  stutioimry  ;  should  the  eye  be  ametropjc,  the  light  will  move 
with  each  intivx^rnetit  of  the  serteo.  With  No.  2,  the  light  will  appear  mngU 
to  an  ejnnietnjpic  eye,  multiplied  to  an  ametropic.  With  Xo.  3,  the  lij^ht 
which  enters  the  two  perfbratiuns  will  appear  to  the  observer,  when  plac«<l 
wear  his  eye,  to  come  from  two  large  circles  at  the  screen,  which  overlup 
each  other  at  their  imuT  bi>rders?.  In  this  overlappiDg  space  nuly  will  ih« 
test  light  appear  thmble  to  an  ametropic  eye;  and  care  must  be  pxennsed 
that  the  patient  uses  both  apertures,  and  that  his  attention  is  fixe<l  np<»n  the 
t)verlappiDg  ispace.  This  .^creeu  is  provided  with  a  glide  of  rul>y-colorefi 
glass  which  cau  be  pushed  over  either  perforation,  and  thus  color  retl  i\m 
light  which  passes  through  it.  To  an  ametrojjic  eye,  the  light  point  in  lb« 
overlappiug  apace  will  ap[)ear  as  two  light?.  Ou  sliding  the  re<l  glajsfi  over 
the  perforation  on  the  right  side,  the  light  on  the  right  apj>eaps  crimskon,  and 
thus  indicates  that  the  axis  of  the  eye  is  too  long»  in  an  nyperti)ctropiceye»| 
the  let^duiud  light  would  become  colored,  indicating  the  axis  to  be  too  fihorU 
With  No.  4,  we  can  determine,  without  teat^gla^ses,  the  degree  of  optical 
defect,  by  estimating  the  apparent  dii^lance  ajmrt  of  the  two  light*  as  tbef 
apjM'ur  to  an  ametropic  eye.  There  is  a  mea^sured  and  tixed  quantity,  four 
millimetres^  in  the  screen,  and  the  patient  should  be  placed  at  n  fixed  di»-| 
tanee,  sixteen  feet,  from  a  amall  point  of  light,  when  tne  degree  of  the  d< 
feet,  an<l  the  proper  ghisses  for  its  correction,  can  be  ascertained  by  the 
meuyuremtnt  of  the  dismuce  l>etween  the  two  lights.  Where  the  single  p^iat 
of  light  appears?  double,  fipproach  to  it  a  second  light,  until  of  the  four  poiat* 
which  the  patient  then  perceives',  the  right-hand  one  of  the  fixeti,  and  the 
lefl'hand  one  of  the  moving  lights,  are  superimposed,  and  he  then  sees  hut 
three.  By  measiuring  the  distance  between  the  two  lights,  we  are  iMf  u\ 
ascertain  the  optical  defect  by  reference  to  the  table  below. 

Distance  of  Lights  Apart.        Degree  of  Ametropia.  Diiunce  of  Lights  Apari.     Dc|giTe  ol  AmetropM. 

J   inch  === 

1  "  == 
li    "  = 

2  "  = 

3  *'  == 

4  "  = 

A  blackened  disk,  ten  inches  in  diameter,  having  white  lines  one  inch 

mpart  painted  on  its  face,  att-ached  to  a  spring  candlestick  by  a  pivot,  having 

in  its  centre  an  opening  one-fourth  inch  in  diameter, 

Fig.  209.  through  which  the  light  of  a  candle  may  be  trani- 

mitted,  atfnrds  a   very  nsefiil    instrument.      Let   the, 

patient  regard  this  point  of  light,   and  when  it  a] 

f>ears  double,  he  can  determine  the  number  of  white] 
ines  between  the  lights,  and  hence  the  distance,  since] 
the  lines  are  one  inch  apart.  By  rotating  the  didk 
and  changing  the  pi>sition  of  the  screen,  in  caaei 
astigmatism^  anj  meridian  of  the  eye  can  be  «x^ 
amined. 

The  following  diagram    (Fig.  210)  of  an   emnie^ 
tropic  eye  indicates  the  path  of  the  light  admitted] 
through  each  opening,  and  the  position  of  each  imi 
which  is  thus  formed.     When  the  eye  is  emn;)f 
the  two  images  are  superimposed  and  appear  i 
when  hypermetropic  or  myopic,  two  images  iu« 
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m  the  retioa.  The  dotted  line  represents  the  path  of  the  red  ray  which 
upon  one  aide  of  the  retina  in  hyperraetropia,  and  upon  the  other  in 
;  a  fact  which  enables  these  defects  to  be  instantly  distinguished. — H,] 
[878,  Dr.  Tiiumson,  of  Philadelphia,  presented  to  the  American  Oph- 
tb^mological  Society  an  instrument,  called  an  ametr»>meter,  lor  the  rapid 
diagnosis  of  errors  of  refraction,  a  full  description  of  which  will  be  found  in 
the  ** Transactions"  for  that  year,  pages  455  to  461.  It  consists  of  a  thimble 
which  can  be  attached  to  a  common  gas-burner,  to  which  is  attach g<I  a  grad- 
uated half-circle.  Connected  witJi  thi^  i:^  a  horizontal  bar,  the  end  of  which 
is  a  jKjinter,  which  can  be  placed  at  any  part  of  the  cn*uduated  half*circle  by 
elevating  or  depressing  the  other  end  of  the  bar.  Upon  this  bar  slides  a 
am&U  box  which  is  connected  with  a  gas-jet,  and  at  the   upper  end  of  the 

Fig»  210, 
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thimble  and  at  right  angles  is  a  fixed  gas-jet,  the  two  jets  being  connected  by 
a  flexible  rubber  tube.  These  two  jets  may  be  placed  in  conflict  or  at  any 
distance  from  each  other  up  to  thirty  centimetres,  the  length  of  the  bar,  and 
at  any  possible  angle  with  the  bar  by  the  pivotal  action  of  the  latter.  The 
description  of  the  method  of  using  is  too  long  to  transcribe,  but  the  instru- 
ment is  applicable  for  the  determination  of  the  kind  and  degree  of  simple 
ametropia,  and  also  for  that  of  astigmatism.  The  bar  is  divided  into  spaoes 
of  two  and  one-half  centimetres  with  a  half  space  between  on  one  side,  and 
into  English  inches  and  half  inches  on  the  other.  Each  space  of  two  and 
one-half  centimetres  will  indicate  an  ametropia  of  one  dioptric,  and  each  inch 
one-thirty-sixth  of  the  old  system.  Dr.  Thomson  has  since  added  a  fifth  disk 
of  thin  brass,  one  and  one-half  inch  in  diameter,  having  in  iu  centre  ten  per* 
forations,  one-half  of  a  millimetre  each  in  diameter  and  one-half  of  a  milli- 
metre apart,  arrangeil  in  the  form  of  a  cross.  A  scratch  acn^ss  the  face  of  the 
disk,  in  a  line  with  the  stem,  enables  it  to  be  placed  at  any  angle  in  the  trial 
frames.  The  test-object  should  be  a  small  bright  point  of  light  at  a  dist^ince 
of  not  less  than  sixteen  feet  from  the  patient,  whose  accommodation  should 
be  entirely  paralyzed.  For  the  clinical  correction  of  astigmatism,  the  merid- 
ians of  greatest  and  least  ametropia  must  be  carefully  ascertained  by  the 
circular  opening  advised  by  Bonders  and  Dr.  Green*s  radiating  lines»  The 
disk  may  then  be  placed  in  the  trial  frames,  with  the  stem  of  the  cross  cor- 
reeponding  to  one  of  these,  and  by  passing  a  card  in  front  of  each  part  of 
the  croes,  the  refraction  of  each  nieri<iian  mav  be  separately  ascertained, 
("Tnma.  Amer.  OphthaL  Soc."  1<^7S,)— B.] 

[Javal  and  Schiotz  have  invented  a  new  practical  ophthalmometer  for  the 
determination  of  errors  of  refraction,  and  claim  for  it  the  fol towing  advan- 
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tages:  1.  It  su[»preBses  the  error  of  colJiiiiatioii  by  replacing  the  heliometric 
plates  of  othrr  mstrunieuis  by  a  bi*refracting  crystal.  2.  It  does  away  witb 
all  calculations  uml  ad  mils  of  readiug  off  the  refraction  of  each  lueridiati 
imioediatfly  m  dittptrics.  3.  It  dimioishes  the  number  of  readings  i\.*r  eat^h 
position,  in  incri'aHiii^^  the  precision  of  the  instrument  sufficiently  to  admit 
of  limiting  the  exiuninulion  in  uU  stfcurity  to  a  ttinglc  reading.  4.  In  ex« 
amining  for  astign^iiitjsni  iiU>ne,  the  nieridiaus  of  maximum  and  minituutii 
curvature  are  found  imnu'diatciy  by  il«  aid,  which  reduces  enorniniisly  tli« 
amount  of  labor  in  a  given  case.  5.  It  does  away  with  the  uecese^ity  of  a 
special  room,  by  permitting  the  work  to  be  done  by  daylight.  6,  The  instm* 
ment  h  sufficiently  small  to  admit  of  ita  being  placed  on  any  tnble.  (See 
*•  Annules  <l'oculistiqtie  "  Jnli-Aotit,  1881.)— B.]  "  j 

Donder:!*  has  distinguisiicd  three  forms  of  HBtigmatinnj,  viz.:  L  SimplQi 
astigmatism;  11.  Compound  astigmatism ;  III.  Mixed  astigmatism.  I 

I.  Simple  Astignnitisui.^ — ^The  state  of  refraction  of  the  one  principal 
raeridiun  is  emmetropic,  whereas  that  of  the  other  is  either  myopic  or  hyper- 
metropic. If  we,  in  such  a  case,  turn  the  slit  of  the  ^tenopa?ic  apparatus  in 
the  flirectiiin  of  the  normal  meridian,  the  acuteness  of  vision  will  be  perfe<*i, 
whereas  a  certain  Ci'ucave  <ir  c<»nvex  spherical  lens  will  be  retjuirea  if  tliu 
slit  is  turned  in  the  direction  of  the  other  meridian. 

Simple  astigmatism  is  divided  into:  L  Simfile  myopic  aBtigmatisra  (AailJ 
in  which  myopia  exists  in  the  one  jtrincipal  meridian,  and  emmetropla  in  the 
other.  2.  Simple  Hyin/rmetropic  Astigmatism  \,Ah).  In  this  there  is  hyper- 
metropia  in  the  one  principal  meriilian,  and  emmetropia  in  the  other. 

II.  Compound  Astigmalism.^In  this  firm,  myopia  or  bypermetropiaexisti' 
in  hotli  priuci[jal  meridiiios,  but  it  varies  in  degree.     If  the  atenopa^ic  islit  be 
used  in  such  cases,  it  will  be  lound  that  a  different  concave  or  convex  hm 
will  be  re<|uired  in  each  of  the  principal  meridianB,  in  tirder  to  render  tb<] 
acuteness  of  vision  normal. 

We  must  here  also  distinguish  two  forma:  1.  Compound  Myopic  Astii^ 
tisra  (M  -j-  Am).     Myopia  exists  in  both  principal  meridiang.    2.  CompouJnil 
Hypermetropic  Astigmatism  ( li  H-  Ah).      Hypermetropia  exists  in   boikl 
principal  meridians. 

III.  Mixed  Astigmatism. — This  is  a  rare  form,  in  which  the  one  principal 
meridian  is  myopic,  the  other  hypermetropic.  We  must  here  ah*'  *  *  ish: 
1.  Mixed  astigmatism,  w^ith  predominant  myopia  (Arab).  2.  'v  -^tig* 
matism,  with  predominant  hypermetropia  (Ahm). 

Knapp  and  S(»hweigger  have  pointed  out  that  the  opbthalmosoope 
furnishes  us  with  a  valuable  and  easy  diagnostic  symptom  of  regular  astif^ 
matism.     On  examining  in  the  direct  method  an  eye  affected  with  asttignm*! 
tism,  it  will   be  found  that  the  optic  disk,  instead  of  being  round»  appean 
elongated   in  one  direction,  and  that  the  latter  corresponds  exactly  to  tb« 
meri<lian  of  great^'st  curvature.     For  as  the  focal  distance  is  shorter  in  this 
meridian  than  in  the  other,  the  image  must  alst)  be  more  magnified  in  this 
directi«m.     If  we  now  examine  the  same  eye  in  the  inverte<l  image,  the  optic 
disk  will  appear  elongated  in  the  opposite  direction ;  thus, if  in  the  eroct  imag* 
the  disk  appears  oval  in  the  vertical  direction,  in  the  inverted  it  will  appear 
oval  in  the  horizontal  direction,  and  this  at  once  proves  the  rxi/<tence  of 
regular  astigmatism,  and  shows  also  that  the  vertical  njeridian  is  of  greater 
curvature,  and   couscfjuently,  has  a  less  focal  distance  than  the  horix^i^fl^^ 
The  comparative  exatrdnation  in  the  erect  and  inverted  image,  thef^^^^^ 
t\jrui<hes  us  with  a  most  valuable  aid  to  diagnosis*  which  will  ofieo  apareot      ^ 
the  neoe?s»ity  of  a  long  and  intricate  subjective  examination. 

[*'In  the  inverted  image  of  an  astigmatic  eyo  the  reoewkio  of  the  kiii 
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variation  in  the  size  anci  shiipe  of  the  optic  disk.  If  the  long 
^^  of  the  oval  contracts  when  the  lens  is  moved  from  the  eye  so  as  to 
ime  equal  to  the  short,  and  thus  make  a  circle*  then  the  astigmatism  is 
hypertuetnipie.  If,  on  the  contrary,  the  short  diameter  expands  so  as  to 
becimie  etjual,  at  tlie  focal  distance  of  the  lens,  to  the  Iting,  and  thus  make 
a  circle,  the  astigmatism  is  myopic."     (Loring,  I.  c,  p.  <Jo.) — B.] 

In  exnmining,  iu  the  erect  iiiuige,  an  eye  aflected  with  hypermetropic 
aistigmatism,  it  will  iit^i  he  fouml  that  in  order  to  see  with  equal  diniiictness 
the  vessel:*  running  in  tlirteri'riL  dirertious,  tlie  state  of  accomoiodation  of 
the  observer*8  eye  has  to  undergo  a  chatjj;^e. 

Mr,  Bowman  "has  been  sometimes  leil  to  the  discovery  of  regular  astig- 
matism of  the  cornea,  and  the  direction  of  the  chief  meridians  by  using  the 
mirror  of  the  ophthalmoscope  much  iu  the  game  way  as  tor  slight  degrees 
of  conical  cornea.  The  ob^^crvation  18  more  easy  if  the  optic  disk  is  in  the 
line  uf  siglit  aud  the  pupil  large.  The  mirror  is  to  be  held  at  two  feet 
distance^  and  its  incliuatiou  rapidly  varied,  so  as  to  throw  the  light  on  the 
eye  at  small  angles*  to  the  perj^eridirular,  and  from  opposite  sitles  in  *5ucce&- 
siou,  in  successive  meridians?.  The  areti  lA'  the  pupil  then  exhibits  a  some- 
what linear  shallow  in  some  meriiJiaiis  rather  thau  iu  othet^."* 

Mr,  C'OU|)er  has  lately  shnwn^  that  cases  of  mixed  astigmatism  may  be 
readily  diagnosed  with  the  t>phthalm<iscopic  mirror  alone;  an  inverted  or  an 
erect  imag»'  becomiug  alternately  visible  according  as  the  ob:?erver  views  the 
fun<Ui^  through  the  merirlian  of  the  greatest  or  of  the  least  curvature.  Mr* 
Oiuper  has  kindly  furnished  me  with  a  brief  outline  of  ^ume  of  his  obser- 
viitious ;  and  I  can,  from  my  own  experience,  recummend  his  mode  of  exam- 
ination as  very  practical  and  ucieful.  For  thia  examination  he  emplnys 
a  concave  nurror  of  silvered  glass  of  about  thirty  inches  focus,  which 
enables  him  U^  illuminate  the  fundus  at  a  maximum  distance  of  about 
five  feet.  A  concave  nurror  of  six  or  eight  inches  fncus  scatters  the 
rays  too  much  to  permit  of  an  adequate  iUumiuation  at  even  half  this  dis- 
tance. A  twofold  object  is  served  by  commencing  the  exa  mi  nation  from  an 
extreme  distance  of  live  feet.  1.  Very  small  liegrees  of  mytrpia  can  be 
reci^iguized  by  the  inverted  aerial  image,  wliich  is  thus  placed  beyond  the 
observer's  near  point.  2.  The  meriiliaii  plane«.  of  rauximum  and  minimum 
curvature  are  sometimes  clearly  revealed  by  the  distortion  which  the  innige 
undergoes  when  viewed  from  a  distance.  It  is  best  to  have  the  acC4>mn]oda- 
tion  paralyzed  with  atropine,  and  ttie  surgeon  should  then  recede  U*  a  surti- 
cient  diatiince  to  make  sure  of  gaining  au  inverte<l  image,  and  next  direct 
the  patient  to  fttllnw  with  the  eye  under  observation  gentle  movements  of 
the  forefinger,  in  a  horiz(uital  and  vertical  direction,  and  then  notice  in  which 
direction  and  at  what  distance  he  gains  the  inverted  or  the  erect  image. 

Mr,  Couper  lays  special  stress  upon  the  fact,  that  in  this  mode  of  examina- 
tion the  observer  may — by  taking  strict  account  of  the  adjustment  of  his 
own  eye — gain  a  much  more  definite  result  than  the  mei^  existence  of 
asymmetry  of  the  meflia.  For  instance,  if  the  observer,  with  his  eye  ad- 
justetl  for  parallel  rays,  obtains  at  a  minimum  distance  a  clear  image  of  the 
linear  details  of  the  fundus  in  one  particular  direction,  and  if,  being  emme- 
tropic, he  cannot,  by  any  adjustment  of  which  his  eye  is  capable,  obtain  a 
clear  image  «if  those  details  running  at  a  right  angle  to  the  fjrraer,  he  knows 
that  he  has  before  him  a  case  of  simple  myopic  astigmatism.  Whereas,  if 
he  gets  a  clear  inmge  of  certain  details  when  his  eye  is  accommodated  for 
piirallel    rays,  and  can    then,  by  exerting  his  accommodation,  render  this 


>  Dooden,  p.  490. 


■  ««  Med.  Times  and  Oasctte^*'  Jaa.  30,  1B69. 
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ima^e  dim,  and  at  the  same  time  gaiu  a  distinct  view  of  linear  details  Ivi 
at  a  right  augle  to  those  first  seen,  he  knovv!*  that  he  has  to  deaJ  with  simph 
hypernietrupie  astigmatism.     Agaiu,  if  no  part  uf  the  lujage  be  dii^l 
thu  niiiiinuim  distance  except  he  exertg  a  certain  amount  of  uccoinoioi 
and  it\  moreover,  he  is  obliged  to  exert  a  ditferent  iicgree  of  uctrutuniodat 
in  order  to  see  in  succession  linear  details  placed  at  a  right  angle  to  vai 
other,  it  proves  that  it  is  a  case  of  compound   hypermetropic  lisiigmatwa 
Mr.  Cooper  has  also  found  that  it  is  possible  to  iliagnuiie  astigmatism  by] 
means  of  the   change  of  form  which   the  inverted  image  of  the  optic  rlisk- 
undergoes,  when  the  distance  of  the  object  lens  from  the  eye  \&  varied.     Thii] 
test  is  founded  on  an  observation  of  Mr.  Jonathan  Hutchinson*i*  regardiaj^ 
certain  contrasted  peculiarities  af  the  inverted  image  in  myopia  and  hypcj^j 
metropiu.     In  hyf>ermetrnpia  the  size  of  the  disk  appears  to  diminish  a^  ll 
object  lens  is  moved  further  from  the  eye  of  the  patient;  whereas  in  myopii 
it  is  enlarged.     Now  Mr.  Couper  has  observed  that  in  simple  hypermelropii 
astigmatism  the  image  of  the  disk  contracts,  as  the  lens  recedes  from  the  e] 
in   the  diameter  correi?p<uiding  to  tlie  plane  of  minimum   curvature.  ftn< 
undergoes  little  or  no  change  in  the  size  in  the  opposite  diameter  ;  whereaal 
in  simple  myopic  astigmatism,  its  image  is  enlarged  in  the  diameter  of  maxir 
mum  curvature,  and  remains  unchanged  in  the  opjMiwite  diamet^jr.     [Tl 
determination  of  astigmatism  with  the  ojihtfialmoscope  is  a  much  nioru 
cult  matter,  and  the  results  less  accurate  than  in  cases  of  simple  refr 
anomaly.     We  know  from  Hchweigger  that  in  an  astigmatic  eye,  setjni 
the  erect  image,  the  optic  disk  is  ehjngated  in  the  direction  of  the  inpi 
of  greatest  refraction,  while  with  the  inverted  image,  it  is  in  the  mcridn 
least  refraction.     The  glass  that  does  away  with  the  dist^^irtion  is  the  rni^ai^ui 
of  the  degree  of  astigmatism.     The  test-point  for  examination  in  these 
is  the  light  streak  seen  on  the  centre  of  curvature  of  the  ve^jeJg,     ThU 
streak  loses  its  brilliancy  and  clearness  of  definition  the  moment  the  vcssi*! 
out  of  focus.     This  gives  the  direction  of  one  of  the  principal  meridians,  an< 
it  is  known  that  the  other  is  at  right  angles  to  it.     The  refraction  of  each^ 
meridian  is  now  to  be  determined  separately,  and  the  diHerence   bet  wees, 
the  two  will  be  the  degree  of  aatigmatisin  present.  » Lorlng,  U\c  ciL,  pp.  'M-AXs, 

-^■\     .    .    ' 

Astigmatism  is  generally  congenital  and  often  hcrerlitary  ;  it  may,  b< 
ever*  also  be  acquired.     [A  certain  degree  of  meridional  asymojelry 
in  all  eyes,  and  cannot  be  regarded  as  abnormal,  unless  the  acuteiiCM  tt 
Vision  stitfers  thereby, — B.]     The  congenital  astigmatism  is  mostly  firgrukr^ 
and  dependent  upon  asymmetry  of  the  cornea.     In  the  majoritv  of  ett^ca 
is  present  in  hoth  eyes,  although  perhaps  in  varying  degree.     t)(jnder*  la 
found  that  abnormal  astigmatism  occurs  far  more  frequently  in  hyprrnu 
tropic  eyee  than  others;  indeed,  he  even  thinks  that  out  of  six  hy|ieni>i 
tropic  eym  one  suffers  from  abnormal  astigmatism.     The  amblvopin  whici 
!D  exists  in  hypermetropia,  and  which  cannot  be  remedied  fey  sphcricAln 
ivex  leustes,  is  mostly  due  to  astigmatism.     We  often  find   that  pcrsonft^ 
iconsciously  correct  a  certain    amount  of  astigmatism  by  holding  their 

d  on  one  side,  and  thus  looking  slantingly  through  their  spectaclce. 

Artfuirrd  fn^fifjinntUm  is  mostly  caused  by  inflammatory  changce 

•*nett,  wfiicii  hud  to  consecutive  flattening  of  the  cornea,  and  l*»ave 

tm  (Opacities  and  cicatrices;  it  may  also  be  caused  by  irregi:  t 

t«i^itir»n  of  the  ed^'cs  of  the  incision  alter  the  operation  oJ  mjo 

We  oi'CJL«^innally  find  that  if  iridectomy,  or  iridodesis,  is  porfofiQid 

r  opacity  ttl'tlie  cornea,  a  considerable  degree  of  amblyopia  persisti 

.hi!  operation,  although  tlie  pupil  ib  now  brought  opposite  to  a  tnn»* 
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parent  portion  of  the  cornea.  On  examination,  we  then  observe  that  in 
many  of  these  cases  this  weakness  of  siglit  is  dne  to  astigmatism,  and  that 
vision  is  greatly  improved  by  a  cylindrical  Ions.  Acquired  astigmatism  may 
also  be  caused  by  dislocation  of  the  crystalline  lens,  more  particularly  if  it 
is  obliquely  displaced  in  the  area  of  the  pupil. 

The  best  examples  of  pure  regular  itstigmatism  are  furnished  by  successful 
cataract  operations,  for  then  any  irregular  astigmatism  which  may  have 
been  caused  by  the  lens,  will,  of  course,  have  been  removed. 

The  disturbance  of  vision  produced  by  even  a  slight  degree  of  astignnitisra 
18  oilen  very  great  and  annoying,  as  the  form  and  sha[)e  of  minute  objects 
(such  as  small  letters)  are  so  changed,  that  they  cannot  be  seen  with  dis- 
tinctness, but  look  blurred  and  confused.  Tins  is  due  to  the  fact  that 
certain  portions  of  a  letter  are  yet  quite  distinct,  whilst  others  are  i'aint  or 
unapparent.  Thus  the  vertical  lines  of  the  letter  H  may  apjiear  quite  dark 
and  clear,  whilst  the  horizontal  connecting  line  is  almost  invisible.  This 
also  gives  a  peculiar  tremuiousness  and  uncertainty  to  the  outline  of  the 
object.  On  account  of  the  cwxistence  of  irregular  astigmatism,  the  patient 
may  also  be  aflected  with  monocular  diplopia  or  polyopia. 

Kegular  astigmatism  may  be  remedied  by  the  use  of  cylindrical  lenses, 
which  enable  us  to  correct  the  anomaly  of  refraction  in  each  of  the  princi])al 
meridians. 

A  cylindrical  lens  is  the  segment  of  a  cylinder,  and  refracts  those  rays  of 
light  the  strongest  which  strike  it  in  a  plane  at  right  angles  to  the  axis  of 
cylindrical  curvature ;  whereas  the  rays  which  pass  through  its  axis  suffer 
no  deviation  at  all.  In  this,  therefore,  the  cylindrical  lens  differs  from  the 
spherical,  which  refracts  the  rays  in  all  planes  of  the  segment. 

Now,  if  in  a  case  of  simple  astigmatism  the  one  principal  meridian  is 
normal,  so  that  rays  passing  through  it  are  united  exactly  upon  the  retina, 
and  the  other  principal  meridian  is  myopic  or  hy{)ermetropic,  an<l  the  rays 
paasinfi^  through  it  are  brought  to  a  focus  before  or  behind  the  retina,  we 
should  correct  this  anomaly  of  refraction  by  means  of  a  cylindrical  lens 
whose  SL^iB  corre8[)onds  to  the  normal  meridian.  The  effect  of  this  would 
be  that  the  rays  which  pass  through  iU  axis  would  undergo  no  refraction, 
whereas  those  that  pass  in  a  plane  at  right  angles  to  the  axis  would  undergo 
the  necessary  refraction,  and  thus  neutralize  the  anomaly  which  obtains  in 
this  meridian. 

A  convex  cylindrical  lens  should  be  placed  in  such  a  direction  that  its 
axis  lies  in  the  plane  of  the  highest  refracting  meridian,  in  onler  that  it  may 
give  to  the  rays  which  undergo  the  smallest  degree  of  deflection  such  an 
mcreased  amount  of  convergence  as  if  they  ptissed  through  the  meridian  of 
the  greatest  refraction. 

The  reverse  obtains  in  the  case  of  concave  cylindrical  lenses,  for  here  the 
axis  must  correspond  to  the  meridian  of  least  refraction,  so  that  the  focal 
length  of  the  meridian  of  greatest  curvature  may  be  increased,  and  made 
equal  to  that  of  the  meridian  of  least  refraction.  A  glance  at  Fig.  205, 
p.  649,  will  readily  explain  this. 

I  will  now  illustrate  the  choice  of  cylindrical  lenses  by  some  examples. 

I.  Simple  Aaligmalisin, — The  state  of  refracti«)n  of  the  one  princij)al  merid- 
ian is  emmetropic,  whereas  that  of  the  other  is  either  myopic  or  hypermetroi)ic. 

1.  Simple  Myopic  Astigmatunn  (Am). — Let  us  suppose  that  there  is  em- 
metropia  in  the  principal  horizontal  meridian  Uhe  far  point  lying  at  an 
infinite  distance,  t.  e.,  R  =  oo^,  but  that  in  the  principal  vertical  meridian 

there  is  myopia  =  --,  then  Am  :^  -  —  -^  =  --• 
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In  order  to  correct  this,  a  concave  cy]ijidt*ical  lens  of  eight  ioebes  foci 
will  he  requind,  its  axis  corresponding^  to  tbe  hort2onial  ineridiaD,  so  thi 
tlie  ravB  ot  light  may  here  pa^s  without  undergoing  any  refraction,  and  oul] 
tht)8<?  wliiclj  pai^s  at  a  riglit  angle  to  the  axis  (vertically')  be  refmcl^Hl,  &o 
to  neutralize  the  rayojjia  which  exisUM  in  the  principal  verticnl  njeridiai 
To  be  quite  accurate,  ihe  leu^  should  be  slightly  stronger  (seven  and  on< 
half  inches  focus),  for  one-half  an  iuch  should  be  deducted  from  the  sirengt 
of  tfie  concave  lens,  on  account  of  the  distance  of  the  latter  from  the  nodi 
point.  In  hypemietropiii,  vu  the  other  hand,  this  distance  of  about  one-hal 
an  inch  riiut^t  be  added  to  the  number  of  the  convex  lens.  In  slight  degre 
of  myopia  or  hyperraetropia  (below  ^  or  ^ j  we  may,  however,  amit  thi 
distance  in  the  calculation. 

2.  Slmpk  Ht/pennelropic  Astigmalimti  (Ah). — In  the  horizontal  nieridiao 
let  tliere  be  hypermetropia  =^  ^^,  in  the  vertical  einmetropia,  then  Ah  = 

—  —  ^r  =  in*  ^^^  ^^^^  patient  will  require  a  convex  cylindrical  lens  often 

inches  focus  with  its  axis  placed  vertically. 

II.  Compound  Afilifjmait^H.—ln  this  form  it  will  be  remembered,  that 
niynpia  or  hypermetropia  exists  in  htith  the  principal  meridiaus,  but  that  it 
varies  in  degree. 

It  will  be  found  very  much  to  facilitate  the  understanding  of  these  casw 
of  compound  a>tigmfUism»  if  we  consider  the  eye  to  be  atfected  with  simple 
myopia  or  hyperjiietn»pia,  but  that  there  exists  besides  a  maximum  degree 
of  this  anoujaly  of  refructi(>n  in  one  of  the  principiil  meridians.  We  have, 
therefore,  a  certain  decree  of  myopia  or  hypermetropia  common  to  the  wholt^ 
eye,  besides  a  certain,  special  degree  in  one  of  the  prim-ipal  meridians. 

1.  Compound  Myopic  Astigwattimi  (M  +  Am). — Myopia  exists  io  bol 
meridians,  but  to  a  higher  degree  in  the  one  than  in  the  other. 

In  the  principal  vertical  meridinn  let  M  =^   ^, 

In  the  principal  horizuutal  meridian  let  M  ^  ^.     We  then  have  myopia 

^  and   Am  =  --  —  --  ^  ^   to  be  written  as  M  =  — :  +  Am  -r^. 

30  15       30       30  30  ^  30 

In  such  a  case,  a  spherico-cylindrical  lens  is  required,  the  one  surface 
which   has  a  spheiical,  the  other  a  cylindrical   curvature,  an<i   its  action  Ml 
that  of  a  piano-cylindrical  Icni^  combined  with  a  piano-spherical  lens,  and 
may  be  expressed  by  the  formula  for  each  of  the  refracting  surfaces,  uniu 
by  a  sign  of  combination. 

The  case  which  wc  have  supposed,  would  therefore  be  corrected  bj 
_  1     ^  _  1 

SO**""    30 '; 

For  the  spherical  and  cylindrical  surface  would  require  to  have  a  ll€ga^, 
tive  focal  distance  of  thirty  itiches,  and  the  axis  of  ihe  cylindrical  6U] 
would  have  to  be  placed  horizantally. 

2,  Compound  Jlifpermelropic  Asfiffmaiimn  (H  -f-  Ah), — Hyperinelropiai 
exists  in  both  principal  meridians,  but  more  in  the  one  than  in  the  oiher. 

In  the  vertical  meridian  let  H  ;=:  ^\.     In   the  horizontxil  meridian  let 

II    -.   '        --    --  -   -        "  -   1 


12 
and  we  write  H 


We   have  then  H  ^= 
1      .     .t    1 


and  moreover  Ah  =  ^^  — 


18 


+  Ah 


m 


__^  1 
18'  12       18      36' 

Hence  a  positive  spherico-eylindrical  lena 


will  be  required,  and  it  will  be  corrected  bv       s  O  t>.  c, 

^  *    18    ^  36 

cylindrical  surface  being  placed  vertically. 


the   axis    of  the 
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III.  Mixed  Adigmatiifm, — In  this  form,  in  which  myopia  exists  in  the  one 
principal  meridian,  and  hypermetropia  in  the  other,  we  must  make  use  of 
bi-cylindrical  glasses.  These  consist  of  two  cylindrical  surfaces  of  curva- 
ture, the  axes  of  which  are  perpendicular  to  one  another ,  the  one  surface 
is  concave,  the  other  convex.  In  consequence  of  this,  the  effect  of  such 
lenses  b  to  render  parallel  incident  rays  divergent  in  the  plane  of  one  axis, 
and  convergent  in  that  of  the  other.  The  axis  of  the  concave  surface  must 
be  placed  iu  the  direction  of  the  hypermetropic  meridian,  and  the  axis  of 
the  convex  surface  in  the  direction  of  the  myopic  meridian.  Their  action 
may  be  expressed  by  the  formula  for  each  of  the  two  planes,  united  by  a 

sign  of  a  right  angle  I 

1.  Mixed  Aitigmatismf  with  predominant  myopia  (Amh). 

In  the  vertical  meridian  let  M  =  -^.     In  the  horizontal  meridian  let 

H  =  — - .      Therefore  Amh  =  M  ^-  +  H  -^  =  -  ,   and   is    corrected   by 
20  10  20       64  ^ 

20     !         10 

The  axis  of  the  convex  surface  to  be  placed  vertically,  that  of  the  concave 
horizontally. 

2.  Mixed  Astigmatism  with  predominant  hypermetropia  (Ahm). 

In  the  vertical   meridian  let  M  =  ^.     In  the  horizontal  meridian  let 

H  =  Yo'     Therefore  Ahm  =  H  --  +  M    -  =  — ,  and   is  corrected   by 

12  M        1^ 

The  axis  of  the  convex  surface  to  be  placed  vertically,  that  of  the  concave 
surface  horizontally. 

^  These  examples  illustrate  the  method  to  be  adopted  in  finding  glasses  to 
correct  the  astigmatism  and  the  ametropia.  But  in  many  cases  it  is  not 
advisable  completely  to  neutralize  the  anomaly  of  refraction,  both  on  account 
of  the  difference  in  the  size  of  the  retinal  images  which  will  occur  if  the 
lenses  are  strong,  and  also  on  account  of  the  disturbance  in  the  combined 
action  of  the  cuiary  muscle  and  the  internal  recti  muscles.  It  is  often 
desirable  that  the  astigmatism  should  be  wholly  corrected,  but  that  only  a 
certain  portion  of  the  myopia  or  hypermetropia  should  be  neutralized. 

After  the  operation  of  extraction  of  cataract,  the  sight  is  often  materially 
improved  by  cylindrical  lenses,  even  although  before  the  opacity  of  the  lens 
the  sight  had  been  perfectly  normal.  Such  cases  can  only  be  explained  on 
the  supposition  that  a  certain  degree  of  corneal  astigmatism  had  been  neu- 
tralized (compensated  for)  by  some  lenticular  astigmatism,  so  that,  when  the 
lens  is  absent,  the  ill-effects  from  the  corneal  astigmatism  make  themselves 
felt.  This  condition  must  of  course  be  distinguished  from  the  acquired 
astigmatism  due  to  a  faulty  cicatrization  of  the  section.  In  all  cases  of 
extraction,  in  which  the  sight  is  not  as  good  as  might  be  expected  from  the 
general  appearance  of  the  eye,  the  presence  of  astigmatism  should  be  looked 
lor,  and  the  effect  of  cylindrical  lenses  tried. 

It  is  of  great  consequence  that  the  axes  of  the  surfaces  of  curvature  of 
the  cylindrical  glasses  should  be  situated  in  the  principal  meridians  of  the 
eye,  for  even  a  very  slight  deviation  will  give  rise  to  considerable  indistinct- 
ness of  vision.  In  order  to  insure  the  exact  adaptation  of  the  glasses  to  the 
eye,  the  lenses  should  be  set  in  round  frames,  which  permit  of  their  being 
readily  rotated  in  any  direction.     When  the  proper  position  of  the  axis  is 


(}62      ANOMALIES    OF    REFRACTION    AND    ACCOMMODATIO 


found,  the  screw  ebnuld  be  tigtitcDcd,  and  the  lens  thus  lirmlv  fixed  in  the 
desired  position.  The  clumsy  and  awkward  appearance  of  the  circulttr 
frames  may  he  greatly  diminished  by  making  them  of  a  smaller  diameter, 
or  by  luiving  the  ghij?ses  ground  down  into  ovaJ  ones,  and  then  reset  into 
oval  frames.     But  thb  re<iuires  great  exactitude  and  nicety. 

Irrrgular  antiffmatmn  may  be  divided  into  two  classea,  the  normal  or 
physiologieul,  and  the  abnormal  or  pathologicab 

Normal  irregular  aMigm'itism  h  due  to  irregularities  In  the  ttructure  and 
density  of  the  erystaJliue  iens,  so  that  an  aberration  of  the  rays  occiire  as 
they  traver*?e  the  diiierent  sectors,  in  consequence  of  which  there  is  aa 
iiup<?rfect  coincidence,  even  after  accommodation,  of  the  images  of  the 
difierent  sectors  \  and  there  is  aliso  the  astigmatism  proper  to  the  image  of 
e^eh  .«ector  iu  itself  The  normal  irregular  asitigmatism  is  of  course  wanting 
in  eyeti  in  which  the  lens  has  been  removed.  The  chief  syiuptoui  of  this 
fornt  *A'  irregular  astigmaiism  is  polyopia,  but  the  acutenes^  uf  vii^tou  is  not 
aflected.  Whenever  the  latter  is  diminished,  we  must  regard  it  as  abnurmal 
irregular  aytignmti&jm. 

Ahnormal  inegutur  astigmatism  may  depend  upon  some  defect  in  the  cur 
vature  of  the  cornea,  ur  &>me  irregularity  in  the  structure  or  po^ition  of  tlw 
Lena.  The  irregubirity  in  the  curvature  of  the  cornea  nmy  be  due  to  thin- 
ning of  the  latter  iiAer  keratitis,  to  conical  cornea,  or  to  a  faulty  unioa  of 
the  jtectiun  in  extraction  of  cataract  The  defect  of  the  len**  may  be  owing 
to  changers  iu  its  structure,  e.  g.^  conmiencing  i-ataract,  or  to  displacement  of 
the  lens,  eo  that  its  edge  liea  partially  in  the  area  of  the  pupil,  which  may 
also  give  rise  to  this  form  of  astigmatism.  On  acc<mnt  of  these  irregularities 
in  the  cornea  or  lens,  the  refraction  of  tu minims  rays  is  much  distorted;  fur 
not  only  do  the  rays  in  a  certain  diameter  undergo  irregular  refraction,  but 
even  perhai>s  individual  rays  in  the  same  diameter,  Tlje  retina,  therefore, 
receives  a  very  confused  and  blurred  image,  and  hence  there  is  alvrajB  & 
considerable  degree  of  impairment  of  vision,  the  objects,  moreover,  looking 
more  or  less  crooked  and  distorted  (metamorphopsia).  Monocular  diplopia 
or  polyopia  is  often  also  present  Amongst  the  objective  symptoms  of  irreg* 
ular  astigmatism  may  be  mentionerl  irregularity  of  the  corneal  reflections, 
the  surface  ni'  the  iris  ap|>earing  i^^rhaps  also  somewhat  wavy.  With  the 
obJinue  illuminatictn,  changes  iti  the  curvature  of  the  cornea  or  of  the  jjohi- 
tiun  of  the  lens  are  easily  recoguized.  On  examiuing  the  fundus  with  the 
ophthalmoscope,  the  optic  disk  and  retinal  vessels  will  apjHur  distorted  and 
iri^gular,  and  there  will  he  a  more  or  less  well-marked  parallax. 

Whilst  the  irregular  asligmalisni  cannot  becorrectetl  by  cylintlrical  glasses^ 
it  is  i>i\en  susceptible  of  improvement  by  stcnopseic  spectacles,  which  render 
the  image  less  distorted  and  confused,  hy  excluding  a  large  jK>rti<tn  of  the 
irregularly  refracted  rays.  If  regular  astigmatism  coexist  with  the  irregular, 
it  wdl  generally  be  advantageous  to  correct  this  by  proper  cylindrical  lenses. 


8.— APHAKIA    (ABSENCE   OF   THE  CRYSTALLINE    LENS). 


This  condition  may  be  due  to  an  operation  for  cataract,  to  nb&orpttcio  of 
the  lens  afler  traumatic  cataract,  or  dislocation  of  the  lens  into  the  vitrectus 
humor;  it  may  also  be  congenital.  The  state  of  refraction  is,  of  course, 
greatly  altered  by  the  absence  of  the  lens.  Thus,  an  emmetropic  eve  be- 
comes strongly  hypermetropic;  a  hypermetropic  eye  still  more  so;  wKcreas 
a  myopic  eye  will  become  less  short-sighted,  or,  if  the  degree  of  myopia  wns 
very  great,  it  may  even  bec'onie  emmetropic.     The  power  of  accommodation 
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la  completely  absent  io  aphakia.  This  hasbeeo  now  incontrovertibly  proved 
by  Dontlers'  numerous  and  inciiit  exact  experitiient^t. 

The  aciiteness  of  vision,  even  after  the  most  succeBsfiil  openitious  for  cat- 
aract, ami  with  the  aid  of  the  most  t^uitable  ghvs^e^,  dijes  not  usually  reach 
normal  standard.  In  i>ld  persons,  this  is  frequently  due  to  certain  senile 
ge*  which  take  place  in  all  eyes,  and  often  considerably  deteriorate  the 
But  we  must  not  forget  that  the  insufficient  aid  furnished  by  spherical 
_  may  be  due  to  afitigniatism,  and  we  should,  therefore,  always  try  the 

effect  of  cylindrical  gla^ge^  in  such  cases.  Another  not  un frequent  cause  is 
to  be  found  in  the  presence  of  secondary  catiiract,  or  even  in  the  wrinkling 
of  the  trauisparent  capsule,  which  may  produce  considerable  distortion  and 
cx>o fusion  of  the  retina!  image. 

Patients  who  have  been  o[ierated  upon  for  cataract  require  very  strong 
convex  glasses  to  neutralize  the  acquired  hypermetropia.  The  strength  of 
tbese  glasses  will  vary  aecitrding  to  the  degree  of  tlie  hypermetropia,  *.  f.,  the 
length  of  the  optic  axis;  for  the  shorter  the  latter  is,  the  stronger  will  the 
JeoB  require  to  be.  Two  sets  of  ghisses  will  be  wanted,  one  for  distant  ob- 
jects, and  one  for  reading,  sewing,  etc.  For  the  former  purpose,  the  number 
generally  ranges*  from  four  inches  to  five  inches  focus;  for  the  latter,  I'rom 
two  inches  to  two  and  a  half  inches  focus.  But  as  this  varies  considerably, 
difterent  ntimhei'S  must  be  tried  until  the  best  is  found,  and  it  must  be  re- 
membered that  in  these  lenses  of  high  power,  a  slight  difference  may  exert 
ft  very  considerable  effect  upon  the  sight.  In  order  to  remedy  the  great 
«phericiil  and  chromatic  aberration  of  light  which  is  prwiuce^l  in  these  lenses 
from  the  difference  in  the  thickness  at  the  centre  and  at  the  |>eriphery,  sanch 
Spectacles  are  generally  set  in  a  broad  hctrn  or  tortoise-shell  frame,  which 
leaves  only  the  more  central  portion  of  the  glass  exix>»ed.  If  the  patient  is 
aatigmatic,  he  will  require  a  sphero-eylindrical  glass,  which,  if  made  in  the 
ordinary  manner,  will  be  very  heavy  and  clumsy.  To  remedy  this  defect, 
Dr.  Ijoring*  hn£  had  the  lenses  made  in  the  ibllowing  manner:  **  A  sinji)le 
cvlindric  ghu^s  of  the  required  strength  is  first  set  in  the  spectacle  frame  in 
the  usual  way,  the  axis  of  the  glass,  of  coudk^  running  in  the  required  direc- 
tion. A  thin  plano-convex  glass  is  then  ground,  and,  taking  advantage  of 
the  fact  that  lenses  can  be  cemented  by  Canada  balsam,  this  is  firjuly  Hxed 
bv  its  plane  surface  to  the  back  or  plane  surface  of  the  cylindric  glass." 
The  weight  of  the  two  combined  lenses  when  nicely  made  is  only  one-fourth 
bf  the  ordinary  cataract-glaaseg. 

9,— PARALYSIS,  SPASM,  AND  ATONY   OF   THE   CILIARY   MUHCLE. 

Diminution  or  loss  of  accommodation  from  paralysis  or  atony  of  the  ciliary 
muscle  is  occasionally  met  with  after  severe  illness,  the  whole  muscular 
system  being  greatly  debilitaterL  In  such  cases,  it  is  not  unfrequently  mis- 
taken for  amblyopia  depencfent  upon  geneni!  debility.  It  is  also  often  met 
with  afler  diphtheria,  and  appears  to  depend  less  upt>n  general  constitutif>nal 
weakness,  than  upon  some  special  and  peculiar  cause,  the  exact  nature  of 
which  is  undetermined.  [A  cold  is  often  regarded  as  a  cause,  and  often  no 
cause  C4in  be  found.     Many  cases  are  due  to  brain  disease. — B.] 

The  symptoms  of  paralysis  of  the  accommodation  are  very  marked  in 
emmetropic  eyes.  The  patients  find  that  tliey  cannot  accurately  distinguish 
near  objects,  80  that  they  are  quite  unable  to  read,  write,  or  sew;  but  at  a 
distance  they  can  see  distinctly.     The  far  point  has  undergone  no  change  in 

»  "TrauaactionB  of  the  Ophtbulmological  Society,"  1871»  p.  108. 
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position,  but  the  near  pi>iiit  has  receded  further  frr»iu  the  eye*     If  we  teetibf 
sight  with  a  ci»nvex  lens  of  six  inclies  focus,  we  find,  perhapt,  ibai  the  near 
point  has  receded  to  five  or  five  and  one-half  inches  from  the  eye,  and  that 
the  far  point  lies  at  »ix  inches  (the  focal  distance  of  the  lens )»  hence  that 
the  power  of  aceonimodation  it*  almost  entirely  lost.     The  piisillon  of  the 
near  point  will,  of  course,  vary  with   the  dejjree  of  paralysis;  if  thii^  is  bm 
slight  (paresis),  the  near  p<iint  may  be  but  little  removed   from  the  eye,  aud 
the  dijiturbanoe  of  vision  but  ineinisidcrable.    If  there  is  complete  paralyMfi. 
the  patients  cattnot  generally  distinguish  any  print  smaller  than  Ko.  14  or 
16  of  il%er,  but  can  easily  read  the  tinest  type  with  strong  convex  k'uses* 
The  sight  h  much  less  aifecled  in  4»hort-sighted   persons,  for  if  the  myapia 
=  j\  or  ^\,  they  are  still  able  to  rea<l  at  their  far  point  ( tw^elve  or  fuurteiTn 
inches),  a^  only  the  near  point  iindergoei*  a  change,  and   the  far  point  lie* 
sufficiently  close  t«>  the  eye  t*»  permit  of  small  objects  being  aeeu  nislinctly. 
In  hypijrmetropic  patients  it  is,  however,  quite  different,  for  in  them  both  the 
near  nu<l  distant  sight  is  impaired,  just  as  after  the  instillation  of  atropimv 
In  incoujplete  paralysi>»  the  symptonts  often  resemble  those  of  asthenopia, 
and  the  true  nature  of  the  nffectiun  may  be  easily  overlooked,  if  the  ningr 
of  the  acconinnxlation  is  not  examined.     Together  with  the  paralysis  of  the 
accoramodatiou,  there  is  almost  always  paralysis  of  the  constrictor  pupillw* 
and  consequent  dilatation  of  the  pupil,  tis  both  muscles  are  suppliea  by  the] 
third  nerve;  and  frequently  other  muscles  of  the  eye  supplied  by  thi**  nerve,- 
are  also  affected.     lu  tryiujj^  the  sight,  attention  should  lie  paid  to  this  dila-' 
tation  of  the  pupil,  and  the  consequent  presence  of  circles  of  diffusion  U|hjO 
the  retina,  and  the  fiatient  sht>uld  be  directed  to  read  through  a  snjail  sitao-! 
pseic  opening.     [Paralysis  of  accommodation  also  occurs  without  particifja- 
tioo  of  the  sphincter  of  the  iris,  and  here  the  annoyance  to  vision  is  not  sO 
great,  because  the  circles  of  dispersion  are  not  so  greaL     Micro|ii3ia  is  oileaj 
complained  of  in  these  cases. — B.] 

The  treatment  of  cases  of  pandysis  of  the  ciliary  rauscle  must  depend 
upon  the  cause.  If  the  patient  has  been  suffering  from  diphtheria  or  an? j 
debilitating  disease,  tonics  must  be  i*ur  chief  remedy.  In  the  rheumatic  ft^n 
(due  to  exposure  to  cold  or  draught)  or  the  syphilitic,  iodide  and  bromide 
potassium  are  of  much  use,  as  also  a  suppurating  blister  behind  the  com^ 
sponding  ear.  I  have  often  found  the  most  marked  and  speedy  "  "  from 
tne  latter  remedy,  go  that  a  patient,  who  before  could  only  dei  ttcffl 

of  14  or  16  Jiiger,  was  able,  within  twenty-four  or  forty-eight  houi&  atl 
application  of  the  blister,  to  read  the  finest  print.  I  have  also  used  the 
lion  oi'  the  extract  of  Calabar  bean  with  excellent  results,  I  employ; 
a  strent^th  sufficient  to  cause  crmsiderable  contraction  of  the  ciliarv 
and  coii&trictor  pupilhe^  without,  however,  over-stndning,  and  thus  tali 
these  muscles,  I  then  allow  the  effect  to  pass  off  entirely,  and  aA^er 
days*  re^t,  the  extract  is  reapplied,  so  that  the  muscles  may  be  pen^xiicaJ 
stimulated.  The  action  of  Calabar  bean,  and  iu  f>eculiar  eflfect  u[ 
the  pupil,  were  fully  investigated,  in  1862,  by  I)r,  Fraaer,*  in  his  valuahl 
graduation  thesis  for  the  University  of  Edinburgh,  on  the  **Chaniftrj 
Action,  and  Therapeutic  Uses  of  the  Ortleal  Bean  of  Calabar.*'  And 
lW*i,  Dr.  Argyll  Robertson  discovered  its  effect  ujion  the  accomnioctatkNL' 

*  Fortln^r  oivf<tti;ntioni!  on  the  physiolo^fficiil  nctmn  of  Calnbor  hean  are  c<»|itaitMd 
la  II  mMi'f  ri  I  .'t^l   pjiiH-r  hv  I>r,  Fni«f?r,  in  the  *'  Tran^ftciions  «»f  tht^  Itc»vm1  ^kidetT  df 

E'':-i ^,'' vmL  :'"4,  ^^ 

nt\ff  this  discovery  of  Dr  Ari^yU  Robcrtion,  I  hud  ih»  '»pl^^rttsff^^H 
Sii  '  ,  mdym^  lh«)  (t tied  of  CaUbar  betm  upon  u  c4iap  t*f  pamlvdia  oi  lb«  d^^| 
niMiW ;  a  iuU  nccwmnt  of  which  will  be  found  tn  th«  *'  M(kL  Timctt  sad  &aai»t»»,*^^^M 
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On  the  application  of  a  minute  quantity  of  a  strong  solution  (one  drop 
equalling  four  grains  of  the  bean)  to  the  inside  of  the  lower  eyelid,  a  little  irri- 
tation and  redness  are  produced,  but  these  pass  off  very  rapidly.  Within  five 
or  ten  minutes  the  pupil  begins  to  contract,  and  at  nearly  the  same  time  the 
spasm  of  the  ciliary  muscle  commences.  The  contraction  of  the  pupil  reaches 
its  maximum  degree  (about  one  line  in  diameter)  in  from  thirty  to  forty-five 
minutes.  After  two  or  three  hours  it  gradually  dilates  again,  but  does  not 
regain  its  normal  size  till  after  the  lapse  of  two  or  three  (lays,  when  it  may 
even  become  larger  than  before.  Even  during  its  greatest  contraction,  the 
pupil  is  still  under  the  influence  of  light.  [A  better  preparation  of  the 
Calabar  bean  is  the  sulphate  of  eserine,  solutions  of  two  and  four  grains  to 
the  fiuidounce  of  distilled  water  being  used.  It  is  not  well,  however,  to  use 
this  drug  for  any  lengthy  {)eriod  or  very  fre(|uently,  for  it  is  apt  to  pro<luce 
conjunctivitis  and  even  iritis,  besides  occasioning  considerable  pain  by  the 
spasm  of  the  muscle. — B.j 

The  spasm  of  the  accommodation  commences  about  the  same  time  as  the 
contraction  of  the  pupil,  and  both  the  near  and  far  point  become  greatly  ap- 
proximated to  the  eye,  which  becomes,  in  fact,  strongly  myopic.  The  far 
point  in  the  emmetropic  eye  may  be  brought  to  five  or  six  inches  from  the 
eye,  and  the  near  point  to  three  or  three  and  one-half  inches.  The  eflect 
upon  the  accommodation  passes  ofiT  much  sooner  than  that  upon  the  pupil, 
for  three  or  four  hours  generally  suffice  to  restore  the  state  of  refraction  and 
accommodation  to  its  normal  condition. 

That  the  spasm  of  accommodation  is  due  to  the  action  of  the  drug  upon 
the  muscle  of  accommodation,  and  not  upon  the  iris,  was  incontrovertibly 
proved  by  Von  Graefe*,  who  tried  its  effects  in  a  case  of  complete  absence  of 
the  iris,  and  found  that  the  action  upon  the  accommodation  took  place  at 
about  the  same  time,  and  in  exactly  the  same  manner,  as  in  eyes  in  which 
the  iris  was  present.  This  action  of  the  Calabar  bean  is,  therefore,  exerted 
upon  the  ciliary  muscle,  and  is  completely  independent  of  its  effects  upon 
the  iris. 

The  efiect  of  Calabar  bean  in  counteracting  the  action  of  atropine,  has  also 
been  proved  by  many  experiments.  The  weaker  solutions  of  atropine  are 
easily  overcome  by  a  strong  solution  of  Calabar  bean.    But  the  complete  paral- 

Siis  of  the  accommodation  by  a  strong  solution  of  atropine  ( four  grains  to  the 
uidounce),  is  only  temporarily  overcome  even  by  a  very  strong  solution  of 
Calabar  bean,  one  drop  equalling  four  grains;  the  pupil  becomes  smaller,  and 
the  state  of  refraction  increasecH  but  the  action  of  atropine  reasserts  itself  in 
the  course  of  a  few  hours.  In  such  cases,  we  must  rc])eat  the  application  of 
the  Calabar  bean  when  necessary,  until  the  effect  of  the  atropine  ujmn  the 
accommodation  has  disappeared.'  [The  hopes  placed  on  Calabar  bean  have 
not  been  realized.  The  prognosis  is  generally  favorable,  but  we  should  rely 
mainly  upon  a  tonic  course  of  treatment.  In  some  cases,  the  galvanic  current 
and  faradic  current  have  proved  useful  in  restoring  the  muscle  to  its  pro]>er 
tone.— B] 

Great  fatigue  of  the  ciliary  muscle  through  over-exertion  at  near  objects, 
may  give  rise  to  very  severe  symptoms  of  asthenopia,  and  this  is  best  treated 
by  the  use  of  strong  convex  glasses  (six  to  ten  inches  focus  >,  for  reading,  etc. 
After  they  have  been  used  for  some  time,  the  accommodation  should  be 
gradually  exercised  by  employing  weaker  glasses,  the  distance  of  the  object 

""A.  f.  0.,"ix.  8,  118. 

■  InAtead  of  the  extract,  the  more  elegant  preparation  of  the  ^olatine  disk?  may  ho 
employed.  But  these  do  not  answer  so  well  wnen  we  wisli  U*  stinmlaio  the  partially 
paralyzed  muscle,  aa  we  cannot  regulate  the  strength  so  exactly  as  in  the  solution. 
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remaining  th«  same.     The  accommodation  may  also  be  rest€<l  by  th*^  iiuuli-       i 
cation  of  a  strong  solutiun  of  atropine  continued  for  some  little  time 


Spa$m  of  the  ciliary  muscle  ( appai^ent  myopia)  is  not  of  such  unfreqaenl 
occurrence  as  is^  often  supposed.  We  have  already  seen  that  it  may  accom- 
pany my^jjiia  and  aetigtuutism  ;  but  it  i»  roo&t  frequently  observed  inyouthftil 
nypermetrupes  who  have  strained  their  eye&  nuieh  in  reading,  viewing,  etc,, 
without  usiiig  convex  glasses;  this  continued  tension  of  the  accommudatioa 
producing  a  spasmodic  ci»ntraction  of  the  ciliary  niuecle,  or  apparent  myopia. 
Such  patients  comphiiii  chietiy  <>f  two  sets  of  symptums,  viz.,  those  of  marked 
asthenopia  during  reading  and  iine  work,  and  aleo  that  they  are  short-sighted. 
Dobrowolsky^  states  that  the  following  are  the  principal  syniptoms  of  apparent 
myopia  :  The  pupil  is  generally  j^niall,  the  shape  of  the  eye  is  often  decidtnllv 
hypermetropic,  the  anterior  cluiinber  shallow,  and  the  iris  arched  forwaro* 
from  the  increased  curvature  of  the  lend,  the  optic  disk  and  retina  are  hyper- 
a»nnc,  and  there  is  nut  unfrequeiitly  a  posterior  staphyloma.  There  may  be 
also  a  convergent  squint,  and  there  are  marked  variations  in  the  state  of 
refraction,  the  patient  ssunietiiiies  preferring  one  glass,  sometimes  another. 
On  examining  the  i^iglit  of  such  patients,  I  have  otlen  found  a  great  differ- 
ence between  the  position  of  the  far  point  in  reading  small  print,  and  the 
degree  of  apparent  myopia.  Tliui*,  for  instance,  the  patient  may  not  l>e  able 
to  read  No,  1  further  otf  than  eight  inches  from  the  eye,  and  we  suspect » 
myopia  =  I ;  but  on  trying  him  ff»r  distance,  we  discover  our  mistake;  he 
can  only  read,  perhaps,  Snellen  50  at  twenty  feet,  but  a  very  weak  concave 

lens  (fifty  or  fi>rty)  enables  him  to  read  No.  20  f  V  =:  —  1.     This  fact  should 

at  once  arouse  onr  susfiirions  that  we  have  to  deal  in  reality  with  a  case  of 
apparent  myopia,  ihie  to  spaBm  of  the  ciliary  muscle.  If  we  now  examine 
him  with  the  ophthalmostrupe,  we  find,  when  he  i^  looking  vacantly  into  the 
far  distance,  that  the  refractirm  is  highly  hypermetropic. 

Liebreich'*  considers  that  spasm  of  the  ciliary  muscle  is  sometimes  due  to 
insufficiency  of  the  internal  recti,  tlie  excessive  effort  therefore  required  to 
nuuiitain  the  necessary  degree  of  convergence  for  reading,  etc.,  being  accora- 
panied  b}^  excessive  contraction  of  the  ciliary  muscle;  in  such  cages  be 
recommends  the  use  of  abducting  prisms.  The  treatment  of  apparent  myopia 
must  consist  chiefly  in  the  methi>dical  and  [irolonged  use  of  a  strong  solution 
of  atropine  (gr.  iv  ad  fjj)  three  or  four  times  daily;  sometimes  it  must  be 
continued  for  several  weeks  before  the  spasm  is  overcome,  and  the  ciliary 
muscle  completely  paralysed.  The  etiect  of  the  atropine  is  often  markedly 
accelerated  l>y  the  ap|)lioation  of  the  artificial  leech,  which  also  proves  %'ery 
useful  in  diminishing  the  symptoms  of  hypencmia,  or  irritation  of  the  optic 
nerve  and  retina.  When  the  ciliary  muscle  is  completely  paralyzed,  we  can 
ascertain  the  exact  degree  of  hyper  metro  pia,  and  it  is  best  to  give  the  patient 
the  proper  csmvex  glasses  at  once,  so  that  he  may  wear  them  and  get  accu^ 
tomed  to  them  during  the  time  the  muscle  is  recovering  from  the  eifeet  of 
the  atropine;  for  if  we  do  not  do  this,  we  shall  find  that  the  sfmam  is  apt  to 
recur  aller  the  atropine  has  been  lell  ofi'  for  some  time.  If  patients  will  not 
submit  to  the  prolonged  application  of  atropine,  I  generally  give  them  strong 
convex  glasses  for  reading,  and  try  to  pen?uade  them  to  wear  weak  convex , 
glasses  ie.  /;.,  +  40)  for  distance.  The  efl^ect  of  the  latter  is  gradually  to  i 
diminish  the  H|msm  of  the  muscle,  so  that  after  they  have  been  worn  for 
aome  time,  a  patient,  who  before  could  not  (lerhaps  decipher  No.  50  of  Snellen 
at  twenty  feet  without  a  weak  concave  lens,  may  be  able  to  see  No.  20  without 


1  **Ki.  Monatiibl.,"  1868.  p.  141. 
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any  gia^i^a.  But  as  they  render  Hislaut  objects  iiiclistinct  for  a  length  of 
tiQie,  but  lew  paiieiita  will  submit  to  this  iricunveiiit'Dce.  Where  the  patient 
will  neither  submit  tu  the  use  of  atro|iine  nor  of  weak  eotivex  glasse^s  for  diB- 
taiice,  I  prei*cribe  strong  convex  glares  for  rea<:liiig»  and  permit  hira  the 

occasional  and  ahort  use  of  the  weakest  concave  prhisses  which  make  V  =-  ^ . 

XX 

In  doing  this  we  must  warn  him  strictly,  that  the  concave  glasses  should 
only  be  used  for  a  sliort  time  occasionally,  lis  at  the  theatre,  etc.  Nagel  hjis 
found  benefit  Irom  the  subcutaneous  injection  of  strychnine  in  ?pasm  of  the 
ciliary  muscle,^  If  the  internal  recti  are  weak,  we  may  combine  the  use  of 
convex  glaasea  for  reading,  with  the  une  of  a  priBm  <  base  inwards), 

lU -^si'Et 'TACLKS, 

The  spectacles  which  are  generally  used  for  the  purpose  of  correcting 
teme  optical  defect  io  the  eye  are  either  spherical  or  cylindrical  lenses,  or  a, 
eombinaiiou  of  both.  The  properties  ui'  such  houses  have  been  already  suf- 
ficiently explained,  and  I  shall,  therefore,  now  only  add  a  few  remarks  as  to 
the  difterent  kiudij  of  spcctnrh^?*  and  their  eoriijtruction. 

From  the  perusal  (d  the  different  anomalies  t»f  refraction  and  accfpmmoda- 
tion,  the  reader  will  have  been  r^ufficiently  impressed  with  the  importance  of 
the  protier  and  .scientific  i^election  of  spectacles.  I  have  no  hesitation  in 
djiying  tnat  the  empirical,  hapha/^ird  plan  of  selection  generally  employed 
by  opticians,  is  but  too  frequently  iittcnded  by  the  worst  conssetjuences;  and 
that  eyes  are  ollen  permanently  injured,  which  might,  by  Bkilful  treatment, 
have  been  preserved  for  years.  For  this  reason  I  tmist  strongly  urge  upon 
medical  men  the  necessity  of  not  only  examining  the  state  of  the  eye,  and 
ascertaining  the  exact  nature  of  the  affection  of  n^fniction  or  accommodation, 
but  of  going  even  a  step  further  than  this,  and  determining  with  care  and 
accuracy  the  number  *d*  the  required  lens.  For  this  purpose  they  must 
possess*  a  case  of  tnal-gla,^st  s,''  contiiining  a  complete  assortroent  of  concave 
and  convex  lenses,  glassis  of  con-o^po tiding  nundier  being  kept  by  the 
o[jtician.  Written  directions  iis  to  th<'  focal  distance  of  the  required  glass, 
and  whether  it  is  for  distance  or  for  reading,  are  to  be  sent  to  the  i>jitician. 

The  strength  of  any  given  convex  lens  may  l>e  easily  aiicertaiued  by 
finding  tht-  distance  at  which  the  image  of  a  distant  object  (a  candle,  the 
bars  of  a  window  frame,  etc.),  is  distinctly  formed  on  a  sheet  of  white  paper 
or  the  walL  The  distance  of  this  distinct  image  from  the  lens,  gives  the 
focal  length  of  the  latter.     But  if  we  have  a  set  of  trial  glasses  at  hand,  a 

»  ♦•Kl  Monatabl.,"  1871,391. 

•  Such  triid  cai^eg  htv  inude  by  Messrs.  Paetz  and  Flohr,  of  Berlin,,  and  contain 
Drj»n}p1(*te  set^  of  cimcave  mid  coavex  lenae*,  prtMiifltic  and  tintod  pliw^cs,  and  u  clip 
ipoctfiole  fpam^  for  holdiiu?  tho  lenses.  TIu^p  lenses  are  defined  in  Pnii»3ian  inehea^ 
which  nrci  alrnoiit  identical  with  th*?  Knglisli ;  whereas  the  French  aro  considorably 
uiort»-  As  the  amiiigenu^nt  of  the  lendOA  in  tbe^e  trial  caises  is,  however,  made  without 
any  »y*trn»,  Mt  that  whilst  there  arc  very  many  and  but  slight  ^radatioiiJ*  in  tht*  weaker 
iyhw«>««*3j  thi»He  in  the  siiMri^'*T  are  not  BU^cicntfy  numerou>i,  the  ditTerence  in  tho  rc^frac- 
tjon  of  thi*  hif^her  numbers  is  very  great.  Thn«,  whilst  the  diflerenee  in  the  n^fraetion 
between  the  convex  sixty  and  fifty  is  only  one  thr«?e-liundredth,  that  between  three  and 
ono-ffMirlb  and  thhr  ii*  omMhirty-ninth.  To  remedy  these defe«?t8, as  well  as  to  simplify 
tlic  trial  cii^fS,  and  greatly  diminish  the  number  of  lenses,  Zehender  bus  iJro]>jLsed  a  new 
C4iimbinati<>ii  heale  of  t;laA.M',s  {^nidf  '*  Klin.  MnnaUsbl.,"  18*»<J).  At  the  meeting  of  the 
Intematinnal  Oj>lithttlnioIoiri(L'al  Coiigrt*i5*  held  liwt  year  in  London,  a  lar«e  number  of 
meinbera  agn?ecl  to  siiibs^titute  the  iii^o  of  the  metre  measure  for  tbat  of  inches  in  the 
dotenninarion  of  the  stn?ngth  of  len!M\^f  in  order  that  their  number  may  be  the  ihme  io 
rH  o^utttrtus,  and  for  other  practical  reasons. 
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more  simple  and  ready  mode  is  to  find  the  concave  lens  wliich  c»»mpletely 
ueulmlizes  the  convex  one,  and  this  at  once  gives  us  the  number  of  the 
latter, 

Tlie  cumpiete  iieiilraliziitifiu  of  the  convex  lens  by  the  conc-uve  h  koowD 
by  the  fact  that  if  the  two  lire  plact^d  in  close  appositiuu,  we  can  rem!  as 
well  through  them  as  without  auy  glass  before  the  eye.  Another  testis, 
that  if  we  regard  a  vertical  line  (e,ff.,  the  vertical  bar  of  a  window)  through 
them,  it  remains  perfectly  iiiniinvablu  when  the  glasses  are  njoved  to  and 
fro  before  the  eye;  whereas  the  lint-  mil  dbtiuctly  luove,  if  the  two  glajsnc* 
do  not  neutralize  one  anulher,  the  more  so,  the  preatt^r  the  difTerence  between 
them.  If  the  object  inovcg  in  the  contrary  airection  to  that  in  which  the 
lenses  are  moved,  it  ]>roves  that  the  convex  lens  is  the  stniuger  of  the  two; 
whereas,  if  it  moves  m  the  same  direction,  the  concave  is  the  stronger.  The 
stj'ength  of  concave  lenses  may  be  tried  in  the  same  way. 

Cure  shonld  be  taken  that  the  apectacles  fit  accurately ;  that  tbe  glasses 
are  on  the  same  level,  so  that  one  is  not  higher  than  the  other ;  that  they 
are  sufficiently  close  to  the  eyes;  and  that  the  centre  of  each  ghiss  is  ejtactiy 
opposite  tbe  centre  of  the  pupil.  The  last  point  should  be  particularly 
observed  in  the  selection  of  glasses  which  fit  on  the  nose  by  means  of  a 
sprintr  (pince-nez),  for  we  tind  that,  on  account  of  their  oval  shape,  these 
generally  are  not  accurately  centred.  If  they  do  not  fit  properly,  sci  ihftl 
their  centre  corresponds  to  the  centre  of  the  pupil,  they  act  as  prisms,  and 
give  rise  tt\  diplopia  or  a  corresponding  squint,  and  the  latter  may  e\*eji 
become  permanent,  if  their  use  is  persisted  in.  Gjncave  glasses  should  b^' 
quite  close  to  the  eye,  otherwise  they  will  diminish  the  size  and  distinctneas 
of  the  retinal  imau:e.  As  tbe  rays  which  impinge  upon  a  concave  lens  are 
rendered  divergent  by  it,  it  follows  that  the  further  the  glass  is  remove^l 
from  the  eye,  the  ft^wer  pi^ripheral  rays  will  enter  the  latter,  in  consequence 
of  which  the  retinal  image  is  diminished  in  size  and  intensity.'  The  reverse 
obtains  in  the  case  *>f  convex  glasses,  for  as  they  render  tbe  rays  which 
impinge  upon  them  more  convergent,  a  greater  number  of  peripheral  rays 
will  enter,  the  further  (up  to  a  certain  point,  of  course)  the  convex  glaa?  is 
removed  from  it,  the  retmal  image  becoming  at  the  same  time  larger  and 
brighter. 

Single  eyeglasses  should  not,  as  a  rule,  be  permitted,  as  they  often  lead  to 
weakness  of  the  otlier  eye  from  non-use. 

Besides  the  spherical  and  cylindrical  spectacles,  we  must  also  consider  tbe 
following  kinds : 

The  peri^copic  glasses  consist  of  concavo-convex,  and  convexo-concAve 
lenses  (so-called  positive  and  negative  menisci ),  and  consequently  have  only 
a  very  slight  spherical  aber ration.  Oo  this  account,  when  the  concave  sur- 
face is  turned  towards  tbe  eye,  there  h  less  irregular  refraction  at  the  erlge 
of  the  glass,  so  that  the  regularity  of  the  images  is  much  less  im|mired. 
In  consojuence  of  this,  the  observer  can  look  more  obliquely  through  them, 
as  was  iirst  shown  by  Wollaston,  who  on  this  account  termed  tbera  f)eriscopic. 
Their  chief  disadvantages  are  that  they  reflect  tbe  light  more,  and  are  also 
more  heavy  and  exj^enaive  than  spherical  lenees. 

Spectacle  glasses  are  sometimes  required  to  have  a  different  focus  in  the 
upper  and  lower  part  ( pantQJtcopi<*  tfped<icleA).  This  is  more  especially  the 
case  if  presbyopia  coexists  with  myopia  or  hypermetropia.    Thus,  Franklin* 
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1  Itlma  alrpiidy  bor^n  stnted  that  conrnvi^  (j^lnflsfi*!^  (limmish  the  retinal  ini'v 
the  nodnl  p^jint  furthor  bnck»  thus?  diminishing  thf*  ttngl*?  of  vision ;  wi 
gliiAses  enlarge  the  rcitiniil  image,  a*  they  move  tbe  rnjdul  ptJlnt  forwi, 
increase  the  size  of  the  angle  of  vision* 
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who. was  presbyopic  and  also  slightly  myopic,  employed  glasses,  the  lower 
half  of  which  was  convex,  to  neutralize  the  presbyopia,  and  the  upper  hali 
concave  to  neutralize  the  myopia.  In  Paris  such  glasses  are  termed  verves 
d  double  foyer,  and  are  constructed  by  grinding  in  the  upper  part  of  the 
spectacle-glass,  the  surface  which  is  turned  from  the  eye,  with  another  radius. 
Such  spectacles  must  be  placed  at  a  proper  height  before  the  eyes,  so  that 
in  looking  at  near  objects  the  rays  only  fall  upon  the  eye  through  the  lower 
part;  whereas,  those  from  distant  objects  must  only  fall  upon  the  upper  part. 
This  form  of  spectacle  is  found  very  useful  by  miniature  painters,  lecturers,  etc. 

Prunnatic  spectacles  are  sometimes  employed  either  for  the  purpo.se  of 
exercising  and  thus  strengthening  certain  of  the  muscles  of  the  eyeball,  or 
to  relieve  them.  The  action  of  prisms  has  been  already  explained  in  the 
introduction  (p.  47),  and  the  use  of  prismatic  spectacles  will  be  found  de- 
scribed in  the  article  upon  "  Muscular  Asthenopia."  The  prisms  are  generally 
turned  with  their  base  inwards  (to  relieve  the  internal  recti  muscles),  and 
may  either  be  used  alone  or  in  combination  with  convex  or  concave  lenses. 
In  the  latter  case,  they  are  ground  in  such  a  manner  as  to  combine  the  eifect 
of  a  prism  with  that  of  a  spherical  lens.  By  turning  the  base  of  the  prism 
inwards,  the  rays  will  be  deflected  somewhat  to  the  inner  side  of  the  yellow 
spot,  the  eye  will  consequently  move  slightly  outwards  so  as  to  bring  the  rays 
again  upon  the  yellow  spot ;  there  will  consequently  be  a  less  convergence  of 
the  visual  lines,  the  effect  being  the  same  as  if  the  object  were  placed  some- 
what further  off,  but  it  is  seen  under  the  same  visual  angle,  and  the  divergence 
of  the  rays  is  also  the  same. 

Closely  allied  to  the  prismatic  glasses,  are  the  decentred  lenses  of  Giraud 
Teulou.  They  are  constructed  in  such  a  manner,  that  the  eccentric  portions 
of  two  convex  lenses  are  used  instead  of  the  centre,  so  that  they  must  thus 
acquire  a  slightly  prismatic  action.  Thus  in  convex  lenses  the  centre  should 
lie  a  little  to  the  inner  side  of  the  visual  lines,  whereas  in  concave  glasses  the 
reverse  obtains,  and  the  centre  should  lie  a  little  to  the  outer  side  of  the 
visual  lines. 

Dr.  SchefRer  proposes  to  substitute  for  the  common  spherical  lenses,  glasses 
which  are  cut  out  from  the  periphery  of  a  large  lens,  in  such  a  manner  as  to 
act  as  decentred  lenses.  The  advantage  which  he  claims  for  them  is,  that 
with  them  the  convergence  of  the  visual  lines  undergoes  an  alteration  in 
harmony  with  the  change  in  the  accommodation,  which  is  not  the  case  when 
the  common  spherical  lenses  are  used.  His  work  "  Die  Theorie  der  Augen- 
fehler  und  der  Brille,"  in  which  this  subject  is  fully  treated,  has  been 
translated  into  English  by  Mr.  R.  B.  Carter. 

[Stenopieic  glasses  often  improve  vision  markedly  in  cases  of  cloudy  cornea 
or  lens,  and  they  are  most  applicable  for  near  objects.  They  have  been  rec- 
ommended in  cases  of  high  degrees  of  myopia  combined  with  loss  of  distinct 
vision,  where,  in  connection  with  weak  concave  glasses,  they  improve  the 
vision  by  lessening  the  size  of  the  circles  of  dispersion  without  affecting  that 
of  the  retinal  images. — B.] 

Eye-protectors  are  found  of  much  service  to  guard  the  eye  against  very 
bright  light,  dust,  or  cold  winds.  The  best  are  the  medium  blue  curved  eye- 
protectors.  They  are  curved  somewhat  like  a  watch  glass,  so  as  to  fit  closely, 
except  at  the  temporal  side,  where  they  permit  a  sufficient  amount  of  air  to 
enter  and  come  in  contact  with  the  eye,  to  maintain  the  evaporation  of  the 
conjunctival  moisture.  They  are  greatly  to  be  preferred  to  the  goggles  with 
wire  or  silk  sides,  or  the  glass  spectacles  with  large  glass  side-pieces,  for  these 
keep  the  eye  much  too  hot  and  close.  The  goggles  are  useful  if  the  patient 
is  exposed  to  the  atmosphere  very  soon  after  a  severe  operation,  when  the 
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jtill  iiidanied  and  very  susceptible  to  cold,  but  for  all  oiber  purposei 
tte  curved  glasses  are  to  be  preferred.  Me^j^ns,  Saloiu  (of  137  Regt*ni  JSireet) 
have  lately  introduced  an  excellent  modification  of  the  g<Jgglce,  by  adding 
tiiiii  gauze  side-pieces  to  the  curved  blue  cye-protcetors,  which  render  them 
quite  Wfi  efficient  as  the  goggle:^,  and  much  lighter,  as  well  as  \es»  uostghtly 
and  conspicuous. 

The  sense  of  dazzling  of  which  ninny  (more  es]>ecially  my^'pic)  psttiente 
complain  when  Luey  are  exprjsed  to  bright  sun  or  gaslight,  is  most  etfectuttllj 
reUeved  by  cobalt-blue  glassies.  It  wa»  formerly  supposed  that  the  r\si  ray* 
of  the  ssoJar  spectrum  were  the  mo«t  trying  to  the  eye»  and  con?€i|ucntlT 
green  glassei*  (which  exclude  the  red  rays)  were  much  in  vogue.  Hut  it  is 
now  a  well-known  fact,  that  it  is  not  the  red  but  the  orange  rays  which  are 
irritating  to  the  retina,  aud  as  blue  excludes  the  orange  rays  this  igthepn^pef 
color  for  sucli  spectacles.  Morecjver,  the  blue  color,  on  account  of  ita  mow 
eccentric  position  in  the  solar  s^pectrum,  makes  a  le^s  imprezsciiou  upuo  ihi- 
retina.  Smoke-glasses  are  not  so  goikd,  aud  they  more  or  lei«  subdue  and 
diminis^h  the  whole  volume  of  light  and  color,  and  thus  render  the  iisuig« 
somewhat  indistinct. 

It  is  often  very  desirable  to  combine  llie  blue  tint  with  the  am  of  cuovts 
or  concave  ^spherical  lenses;  in  the  weaker  glasses  this  can  be  very  dr<n;tttftllt 
done,  but  in  the  higher  nuud>erF  it  is  difficult,  for  the  varying  thickni's^  of 
the  glass  causes  u  considerable  difflrence  in  the  tint  in  the  centrr  and  at  the 
edges  of  the  lens.  In  such  causes  it  will  be  well  to  adopt  Mr.  Laurence's su^'* 
geation,  viz.,  to  jniii  a  very  tliin  piece  of  plain  tinted  glass  with  Oaoada 
balsam,  to  the  back  of  a  colorlef^s  spherical  lens. 

Besides  the  colored  eyeprotecinrs,  which  are  used  in  order  to  diminish  the 
bright  glare  <>f  light,  or  to  keep  off  the  cold  wind,  duat,  ete.»  there  are  those 
which  arc  employed  by  workmen  in  order  to  protect  the  eye  during  their 
work  against  injury  from  pieces  of  stone,  chips  of  steel,  etc.  The  beiai  arf 
those  made  of  thick  plate  glass,  with  wire  or  gauze  sides,  fur  they  are 
sufficiently  strong  to  resist  the  force  of  any,  excepting  a  very  large  projcictile. 
The  chief  objections  to  these  are  their  expense  and  their  weight.  To  obviate 
these  defects.  Dr.  Cohn^  has  recommended  the  use  of  spectacles  made  of 
mica  ioBte^d  of  glass.  If  the  mica  is  of  good  tjuality,  it  is  quite  as  trans  parent 
as  glass,  but  lends  a  faint  gray  tint  to  objects^  which  does  not*  however,  in  th* 
least  diminish  tlie  acuity  of  vi8if)n,  but  rather  tem[>ers  the  light.  They  arc 
made  in  the  ^ha.\>v  of  the  large  curved  eye-protectors,  and  should  fit  chi»c  to 
the  eye,  leaving  only  the  temj>oral  side  somewhat  open.  They  are  much 
lighter  and  cheajier  than  the  glass  spectacles,  and  do  not  break  uo  Iklli&g 
down. 

n— DIFFKKENCE  IN  TUE  REFRACTION  OF  TllK  TWO  EVRI^. 


Differences  in  the  refraction  of  the  two  eyes  are  not  of  unfrequrnt  €K?c«^ 
renee,  and  generally  consist  in  dilferencea  in  the  degi'ee  of  the  my<>{>ia  or 
hypermetropia  in  the  two  eyes ;  or,  again,  one  eye  may  be  emmetropic,  the 
other  myopic  or  hypermetropic  ;  or  myopia  may  exist  in  one  eye,  anti  hyper- 
metropia in  the  other.  [Unilateral  astigmatism  may  also  occur,  but  usual) jr 
with  myopic  astigmatism  in  one  eye  there  is  myopia  in  the  other,  or  with 
hypermetropic  astigmatism  in  one  eye  there  is  hypermetropia  in  the  other.— 
E.  I  Absence  of  the  lens  (aphakia)  in  one  eye,  gives  rise  of  oour^"  to  a  very 
grtnt  difference  in  the  state  of  refraction  of  the  two  eyee.    In  the  majority  of 

»  '»  Berliner  KUni«che  Wcx3henflohria,"  February  24,  1868. 


DIPPBRBNCE    IN    REFRACTION    OF    THE    TWO    EYES.       671 

I,  the  refraction  of  the  two  eyes  is  very  Dearly  alike.  Sometimes,  how- 
ever, we  find  considerable  differences  in  the  degree  of  myopia  or  hyperme- 
tropia.  The  practical  question  is,  what  kind  of  glasses  are  we  to  give  to 
such  patients?  It  might  appear  proper  to  furnish  each  eye  with  the  glass 
suitable  to  its  own  state  of  refraction,  but  in  practice  we  find  that  this  does 
not  generally  answer,  for  the  patients,  as  a  rule,  complain  that  such  spectacles 
render  their  vision  confused  and  indistinct,  on  account  of  the  difference  in  the 
size  of  the  two  retinal  images.  It  is  best,  therefore,  to  furnish  both  eyes  with 
the  glass  which  suits  the  least  ametropic  (hypermetropic  or  myopic)  eye.  If 
it  is  very  desirable  that  the  patient  should  enjoy  the  greatest  possible  acute- 
ness  of  vision,  we  may  give  two  different  glasses,  so  as  completely  to  neutralize 
the  difference  in  the  state  of  refraction,  and  the  patient  must  try  whether  he 
is  able  to  see  distinctly  and  comfortably  with  them.  Sometimes  a  little 
practice  will  enable  him  to  do  so,  and  then  their  use  may  be  allowed.  If 
this  is  not  the  case,  we  may  partially  neutralize  the  difierence,  and  thus 
diminish  the  size  of  the  circles  of  diffusion.  Thus  if  the  myopia  of  the  one 
eye  =  ^,  and  that  of  the  other  one-sixth,  we  may  prescribe  concave  fifteen 
for  the  former,  and  concave  nine  or  ten  for  the  latter.  It  has  also  been 
advised  that  when  the  sight  of  the  two  eyes  (which  differ  considerably  in 
the  degree  of  their  myopia)  is  equally  good,  the  glass  which  lies  midway 
between  the  two  degrees  of  myopia  should  be  given  for  both.  If,  for  instance, 
the  one  eye  requires  concave  four  and  the  other  concave  eight,  it  would  be 
advisable  to  prescribe  concave  six  for  both  eyes.  But  such  glasses  prove 
unsuitable,  as  they  suit  neither  eye,  being  too  strong  for  the  one,  and  too 
weak  for  the  other. 

If  there  is  a  difference  in  the  refraction  of  the  two  eyes — the  one  being 
myopic,  the  other  hypermetropic — it  is  also  often  difficult  to  suit  them  with 
classes  which  shall  neutralize  each  anomaly.  This  is  owing  to  the  difference 
ID  the  size  of  the  retinal  images  which  will  be  produced,  for  the  convex  lens 
will  enlarge,  the  concave  lens  diminish,  the  size  of  the  retinal  image,  and 
this  may  prove  a  source  of  considerable  confusion.  In  all  cases  of  difference 
in  the  refraction  of  the  two  eyes,  the  patient  should  try  the  glasses  for  some 
little  time,  so  as,  if  possible,  to  become  accustomed  to  them,  before  we  decide 
definitely  as  to  the  kind  of  glasses  which  we  shall  prescribe. 

[In  nearly  all  cases  of  difference  of  refraction  with  good  vision  in  both 
eyes,  it  can  be  demonstrated  that  only  that  eye  is  used  for  near  vision,  which 
receives  distinct  retinal  images  with  the  least  effort  of  accommodation.  Still 
a  normal  binocular  vision  may  exist  in  spite  of  the  dissimilarity  of  the  retinal 
images,  the  circles  of  dispersion  in  one  eye  being  overlooked.  If  one  eye  be 
hypermetropic  and  the  other  emmetropic  or  myopic,  the  former  is  usually 
amblyopic. 

If  there  is  a  difference  of  refraction,  and  at  the  same  time  there  exists  the 
mutual  visual  act  and  binocular  fixation,  the  first  thing  to  determine  is 
which  eye  possesses  the  better  vision  and  also  the  least  error  of  refraction. 
The  proper  lens  is  then  chosen  for  this  eye,  and  generally  the  same  lens  may 
be  prescribed  for  the  other  eye.  Sometimes,  however,  the  best  results  are 
gained  by  providing  each  eye  with  its  best  correcting  lens.  If  the  eye  with 
the  best  vision  has  also  the  greatest  error  of  refraction,  it  is  better  to  give 
the  other  eye  a  proportionately  weak  lens.  ("  Schweigger,"  loc.  cit.,  pp. 
74-76.)— B.] 
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L— ACTI0N8  OF  THE  MUSCLES  OF  THE  ETE. 


In  order  prnperly  to  understand  the  physiological  action  of  the  di^erenl 
d>uscIl:<  of  the  eyehall,  we  muHt  consider  the  eye  tia  a  s[»here,  the  centre  of 
which  being  fixed,  it?  movement^  can  only  be  rotations  arounrl  a  tixe«1  axis, 
and  hence  there  can  be  no  change  of  locality.'  But  for  the  purpoae  of 
accurately  determining  these  rotatinns,  it  does  not  suffice  to  ascertain  the 
change  of  positi^m  which  one  point  up«3n  the  surface  of  the  sphere  maj 
undergo,  but  we  must  take  intr*  cnnsiideration  the  position  of  a  mfemid  poiot, , 
wlik-lj  niui*t  not,  however,  stand  in  the  relation  of  a  pole  to  the  first.  If  ire 
take  the  centre  of  the  cornea  fur  the  one  point,  and  the  vertical  tueridoui 
(the  grt^atest  circle  standing  perpendicular  to  the  equator  of  the  eve)  ab  ibe 
second,  we  shall  he  easily  able  to  determine  the  rutationsi  whicli  the  tjt 
underg-oee,  by  watching  in  whicb  direction  the  centre  of  the  coruen  moveSi 
an<l  what  kind  of  inclination  the  vertical  meridian  undergoes. 

For  the  pnrpijse  of  discovering  the  inclination  of  the  vertical  meridian  in 
the  different  positions  of  the  eye,  Dondere  devised  the  following  ingenioo« 
experiment.  Having  vertically  .suspended  a  colored  thread,  he  looked  at  it 
until  its  image  wns  impressed  upn  his  n^tina  (thig  injage  w^as  of  course  in 
the  vertieal  meridian  of  the  eye),  he  next  moved  his  head  in  the  different 
directions  in  which  he  desired  to  ascertain  the  inclination?  of  the  vertical 
meridian,  and  then  nieasuretl  the  angle  wliich  the  image  upoo  his  rdiDa 
formed  witli  a  line  held  vertically  befi>re  his  eye.  Aa  the  position  of  the 
retinal  image  of  course  agreed  with  that  of  the  vertical  meridian,  he  wai 


'  FtT  flirt  her  inforrimtfon  upon  the  dhotiiie.^  of  the  muscles  of  ih-r -    '  ■ 

the  rcftdej*  to  Von  (tnietV's  artR-k**  in  tin*  *•  A.  f.  O.,'*  vols,  i.  mid  ii 

eittitl«^d  *' Svim>tuiiiitilflin:dc^r  Auji^eiiraiiAkellahiminci^en  ;''  toAlf.  v<n 

taUAtorung(*ti  ae^  Auges;"  and  also  u>  my  »irtide*  in  the  "  K.  L.  O.  H.  i 

ftnd  iii  ;  nnd  in  the  **  Med.  Times  and  Gazette,"  18»j5.    [Gmefe  uud  8H*'tijt  -  iod- 

bvicb  d<T  Au]«;<'nheilk./'  vi.  1. — K.] 

*  It  i*,  however*  not  quite  correet  to  consider  the  ©ye  m  n.  ephem  (rl^^W^  »rt4  ii» 
of  motion  jia  situated  In  the  ceDlre  of  the  visual  ants,  for  H  is  iii  :     ' 
behind  it.  u>i  wus  Ahown  by  nunterouft  meA8ureinentj>.  rnadn  by  J), 
found,  nioruovcr.  tbjit  the  exiiot  position  of  the  ef'ntre  of  rv  '^ 
\*lth  tilt"  Kiiite  of  rtri-nclirm  of  thieve.     On  this  subject  1' 

niL'tropic  eve,  the  centre  of  motion  is  sillmlfd  at  a  eonsidem!  : 

Mjvon  t>nfs.hundredtlis  millimetre)  behind  the  middle  of  the  visufti  tk%is.     *^.   In  ttij 
individuMlM  the  centit<  of  nic»tion  is  situuted  nu»re  deeply  in  the  eye,  but  aUq 
from  the  posterior  surfiice,  iind  indeed  *o  thut  in  the  eyes  of  iiuch  person*  ihe  nr 
between  tjje  part^  of  the  viwuiil  iijtis  situfited  t>efore  onrf  behind  tlic  centre  of  m* 
neiirly  Ih*^  nHtnr  ns  in  the  etnT»i4*tni]>ie  eye.     3.   In  the  hj'permetri^pic  cy«»  the  centnof " 
motion  is  hiliiHlt^d  not  so  tbtply,  but  relatively  cb^er  to  the  tK«slerit»r  aurCaor  ckT  iKi 
eye."^"  Anomulies  of  Kefraction  and  Accommodation,"  p.  Ifti, 
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tabled  ia  this  way  readily  to  ascertain  the  direction  of  the  vertical  meridian 
in  every  movement  of  the  eyeball. 

I  must  here  point  uut  that  from  habit  we  see  objects  vertical  and  not 
slanting,  even  although  the  vertical  meridian  should  be  inclined. 

Based  upon  these  exi)eriments.  Douders  laid  down  the  following  rules 
as  to  the  pixsiiion  of  the  vertical  meridian  in  the  diflerent  movements  of 
the  eye : 

1.  In  looking  in  the  horizontal  meridian  plane,  atraightforwards,  to  the 
right  Of  to  the  left,  the  vertical  meridian  suifers  no  inclination,  but  remains 
vertical 

2.  In  looking  in  the  vertical  meridian  plane,  straightforwards,  upwards  or 
downwards,  the  vertical  meridian  also  remains  vertical. 

3.  In  looking  diagonally  upwards  to  the  left,  the  vertical  meridians  of 
>th  eyes  are  inclrnetP  to  the  Itl't  and  parallel  (that  of  the  left  eye  slanting 
itwards,  that  of  the  right  inwards). 

4.  In  looking  diagonalty  downwards  to  the  left,  the  vertical  meridians  of 
both  eyes  are  inclined  to  the  right  and  jmrallel  (that  of  the  leil  eye  inwards, 
that  of  the  right  outwards). 

6.  In  looking  diagonally  upwards  to  the  right,  the  vertical  meridians  of 
both  eyes  are  inclined  to  the  right  and  parallel  (that  of  the  right  eye  out- 
wards, that  of  the  left  inwardsX 

(1  In  looking  diagonally  downwards  to  the  rights  the  vertical  meridians 
of  both  eyes  ure  inclined  to  the  left  and  parallel  (that  of  the  right  eye  in- 
wards, that  of  the  left  eve  outwards).* 

For  the  sake  of  simplicity,  we  may  consider  the  muscles  which  move  the 
eyeball  m  consisting  of  three  pairs.  The  two  muscles  of  each  pair  act  in  an 
antagonistic  way  to  each  other,  but  each  pair  has  a  common  traction-plane, 
and  hence,  also,  a  common  axis  of  turning,  around  which  the  one  muscle 
describes  a  positive,  the  other  a  negative  rotation.  Now,  although  these 
three  pairs  of  muscles  would  be  capable  of  placing  the  eyeball  in  every  kind 
of  position,  we  tind  that  only  a  small  portion  of  all  the  possible  positions 
really  occurs;  for  Donders  has  demonstrated,  that  as  every  position  of  the 
eye  is  given  by  the  direction  of  the  visual  line  with  regard  to  the  head,  and 
by  the  simultaneous  rotation  (inclination  of  the  meridian  planes  to  the 
visual  plane),  so  a  given  direction  of  the  visual  line  is  always  associated 
with  a  <ie{jnite  degree  of  rotation  (Donders'  law).  This,  of  course,  consider- 
ably curtails  the  number  of  the  positions  of  the  eye,  and  substitutes  a  phyai- 
ological  certainty  for  the  unlimited  mechanical  possibility  (Von  Graefe).' 

In  order  to  ascertain  the  direction  in  which  a  muscle  acts,  we  must  draw 
through  it  a  straight  line,  which  shall  unite  the  middle  of  its  origin  with  the 
middle  of  its  insertiim.  A  plane  hiid  through  this  line  and  the  turning- 
point  of  the  eye,  is  termed  the  piane  of  the  muscle  {mtt^cie-plane),  and  a  line 
standing  perpendicularly  upon  this  plane  in  the  turning-point  is  called  the 
azin  of  turnhiff.  Now,  we  shall  find  it  of  the  greatest  importance  in  the  paral- 
yses of  the  different  muscles  of  the  eyeball,  to  know  in  which  positions  of 
the  eye  certain  muscles  act  most  upon  the  height  of  the  cornea,  and  in  which 
positions  most  upon  the  vertical  meridian.  We  shall  find  that  the  effect 
upon  the  height  of  the  cornea  is  the  greater,  the  more  the  muscle-plane  co- 
incides with  the  vertical  meridian  plane,  and  the  more  the  axis  of  turning 


1  The  upper  end  of  the  vertical  m«iridiun  line  is  the  one  ulwuys  described. 
«  Tht-a*?  rulo»  have  be<?n  tnin-^lttted  from  Alfred  von  Gnifife's  excellent  work,  ^*  Klin- 
i»che  Atiiily&e  der  Mot^^tttts-^t^nJugpt»  des  Aiigos." 
'  *'  Syniptomenlelire  der  AugenmuskeUiihmungen/*  p.  81. 
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approaches  the  horizontal  <iiameter.  On  the  other  hand,  the  power  tpt$t 
the  vertical  meridian  will  be  least  in  this  position,  but  will  iDcreasc  in  pro* 
portion  as  the  eye  m  turned  in  the  oppcisiie  direction,  for  the  axis  of  turning 
then  approaches  more  and  more  the  position  of  the  optic  axis. 

1.  The  axis  of  turning  of  the  lir^sl  pair  (rect.  ext.  and  int.)  m  vertioal,  aod 
coincides  with  the  vertical  diameter  of  the  eyeball. 

2.  The  axis  of  turning  of  the  second  pair  (rect.  sup.  and  infer.)  Ilea  alao 
in  the  horizontal  meridian,  and  ia  directed  from  before  and  inwards  t^  behind 
and  outwarda,  in  such  a  manner  that  it  forms  with  the  optic  axia  an  angle 
of  abwit  70'. 

3.  The  axis  of  turning  of  the  third  pair  (obliijue  sup.  and  infer.)  lies  also 
in  the  horizontal  meridian,  and  is  directed  from  before  and  outwards  lo  bfr 
hind  and  inwards,  in  such  a  manner  that  it  forma  an  angle  of  about  35* 
with  the  upt ic  axis. 

Let  us  now  consider  the  action  of  the  different  muscles  upon  the  position 
of  the  eyeball  and  the  direction  of  the  vertical  meridian. 


[F\^,f>\] 


AfUr  Gray.— H.] 

The  superior  rectus  muscle  arises  from  the  portion  of  bone  just  in  front 
of  the  optic  foramen,  and  runs  obliquely  over  the  globe  to  be  inserted  into 
the  sclerotic,  about  three  lines  irom  the  corneji.  But  its  course  is  so  oblique, 
that  the  internal  portion  of  its  insertion  lies  almost  one  line  nearer  the 
cornea  than  its  external  portion.  Its  action  is  to  move  the  eye  upwards  and 
slightly  inwards,  inclining  the  vertical  meridian  inwards.     [Fig,  211.— H.] 

I'he  inferior  rectus  also  arises  from  the  optic  foramen,  and  its  tendon  is 
inserted  about  three  lines  from  the  lower  edge  of  the  cornea,  but  somewhat 
(about  half  a  line)  to  the  inner  side  of  a  supposed  vertical  line  drawn  through 
the  centre  of  the  cornea.  It  moves  the  eye  downwards  and  inwards,  and  in- 
clines the  vertical  meridian  outwards.  ^ 

The  superior  and  inferior  recti  exert  most  influence  upon  the  height  of  | 
the  cornea,  when  the  eye  is  turned  outwards,  as  the  muscle-plane  then  coin- 
cides more  and  more  with  the  vertical  meritlian  plane,  and  the  axis  of  turning 
approaches  the  horizontal  diameter.    These  muscles  act  most  upon  the  incli- 
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nation  of  the  vertical  meridian,  when  the  eye  is  turned  inwards,  aa  the  axi^ 
of  turniog  then  approaches  more  and  more  the  optic  axis?. 

The  external  rectus  arises  fnmi  the  (common  tendon,  and  runs  alonj^  the 
outer  side  of  the  eyeball  to  be  inserted  about  three  lines  from  the  external 
edge  of  the  cornea.  It  move^  the  eye  directly  outwards,  without  producing 
anv  inclination  of  the  vertical  meridian. 

The  internal  rectus  is  the  strongest  of  the  ocular  muscles,  and  nearly 
four  lioee  in  width  ;  it  arisen  from  the  common  tendun,  and  in  inserted 
into  the  sclerotic  about  two  and  a  half  lines  from  the  inner  edge  of  the 
cornea,  It  moves  the  eye  directly  inwards,  and  does  not  incline  the  vertical 
meridian. 

The  superior  oblique  arL^es  just  in  front  of  the  inner  portion  of  the  optic 
foramen,  and  runs  along  towards  the  inner  angle  of  the  eye,  where  its  tendon 
passes  thruugh  the  tn»ehlea,  and  then,  ben<iing  outwards  and  backwards,  it 
spreads  out  like  a  fan  to  be  inserted  into  the  upper,  outer,  and  posterior 
quadrant  of  the  eyeball,  by  a  tendon  three  lines  in  length,  the  convexity 
of  which  looks  backwards.  The  action  of  the  Buperi»»r  oblique  is  to  roll 
the  eye  downwards  and  outwards,  and  to  incline  the  vertical  meridian 
inwards. 

The  inferior  oblique  arises  from  a  depression  in  the  orbital  edge  of  the 
superior  maxillary  bone,  slightly  towards  the  outer  side  of  the  lachrymal 
sac,  and  passes  along  the  floor  of  the  orbit  in  an  outward,  downward,  and 
backward  direction,  until  it  has  passed  beneath  the  inferior  rectus  (to  which 
it  is  connected  by  tibro-cellular  tissue),  when  it  curves  upwards  and  back* 

krds,  and  ptisses  to  the  inner  side  of  the  external  recttis»  to  be  inserted  by 

'lort  tendon  close  to  the  insertion  of  the  superior  oblique.  The  inferior 
"ijilique  rolls  the  eye  upwards  and  outwards,  and  inclines  the  vertical 
meridian  outwards.  The  two  oblique  muscles  act  most  upon  the  height  of 
the  cornea  when  the  eye  is  moved  inwards,  as  their  muscle-plane  then  coin- 
cides more  and  more  with  the  vertical  meridian  phine;  whereas,  they  act  most 
upon  inclination  of  the  vertical  meridian  when  the  eye  is  turned  outwards, 
for  then  the  axis  of  turning  approaches  more  and  more  the  optic  axis. 

Having  described  tfie  action  of  the  imlividual  muscles,  we  most  now  pass 
on  to  the  consideration  of  the  movements  of  the  eye  which  are  produced  by 
the  combined  action  of  several  muscles.  In  so  doing,  we  have  to  consider 
the  following  eight  different  movements  of  the  eye:* 

1.  The  movement  vertically  upwards,  in  which  the  vertical  meridian 
remains  vertical,  is  brought  about  by  the  action  of  the  superior  rectus  and 
inferior  oblique.  The  superior  rectus  alone  draws  the  cornea  upwards  and 
inwards,  and  inclines  the  vertical  meridian  inwards,  hence  some  other 
muscle  (inferior  oblique),  whose  action  is  to  draw  the  cornea  upwards  and 
outwards  and  incline  the  vertical  meridian  outwards,  must  associate  itself 
with  the  superior  rectus,  in  order  to  counterbalance  its  action. 

In  order  to  comprebend  the  various  combined  inovem(Mit:;s  of  the  eye,  we  must  a»- 
primaiy  position  *'  of  the  eye,  itartin^  from  which  the  visual  line  (BlicklinJe) 
lovt'd  directly  upwards  or  downwardat,  or  directly  to  the  ricjht  or  to  the  left, 
the  (tccurrence  of  any  rotatorv  tuminjr  or  movetnent,  r  e  ,  without  uuy  incli- 
nation of  the  vertiofti  meridian  t*>war^s  the  visual  line.  This  primary  position  oorre- 
tpoBdji  verj'  L'lofiely  Uy  that  of  the  eyes  when  (the  head  heing  en^'el)  they  ttn>  fixed  upon 
M>me  object  on  the  horizon  lyin^  iii  the  median  plune  of  the  heftd.  According  to 
Heltnholtx»  the  law  regulating  the  niovement«i  of  the  normal  eye^s  directed  parallel  raay 
therefore  be  expr^»*^^ed  ae  foilowe;  '*  If  the  vmm}  line  pasflen  frt^m  the  primary  po»<Jtion 
int«»  any  other  |M»^ittofi)  the  rt*tat<»ry  nrnvement  of  the  eyeball  in  thii*  secondary  p<>^ition 
is  of  uich  a  kind  a*  if  it  (the  eyebull)  had  been  turucnl  nnmd  a  fixed  axis  lying  perpen- 
dicular to  the  flT>t  and  necond  direction  of  the  visual  line."     (Listing's  law.)     •*  Physi- 
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2.  In  moving  the  eye  diagooally  upwards  and  inwards,  the  vertical  merimw 
being  incliued  inwards,  the  superior  rectus  is  chiefly  associated  with  the  in* 
ternal  rectus.  But  as  the  latter  has  no  eflect  upon  the  vertical  meridiaii. 
the  superior  rectus  wouhl  iucliue  it  too  much  inwards,  and  hence  disturb 
its  parallelism  with  the  vertical  meridian  of  the  other  eye  (which  i- 
outwards).  S>me  other  muscle,  whose  action  is  to  incline  the  vei  i 
ridian  outwarrls,  must,  therefore,  be  called  into  piay»  in  order  to  check  the 
action  of  the  superior  rectus.  We  shall  again  find  in  the  inferior  ubUqu< 
the  muscle  required  ;  moreover,  on  account  of  its  having  least  influence 
the  vertical  meridian  when  the  eye  is  turned  upwards  and  inwards,  tt  wilj 
not  over-correct  the  action  of  the  superior  rectus,  but  only  limit  it. 

3.  In  moving  the  eye  diagonally  upwards  and  outwards,  the  vertical  m« 
ridian  being  inclined  outwards,  the  superior  rectus  acts  in  conjunciton  wit 
the  external  rectus.  But  as  the  latter  has  no  influence  on  the  pisition 
the  vertical  meridian,  and  as  tlie  sii|>erior  rectus  turns  it  inwards,  we  mm 
call  intu  requisition  some  utlier  muscle,  which  shall  not  only  couuterhahiD« 
the  effect  of  the  superior  rectus  upon  the  vertical  meridian,  but  shall  evi 
mure  than  correct  it,  and  incline  the  latter  outward.s.  The  inferiur  oblique 
will  be  a  hie  to  do  this,  for  the  eye  is  now  in  the  position  (upwanls  and  out 
wanls)  in  which  the  inferior  oblique  acts  most  upon  the  vertical  nieriiiian. 

4.  The  movement  vertically  downwards,  the  vertical  njeridian   rt^maioioj 
vertical,  is  produced  by  the  combined  actiou  of  the  inferior  rectus  and 
perior  oblique.     The  action  of  the  inferiur  rectus  alone,  would  be  to  drai 
the  eye  downwards  and  inwards,  and  to  incline  the  vertical  meridian  oul 
wards,  hence  it  must  be  associated  with  the  superior  oblique,  wboae  aeti* 
is  to  move  the  eye  downwards  and  outwards,  and  to  incline  the  vertical 
ridian  inwards,  and  thus  to  counterbalance  the  inferior  rectus. 

5.  In  the  movement  diagonally  downwards  and  inwards,  the  vertical  nw*- 
ridian  being  inclined  outwards,  the  inferior  rectus  is  assoeiateiJ  with  the  ii 
ternal  rectus,  and  the  superior  oblique  is  required  to  limit  the  etfect  of  thi 
inferior  rectus  upon  the  vertical  meridian,  and  to  preserve  the  paralJeliai 
of  the  meridians. 

6.  In  the  movement  diagonally  downwards  and  outwards,  the  verti< 
meridian  being  inclined  inwards,  the  interior  rectus  is  asBociated  with  thi 
external  rectus,  and  the  superior  oblique  is  calle<l  inU)  play,  uot  oiilv 
counterbalance  the  effect  of  the  inferior  rectus  upon  the  vertical  meridiaOr 
but  to  over-correct  this,  and  incline  the  latter  inwards. 

7.  The  movement  directly  outwards  is  produced  by  the  action  of  the  ex- 
tern al  rectus. 

8.  The  movement  directly  inwards  is  produced  by  the  action  of  the  tii« 
ternal  rectus. 

The  folliiwing  tabular  arrangement  will  enable  the  reader  to  rvmeil) 
more  easily  the  manner  in  which  the  diflercut  movements  of  the  efe 
prmluced : 

Is  produced  by  th«  action  n(  the 
.     Superior  rectus  and  iuferi<>r  ohU«|U», 
.     Inierior  rectus  and  superior  obliqiuv 

lulcmal  rectus. 

Extenial  rectus. 

SuperiMF  rectus,  intprnal  rectus,  mid  i- 
.     Superior  rt'CtUi^,  external  rec^tu*^  and  i 

Inl'orior  rectus,  intopiwd  rwluh,  and  f^i, 

Inferior  n?elu8,  externa)  rccitiA.  and  iij  i 


Movemcnl 

ITp wards    , 

likiwnwnrtlr. 

IiiWunrlh 

Oiitwimi*! 

t']>w:iitU  tind  inviurds 

Upwuitl*  and  outwwrds 

DownwanlA  and  inwardj^ 

I»owtiwurd*  and  outwjird 


The  eflect  of  the  recti  muscles  is  to  draw  the  eye  hUa  the  orbit,  thai  of  lh< 
»bUque  muscles  is  to  draw  it  out. 
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The  nerves  supplying  the  muscles  uf  the  eye  are  the  third,  fourth,  and 
sixth. 

The  thinl  nerve  sujiplieg  the  siijieriur,  inferior,  ami  internal  reetus,  the  in- 
ferior oblique,  the  levator  pulfiebrie  superiorly,  the  constrictor  pupill;e,  and 
ciliary  rauaele. 
!*he  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  supplies  the  external  rectus^ 

There  are  two  diHereut  kindij  of  binocular  movements,  viz.,  the  assoeiated 
and  the  accommodative  [or  converging, — E.].  In  the  former,  the  visual 
lines  remain  parallel,  wherciis  in  the  accommodative  movements  they  con- 
verge towards  each  other,  and  meet  in  the  object.  When  the  muscles  of 
both  eyes  are  quite  at  rei^t,  the  angle  formed  by  the  visual  lines  of  the  two 
eyee  is  called  the  muscular  mesoropter;  and  the  convergence  of  the  visual 
lines  Is  such,  that  their  prolongation  would  meet  at  a  point  varying  from 
eight  tr)  twelve  feet  in  front  of  the  eyei?,  I  must  here  mentiou  the  fact, 
that  in  IcM^king  downwards  there  is  always  an  increjised  tendency  to  conver- 
gence, whereas  in  looking  upwards,  there  is  a  greater  tendency  to  divergence. 
Hence  a  convergent  squint  becomes  more  marked  when  the  patient  looks 
downwards,  and  divergent  squint  when  he  looks  upwards. 

We  have  now  briefly  to  eonsider  the  symptoms,  diagnosis,  and  treatment 
of  the  paralytic  utfeeiions  of  the  diHerent  muscles  of  the  eye,  and  I  shall 
commence  with  the  simplest  and  easiest  form  of  paralysis,  viz.,  that  of  the 
external  rectus  muscle. 

To  prevent  needless  repetition,  and  to  avoid  the  chance  of  any  symptom 
being  overlooked,  it  is  always  best  to  follow  a  certain  routine  in  examining 
patients  supposed  to  be  affected  with  strabismus,  or  paralysis  of  one  or  more 
of  the  muscles  of  the  eye.  Such  an  examination  is  best  begunj  by  directing 
the  patient  (who  should  hold  his  head  quite  straight  and  immovable)  to 
follow  with  his  eyes  some  object,  such  as  a  pen  or  ruler,  held  at  a  distance 
of  a  few  feet,  and  moved  in  all  directions/  Any  abn(>riiia]ity  in  the  move- 
ment of  either  eye  will  thus  become  at  once  apparent.  We  next  cover  one 
eye  (say  the  right)  with  our  hand,  the  patient  the  while  keeping  his  eyes 
steadily  fixed  upon  the  object,  and  we  then  observe  whether  the  left  eye  re- 
?nains  immovable,  or  makes  a  movement  in  onler  to  bring  its  visual  line  to 
bear  upon  the  object.  In  the  latter  C4ise,  we  know  at  once  that  this  eye  had 
before  deviated  from  the  object;  tlms,  if  it  moves  downwards^  it  before  stood 
too  high,  and  vice  versd. 

2.— PARALYSIS  OF  THE  EXTERNAL  RECTUS  MIT8CLE  (OF  TUE 

LEFT  EYE.) 


If  the  object  (a  lighted  candle)  is  heJd  in  the  horizontal  meridian  plane 
.ftbout  four  or  five  feet  in  front  of  tlie  patient,  we  find  that  both  visual  lines 
are  steadily  fixed  upon  it,  for  upon  the  closure  of  either  eye  the  other  makes 
no  movement.  The  object  is  then  succei^sively  move<l  to  the  right  i>f  the 
pBttcnt,  then  upwards  and  downwards,  and  still  both  eyes  follow  it  accurately. 
But  when  it  is  moveil  somewhat  to  the  left  side  of  the  median  line,  we  find 
that  the  loft  eye  lags  behind,  thus  giving  rise  to  a  convergent  squint,  which 
increases  in  proportion  sks  tlie  object  U  moved  further  to  the  left.  As  the 
paralysis  of  a  muscle  only  shows  il,Helf  when  the  eye  is  moved  in  a  direction 
which  calls  into  action  the  muscle  in  question,  the  paralysis  of  the  left  ex- 
ternal rectus  does  not  become  manifest  until  the  eye  has  to  be  moved  in  a 
[direction  to  the  left  of  the  median  line. 
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In  a  recent  caae  of  I'liinplete  paralyds  of  the  external  rectus,  ti  will  It 
Ibund  that  when  the  healthy  eye  is  chased,  and  tfie  object  moved  slightly  luU) 
the  left  half  of  the  field  of  vision,  the  left  eye  will  attempt  to  follow  it.  not, 
however,  in  u  st might,  horizontal  direction,  hot  by  a  zigzag,  rotatory  nuivt- 
ment,  brou^dit  about  hy  the  action  of  the  superior  and  inferior  oblique, 

[This  h  by  no  means  always  m,  for  in  many  cases  of  receot  paralysis,  there 
is  ahgulutely  no  motion  beyond  the  median  line.  In  the  cases  where  an 
oscillatory  motion  or  zigzag  action  is  observed  in  the  atteoie<l  cye»  the  ex- 
ternal rectus  is  not -completely  paralyzed,  but  only  partially  &o.  There  i»n 
be  no  motion  where  there  is  complete  paralysis  of  a  motor  nerve* — B.] 

A  third  gymi>tom  is  that  the  secondary  deviation  is  cunaiden^T'**  -  • -^r 
than  the  primary/  This  is  a  symptom  of  great  importance  iu  di^ 
the  paralytic  fn»m  the  common  concomitant  squint  The  deviaiiou  k*i  liie 
squinting  eye  irf  termed  the  primaTy  deviation.  Now^  if  the  healthy  eye  u 
covered,  the  other  will  move  in  a  ct^rtain  direction  to  adjust  its  visual  line 
upon  the  object,  which  movement  will  be  accompanied  by  an  asacKiiated 
movement  of  the  healthy  covered  eye,  which  thus  becomes  the  squinting 
eye,  and  this  movement  ut  the  healthy  eye  is  termed  the  «ecort(i<i7^  deviatioo, 
To  render  thi**  more  intelligible,  lei  us  presume  that  in  our  suppo»^  cate 
of  paralysis  of  the  Jeft  external  rectus,  the  object  is  moved  somewhat  to  ibe 
left  side  of  the  patient.  At  a  certain  point,  a  slight  degree  (s*iy  one  line) 
of  convergent  squint  of  the  left  eye  will  appear  owing  to  the  Luabitity  of 
this  eye  to  follow  the  object.  If  we  now*  cover  the  right  eye  with  our  hand, 
the  left  will  make  an  outward  movement  of  one  line  in  order  to  direct  its 
visual  line  ui)on  the  object,  but  the  right  eye  will  simultaneously  make  an 
associated  movement  inwards  of  perhaps  two  and  a  half  or  three  lin«s. 
This  secondary  deviation  (two  and  a  half  or  three  lines)  is  therefore  con- 
siderably greater  than  the  primary  (one  line).  The  reason  of  this  is  easily 
explained.  As  the  extirinvl  reetus'of  the  left  eye  is  insutticiently  innervated, 
it  demands  a  greater  impulse  of  nhe  will  to  bring  about  this  movement  of 
one  line,  than  if  the  innervation  were  normal.  But  this  increased  impulse 
also  affects  the  usBociatcd,  healthy  internal  rectus  of  the  right  eye,  and  thut 
produces  a  greater  amount  of  movement  in  this  eye.  Hence,  it  is  an  iH' 
variable  rule  in  all  cases  of  paralysis,  that  the  secondary  deviation  consid- 
erably exceeds  the  primary,  w  hereaa  in  the  common  concomitant  squint  the 
two  are  exactly  equal. 

The  linear  measurement  of  a  squint  may  be  made  aa  follows  t  We  note 

a  spot  upon  the   lower  eyelid^  which  would   correspond  to  an   imaginary 

'  vertical   line  drawn  through  the  centre  of  the 

yig.  212.  pupil  of  the  squinting  eye,  when  the  other  eye 

is  fixed   upon  an  object  held  at  from  eight  to 

twelve  inches  distance.     The  normal  eye  ia  then 

cloM'd,  and  the  squinting  eye  directed  upon  the 

object,  and  the  spot  on  tlie  lower  lid  which  now 

corresponds  to  a  vertical  line  drawn  through  the 

centre  of  the  pupil  is  again  noted,  and  the  difl* 

_  tance  between  the  first  and  second  spot  gives  the 

linear  size  of  the  scpiint.     These  spots  may  be  at 

first  marked  with  a  dot  of  ink  ujion  the  lower  lid,  but  a  little  practice  will 

soon  enable  us  quickly  and  accurately  to  estimate  the  distance  between 

*  To  watch  the  yKisttioti  of  the  pyo  excluded  from  purtieipation  in  the  not  of  Tiftion,  «i 
slip  of  nlighllv  fr*>sted  e!ii*>^  shoulcl  b^  plactd  Wfore  th^  one  eye,  instead  of  covering  it 
with  the  hiiud  ;  for  whilst  the  gUiss  prevent*  the  pntient  from  seeing,  it  does  not  pwrf cni 
our  obsen^ing  tiie  position  of  the  eyo. 
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Fig.  213. 


I 
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them.  This  proceeding  is  illustrated  in  Fig.  212,  A  represents  the  mark 
correapondiog  to  the  ceDtre  of  the  pujnl  ^Iien  the  eye  ib  equintiug,  B  the 
mark  correspcmding  to  the  centre  of  the  pupil  when  the  eye  ib  fixed  upon 
the  object.     The  distance  between  A  and  B  gives  the  size  «>f  the  squint. 

It  is,  however^  still  nH>re  convenient  to  employ  Mr,  Laurenee*s  strabis- 
mometer  (Fig.  213),  which  consists  of  any  ivory  plate  (P)  moulded  to  the 
con  formation  of  the  lower  eyelid,  It»  border  is  gradnated  in  such  a  manner, 
that  while  the  centre  is  designated  0,  Paris  lines  and  half  lines  are  marked 
off  on  each  side  of  0.  The  handle  (H)  is  attached  to  the  plate.  The  plate 
is  applied  to  the  border  of  the  lower  eyelid  of  the  squinting  eye^  and  the 
eize  of  the  squint  can  be  read  with  great  ease  and  accuracy.^ 

[Dr.  Galezowski's^  binocular  strabismonieter  consists  of  a  graduated  hori- 
zontal bar»  up<in  which  slide,  in  the  sulcus  of  a  screw,  two  needles  ;  these, 
when  placed  oppos^ite  the  centre  of  each  correspuuding  cornea,  indicate,  by 
means  of  the  scale  on  the  bar,  the  degree  of  deviation. 
The  transverse  bar  h  held  on  a  level  with  the  eye- 
lids, the  handle  of  the  instrument  upwards^,  and  the 
fork  of  the  bar  against  the  root  of  the  nose.  By 
turning  the  little  buttons  at  the  extremities  of  the 
bar,  the  needles  are  moved  until  eiich  is  found  op- 
posite the  centre  of  the  cornea,  as  is  shown  in  Fig. 
214.  The  graduation  of  the  transverse  bar  enables 
us  to  determine  the  degree  of  deviation  with  ease 
and  precision.  Thus,  with  this  ingenious  and  simple 
little  instrument,  we  can  measure  with  exactitude 
the  degree  of  deviation  as  well  as  the  precise  result 
obtained  by  tenotomy. — H.] 

Another  symptom  which  is  at  once  characteristic 
of  a  paralytic  aflection,  is  the  erroneous  projection 
of  the  visual  field.  For  instance,  if  we  close  the 
right  eye  and  tell  the  patient  to  strike  quickly  with 
bis  finger  (if  he  does  it  slowly,  he  will  have  time  to 
correct  his  mistake)  at  lui  object  held  somewhat 
towartis  the  left  median  line,  he  will  miss  hitting  it 
by  going  too  much  to  the  lelt  side  of  it.  The  reason 
of  this  is,  that  the  insufficiently  innervated  external 
rectus  requires  to  make  a  contraction  far  exceeding 
the  extent  of  the  required  movement^  and  far  greater 
than  would  be  necessary  if  the  innervation  were 
oormaL  In  consequence  of  this,  the  patient  over- 
estimates the  amount  of  moveraerat  and  believes 
the  object  to  lie  further  to  the  side  of  the  aflected 

muscle  than  it  really  does,  and  consequently  strikes  too  much  to  the  left. 
If  the  paralytic  a^ection  is  not  loo  complicated,  the  patients  in  time  learn  to 
correct  these  errors  of  projection.  The  dizziness  which  they  often  eoniplain 
of  is  not  necessarily  due  to  a  cerebral  lesion,  but  is  generally  owing  to  the 
confusion  which  arises  from  the  diplopia,  and  the  erroneous  projection  of 
the  visual  field. 

[Von  Graefe's  method  is  more  complicated  but  somewhat  more  exact.  By 
its  means  he  is  enabled  to  determine  the  degree  of  the  squint  and  the  relations 

*  Meyer  and  (^aloxowski  have  more  lately  devised  binocular  Btrabiamometcrs,  which 
are,  however,  more  expcmive  wnd  less  handy. 
»  [*•  Medical  Times  and  Gaz.,-'  1869,  i.  40L— H.] 
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of  the  jiquinting  eye  to  it^  collective  motinu  in  the  h(»ri7,oiital  plane,  and  b« 
also  makes  the  meaiiurements  din.'Ctly  ufmn  the  .scleral  curvature,  all  startiog 
from  the  exteroai  commissure  of  the  \uh.  uSee  Graefe  u.  Saemiicli'i 
^*H«Ddb.  d.  Ang,r  vi.  1,  S.  980—6.]. 

[Fig.  214] 


Hgal^j^lu^^l^jd^ 


,.L.l.,JuiiL|l^   J;T"''Miiliirili 


The  inanoer  of  examining  the  position  of  double  imagee.  and  the 
and    uses  of  prismatic  ghis^ics,  have   been  explained   in   the    inlroductOif*^ 
chapter,  p,  46. 

In  a  case  of  paralysis  of  the  external  rectus,  the  diplopia  will  appear  when 
the  object  is  moved  into  the  left  half  of  the  visual  held,  but  will  be  absent 
in  the  right  half  The  distance  betvveeo  the  double  linages  will  incrense  tke 
ftirther  the  object  is  moved  to  the  letl.  The  double  images  show  only  lateral 
differenceii,  being  parallel,  of  the  same  height,  antl  homonyraoua.  It  i«»  how- 
ever, an  interesting  fact,  that  although  the  external  rectus  has  no  ditrd 
influence  upon  the  vertical  meridian,  it  yet,  by  assisting  in  the  external 
diagonal  positions  %>f  the  eyeball,  helps  in  preserving  the  parallelism  of  the 
vertical  meridiaos  of  the  two  eye^.  For  instance,  if  the  patient  be  directed  to 
look  at  an  object  held  diagonally  upwards  to  the  left,  the  right  eye  will  be  moved 
into  the  necessary  position,  by  the  combined  action  of  the  sup    *  tud, 

inferior  obliaue,  and  the  internal  rectus,  its  vertical  meridian  bi  med 

to  the  lefl.  The  left  eye  requires,  in  order  to  be  moved  upward  and  ouUvanJs, 
the  combined  action  of  the  superior  rectus,  the  inferior  obliuue,  and  the  ex- 
ternal rectus.  But  as  the  latter  is  paralyzed,  the  lert  eye  will  remain  ulmoil 
straight,  and  its  vertical  meridian  vertical  (instead  of  being  inclined  toward* 
the  leilj ;  the  parallclisra  of  the  vertical  meridians  is  therefore  destroyed,  and 
they  converge  at  the  top,  whilst  the  double  images  appear  to  the  patient  un 
diverge  at  the  top.  But  as  in  confi»rmity  with  the  laws  of  normal  vision,  th« 
image  which  falls  in  the  slanting  meridian  of  the  healthy  right  eye  appcart 
straight  t-o  the  patient,  the  image  of  the  affected  eye  will  neceasurily  appear 
slanting. 

Hence,  in  the  diagonal  positions  to  the  lefi,  viz.«  upwards  and  outw^arda,  sod 
downwards  and  outwards,  the  double  images  will  show  not  only  a  dtfleronot 
In  ineliniitinn,  but  alsu  in  height.  As  the  external  rectus  is  engaged*  IOg6llMr 
\v!  '  T  rectus  and  inferior  oblique,  in  brioging  about  the  movei  ~^ 

I  ->nally  upwards  and  outwards,  its  fiaralysis  must  impair 

(he  position  of  the  verticjil  meridian,  which,  instead  of  be: 
liat  of  the  right  eye,  and  inclined  to  the  left,  will  bo  ueari 
id  consequently  the  two  vertical  meridians  will  convergvat  lb 
1 J  images  appearing  to  the  patient  tt>  diverge,    A  glaiict'  nt  Fig, 
eadily  explain  this. 
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In  Fig.  215, 1  represents  the  healthy  right  eye,  whose  vertical  meridian 
A  B  w  vertical,  and  whose  horizontal  meridian  CD  is  horizontal,  the  image 
a  b  h\\B  in  the  vertical  meridian.  II  is  the  left  eye  atiected  with  paralysis 
of  the  external  rectus,  in  the  position  upwards  and  outwards  the  vertical 
meridian  A^  B  is  not  parallel  to  that  of  the  right  eye,  but  c  onverges  towards 
it  (A"  jB").  The  image  a'  h'  will  consequently  not  fall  in  the  vertical  me- 
ridian, but  in  the  upper  and  outer  {A"  Ir),  and  the  inner  and  lower  (  C"  B') 


Fig.  215. 


II 


quadrants  of  the  retina.  The  double  image  will,  therefore,  appear  to  the 
patient  to  be  turned  towards  the  left,  and  to  diverge  at  the  top  H'om  that  of 
the  right  eye  (III  and  IV,  a  h  and  a'  h'), 

I  must  here  again  call  attention  to  the  fact  that  the  inclinations  of  the 
vertical  meridians  are  merely  relative,  so  that,  although  in  reality  the  image 
of  the  healthy  eye  may  be  the  one  which  is  inclined,  it  generally  appears  to 
the  patient  to  be  straight,  and  the  image  of  the  affected  eye  is  the  one  which 
seems  to  be  slanting,  although  its  vertical  meridian  may  remain  vertical. 

We  also  meet  with  a  curious  phenomenon  in  this  movement  (upwards  and 
outwards),  viz.,  a  difference  in  the  height  of  the  double  images,  without  any 


Pig.  216. 


II 


difierence  in  the  height  of  the  cornea.    This  apparent  anomaly  is  easily 
explained  by  a  glance  at  Fig.  216.   In  I  the  rays  from  the  object  will  fall  on 
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the  j^ellow  sj)ot  a,  but  in  the  left  eye  (II),  on  account  of  the  convei^enoe 
of  the  eyes  aud  the  iaclination  inwards  of  the  vertical  meridian  (A'  ^l,lhe 
rays  will  uot  fall  upon  a\  but  on  a',  a  point  in  the  inner  and  upper  quadrant 
of  the  retina,  and  hence  the  double  iraaj^e  will  He  to  the  let!  side»  and  bdow 
the  object.  Whereas,  in  the  diagonal  position  downwards  and  outwards,  the 
double  image  will  lie  to  the  left  aud  above  the  object^  and  be  inclined  towardi 
the  right. 

The  position  of  the  head  is  also  characteristic,  for  the  patient  carries  it 
turned  slightly  to  the  left,  in  order  to  avoid  the  diplopia^  by  bringing  all 
objects  as  nmdi  as  posaible  into  the  right  half  of  the  field  of  vision. 

The  ]/rogno»is  is  generally  favorable  if  the  paralysis  of  the  external  rectut  , 
muscle  is  acute,  not  t«>o  considerable  in  extent,  and  not  de]x*ndent  upon  8  I 
cerebral  lesion.  Such  eases  are  often  completely  cured,  or  very  greatly 
relieved.  Sometimes,  however,  secondary  contraction  of  the  internal  rectus 
of  tlie  same  eye  j^upervenes,  on  m-cuunt  of  the  dinainished  force  opposed  to 
tlie  action  of  the  latter  muscle.  In  thiH  way,  a  permanent  convergent  squint 
of  this  eye  may  be  produced.  But  if  the  afiected  eye  enjo>^  the  better  sight 
of  the  two,  and  is  only  suffering  from  a  partial  paralysis  of  the  external 
rectus,  the  patient  may  use  it,  in  spite  of  the  eftbrt  required,  in  preference 
to  the  other,  which  'will  squint  considerably  inwards,  and  perhape  |jerma- 
neiitly  so. 

In  paralysis  of  the  external  rectus,  a  prism  would  have  to  be  applie<l  witb 
its  base  to  the  temple,  so  that  the  ravs  may  be  refracted  outwarJs ;  for,  tm 
account  of  the  convergence  of  the  visual  line,  the  ray^  from  the  object  will 
fall  on  the  inner  side  of  the  yellow  spot,  Prii^niatic  glasses  may  be  used  far 
two  purposes:  1,  simpiy  to  free  the  patient  from  the  annoyance  of  diplopia; 
2,  for  the  purpose  of  slightly  exercis'ing  the  paralyzed  muscle,  and  »o 
gradually  strengthening  it.  In  the  former  wise,  we  prescribe  the  number 
of  prism  which  completely  neutralizes  the  diplopia  at  a  certain  distance. 
Whereas,  if  we  desire  to  exercise  the  affected  muscle,  we  order  a  prism 
which  cmly  approximates  the  double  images;  this  proves  very  confusing 
to  the  patient,  and  he  endeavor*,  if  possible,  to  fuse  them  into  one  by  a  vol- 
untary exertion  of  the  paralyzed  muscle.  In  doing  this,  care  must  be 
taken  that  the  prism  is  not  too  weak;  at  firet,  one  should  be  selected  which 
nejirly  fuses  the  double  images,  and  then,  as  the  muscle  becomes  stronger,  * 
gradually  weaker  prism  may  be  prescribed.' 


I 

I 


3— PAKALYSIS  OF  THE  THIRD  NERVE. 


The  third  is  the  principal  motor  nerve  of  the  eyeball ;  it  divides  in 
orbit  into  two  branebc^s^  an  upper  and  a  lower.  The  former  supplies  the 
superior  rectus  and  the  levator  palpebrse  superioris,  the  latter,  the  internal 
rectus,  inferior  rectus,  inferior  oblique,  sphincter,  pupilhe,  and  ciliary  muscle,' 
According  to  Volkmann  and  Fasebeck,  the  third  also  sends  a  small  branchletj 
to  the  superior  oblique  and  external  rectus. 

1  This  certain  amount  of  powor,  which  a  partially  pan^lyxod  musfl 
of  «till  lictiiig  in  order  to  unite  fbc*  doublo  imajije!?,  is  tinned  by  Von  the  pow< 

of  fusion/'  and  the  rxleiit  of  the  fii?kl  thnmgh  which  the  rnu*»*cle  cm^  mn^  .  vicad  •ina* 
vision  is  termed  ''  iho  ruui^c  of  fusion.*'     Ht^  fvoinls  <mt,  moreover,  that  the  pxt^-ut  of  U 
power  of  fui«ion  is  of  iniptnlanee  with  r»?gard  to  the  diagnosis  of  the  cunse  of  th*»  p«rnlyi 
adftection ;  for  in  cerebro-ejunul  panilysis  the  range  of  fiiMon  is  extremely  *omtt  *  Ii 
several  casee  of  incipient  dementia  he  has  Be<?n  it  almost  entirely  lost.    (**  Hyniptomenlel 
der  Augeninufikellahmungen,"  p.  86.) 
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The  paralysis  of  tlie  third  nerve  may  vary  in  detjree  aud  extent,  and  may 
be  complete  or  partial.  1.  All  tlie  muscles  supplied  by  it  may  Ix^  mure  or 
leas  implicated ;  the}'  may  be  ail  completely  or  all  partially  paralyzed  ;  or» 
agftin,  some  may  be  completely  paralyzed,  whilst  the  rest  are  only  partially 
affected,  2.  One  or  more  muscles  maybe  completely  or  partially  paralyzeJ, 
the  reflt  beinir  unafiected. 

Before  deficribiti|^'  the  symptoms  presented  by  the  isolated  paralyses  of  the 
iDdividual  muscles  supplied  by  the  third  nerve,  it  will  be  well  to  glance  at 
those  which  are  caueecJ  by  a  paralysis  of  all  branches  of  the  nerve, 

Lict  us,  therefore,  suppose  the  existence  of  a  complete  paralysis  of  the  third 
nerve  of  the  left  eye.  The  following  would  be  the  symptoms  present  in  such 
a  case:  The  upper  eyelid  hangs  down  over  the  eye;  ujKm  lifting  it  and 
ttioving  an  object  in  ditferent  directions,  we  find  that  the  eye  fails  to  follow 
it  to  the  upward,  inward,  and  downward  direction.  It  can  still,  however, 
move  outwards  by  the  action  of  the  external  rectus,  and  somewhat  down- 
wards and  outwards  by  aid  of  the  superior  oblique.  Generally,  secondary 
contraction  of  the  external  rectus  so<ui  supervenes,  and  a  marked  divergent 
squint  arises,  accompanied  by  crossed  diplopia. 

If  we  move  the  object  over  to  the  right  of  the  patient,  a  divergent  squint 
^arises  (with  crossed  diplopia),  which  increases  in  proportion  as  the  object  is 
oved  further  in  thii^i  direction.     Upon  moving  the  object  upwards,  the  right 
sye  will  follow  it,  but  the  left  will  lag  behind,  the  rays  from  the  object  will 
herelbre  fall  upon  a  portion  of  the  retina  below  the  yellow  spot,  and  the 
double  image  be  projected  above  that  of  the  right  eye.     If  the  object  i? 
moved  downwards,  the  revei-se  will  of  course  obtain,  and  the  image  of  the 
ft  eye  be  projected  beneath  that  of  the  right. 

On  account  of  the  paralysi.s  of  the  branch  to  the  sphincter  pupillaj,  the 
upil  will  be  somewhat  dilated  (about  two  or  two  and  one-half  lines  in 
iameter),  and  immovable.     The  paralysis  of  this  bninch  may,  however, 
recede  that  of  general  paralysis  of  the  third  nerve.     Upon  theapplication 
f  atropine,  the  pupil  dilates  to  it^  fulKst  extent.     Finally,  as  the  ciliary 
uecle  is  paralyzed,  the  eye  will  have  lost  its  power  of  accommodation, 
the  healthy  eye  is  closed,  and  the  patient  directed  to  walk  straight  up 
certain  object,  he  becomes  giddy  and  faint,  and  reels  in  his  gait;  which 
owing  to  the  illusion  which  exists  in  his  mind  between  the  real  and  im- 
j^inary  position  of  the  object.     There  is  generally  some  protrusitm  of  the 
yeball,  on  account  of  the  paralysis  of  the  three  recti  muscles,  whose  office 
t  is  to  pull  the  eye  into  the  orbit.*     There  is  also  marked  ptosis,  but  the 
latter  is  not  so  excessive  as  when  the  orbicularis  f)al|M"brarum  is  also  para- 
lyzed.    By  relaxing  the  orbicuhiris  and  contracting  the  frontalis,  the  upper 
yelid  can  still  be  somewhat  lifted.     Although  we  but  seldom  meet  witli  a 
omplete,  isolated  paralysis  of  the  individual  muscles  supplied  by  the  third 
erve^  it  will  be  well  briefly  to  consider  the  symptoms  which  paralysis  of 
different  muscles  would  present. 


4.— PARALYSIS  OF  THE  INTERNAL  RECTUS  OP  THE  LEFT  EYE. 


When  an   object  is  moved  from  the  lei\  to  the  right  side,  both  eyes  will 
[be  fixed  upon  it  nearly  up  to  the  middle  linei  but  when  it  is  carried  over  to 

*  H,  Miillcr  discovered  in  the  inferior  orbital  flituro  a  reddish-gray  innas,  eoniistin^ 
>f  bundles  of  unatriped  musciitar  fibre  with  eliMic  tendons,  ariuk>gouji  to  the  orbit^il 
tumbmrii^  of  the  mamninlia.  He  xii|»po(*ed  tliKt  its  Hction  h  to  protrwde  the  cyobnll; 
^jiupplied  by  fibres  from  tlw  sympntheiic,  and  irritfttion  of  the  latter  in  the  neok  baa 
found  to  cause  protrusion  of  the  eye,  j»erbajiei  through  the  action  of  this  muwjks 
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the  right,  the  left  eye  will  la^  more  iiod  more  behind,  thus  giving  ri»e  lo  a 
divergent  squint.  If  the  paralysis  is  complete,  and  the  patient  endcftvori 
m  move  his  left  eye  inwards,  a  vicarious,  rotatory,  zigzag  movement  inwards  i 
will  be  produced  by  the  action  of  the  s^tipcrior  and  inferior  rectus.  As  the 
3(|uiut  js  divergent,  the  diplopia  is  crossed,  and  the  lateral  distance  between 
the  double  images  will  increjise  in  proportion  as  the  object  is  carried  over  to 
the  right,  but  there  will  be  no  difference  in  the  height  and  straightneas  of 
the  imagers  in  lo^ikin^  vertically  upwards  or  downwards.  But  in  the  diagonal 
poeitione  inwards,  there  will  not  oidy  l)e  a  difference  in  the  heiglit  of  the 
double  images.  Imt  the  one  will  slant  considerably.  In  the  oblii[ue  ptJtjitioti 
of  the  object  upwards  and  inwards,  the  double  images  will  diverge  at  the 
top,  that  of  the  left  eve  being  inclined  to  the  right ;  whereas,  in  the  diagtjnaJ 
position  downwards  and  inwardj*,  tht?  double  images  appear  lo  eonverge  At 
the  top,  that  of  the  left  eye  being  inclined  towards  the  left. 

In  the  diagonal  positions  inwartls,  there  will  also  be  a  difference  in  the 
height  of  the  images,  even  although  there  is  no  difference  in  the  height  of 
the  cornea.  The  reason  of  this  has  been  already  explained  in  tlie  descrip- 
tion of  paralysis  of  the  external  rectus  muscle. 

The  line  which  divides  the  portion  of  the  field  in  which  the  patient  fees 
double  from  that  in  which  single  vision  exists,  does  not  run  vertically  frnm 
above  downwards,  but  obliqueiy  left  to  right;  lying  to  the  let\  side  of  the 
vertical  line  above  the  horizontal  line,  and  to  the  right  side  of  it  below  the 
horizontal  line.  This  is  explained  by  tbe  fact  that  tbe  <livergence  is  much 
greater  when  the  eye3  look  upwards,  than  when  they  h»ok  down. 

The  patient's  head  is  turned  towards*  tbe  n^ht,  so  as  to  avoid  diplopia,  by 
bringing  objects  as  much  as  potasible  into  the  left  half  of  the  visual  field. 

a— PARALYSIS  OF  THE  SUPERIOR  RECTUS  OF  THE  LEFT  EYE, 


This  muscle  moves  the  eye  upwards  and  inwards,  and  incliiies  tbe  vertical 
meridian  inwards. 

The  inefficiency  of  the  paralyzed  superior  rectus  will  not  be  apparent  lo 
the  movements  of  the  eye  below  the  horizontal  diameter,  but  only  in  i\i<m 
above  the  latter.  The  diplopia  will  consequently  be  also  only  apparent  in 
the  upper  half  of  the  field.  When  the  object  is  moved  above  the  horizontal 
line,  the  left  eye  will  lag  behind,  and  this  deviation  will  increase  in  propor- 
tion the  higher  the  object  is  moved.  At  the  same  time  there  will  aldu  be 
a  divergent  sauint,  for,  on  account  of  the  paralysis  of  the  superior 
the  inferior  oolique  will  move  tbe  eye  somewhat  outwarda.  If  the 
eye  is  covered,  an<l  the  patient  directed  to  look  with  the  left  at  aii 
held  slightly  in  the  upper  half  of  the  visual  field,  the  left  eye  will  move 
upwards  and  inwards  (the  degree  depending  upon  the  amount  of  paralytts), 
showing  that  it  had  before  deviated  downwards  and  outwarda.  The  covered 
eye  will  at  the  same  time  make  a  considerably  greater  associated  niovement 
upwards  and  outwards.  The  patient,  in  endeavoring  to  strike  an  object, 
will  aim  too  high.  He  will  carry  hts  head  thrown  back,  so  as  to  bring  all 
objects  as  much  as  possible  in  the  lower  half  of  the  field. 

The  diplopia  manifests  itself  in  the  upper  half  of  the  visual  field,  Tbt 
double  images  show  lateral  differences,  are  croessed,  different  in  height,  and 
not  parallel. 

Ajb  the  cornea  deviates  downwards  and  outwanls,  the  rays  from  an  Dbjfd 
held  above  the  horizontal  meridian  line  fall  upon  the  outer  and  lower  poi^ 
tion  of  the  retina,  and  will  consequejitly  be  projected  upwards  and  inwam; 
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the  double  image  of  the  affected  eye  (paeudo^image)  lying  above  and  to  the 
rigbt  of  the  image  of  tiie  right  eye. 

As  the  action  of  the  superior  rectus  upon  the  height  of  the  eye  increases 
ae  the  latter  is  moved  outwards  (to  the  left),  the  iuefficiency  of  the  paralyzed 
uiuttde  in  raising  the  eoroea,  will  also  be  most  evident  in  this  direction. 
The  ditierence  in  the  height  of  tne  double  images,  therefore^  increases  as  the 
eye  is  turned  outwards,  and  diminishes  as  it  is  turned  inwards.  On  the 
other  hand,  the  inclination  of  the  vertical  meridian  will  be  most  apparent 
when  the  eye  is  turned  inwanis,  ami  least  so  when  it  is  turned  outwards 
(to  the  left).  On  account  of  the  paralysis  of  the  superior  rectus,  the  vertical 
meridians  are  not  parallel,  but  tlint  of  the  lett  eye  ia  turned  outwards  by 
the  unopposed  action  of  the  inferior  oblique.  Hence  the  pseudo-image 
would  appear  to  converge  towards  the  image  of  the  right  eye,  but  the  double 
images  are  crossed,  and  hence  they  diverge  at  the  top,  the  pdeudo-image 
being  inclined  towards  the  right.* 

6.  -HAKALYrSIS  OF  TOE  INFERIOR  RECTUS  OP  TUE  LEFT  EYE, 

The  symptoms  ariising  in  a  paralysis  of  this  muscle  are  jui^t  the  reverse 
of  those  in  paralysis  of  the  superior  rectus.  The  want  of  movement  and 
consequent  diplopia  are  only  apparent  when  the  object  is  held  below  the 
horizontal  meridian  line.  The  pweiido-image  lies  behw  that  of  the  right  eye, 
and  towards  its  right.  The  double  images  increase  in  height  when  the  eyee 
are  moved  to  the  left,  and  in  inclination  when  they  are  moved  to  the  right. 
The  double  images  are  crossed  and  the  pseudt>image  inclined  towards  tliat 
of  the  right  eye  (i.  e.,  inclined  towards  the  left). 
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7.— PARALYSIS  OF  THE  INFERIOR  OBLIQUE  OF  THE  LEFT  EYE. 

Am  it  is  extremely  donbtfnl  whether  an  isolate^l  paralysis  of  this  muscle 
ever  occurs,  I  bhall  not  describe  the  symptoniH  which  would  be  presented  by 
such  ao  affection^  but  simply  state  that  they  would  be  just  the  reverse  of 
those  met  with  in  paralysis  of  the  sujierior  oblique,  and  from  a  knowledge 
of  which  these  symptoms  could  easily  be  constructed.  [Dr.  Noyes,  of  New 
York,  has  described  a  well-authenticated  instance  of  traumatic  paralysis  of 
the  right  inferior  oblique  muscle  in  his  own  person.  It  differs  somewhat 
from  the  description  of  the  symptoms  of  paralysis  of  this  muscle  as  given  by 
Alf.  von  Graete,  in  that  the  images  were  crossed.  The  cause  of  the  paralysis 
wiis  a  fracture  thniugh  the  malar  bone  across  the  origin  of  the  inferior 
oblique  muscle,  and  Nuyes  thinks  it  possible  that  only  those  fibres  going  to 
the  outer  side  of  its  insertion  were  impaired,  and  that  in  this  way  the  ad- 
ductive  power  was  impaired.     ^See  "  Trans.  Amer.  Oph.Soc./*  1879.) — B,] 


8.-PARALY*81S  OF  THE  SUPERIOR  OBLIQUE  OF  THE  LEFT  EYE,  ETC. 

The  paralysis  of  the  superior  olilique  illustrates,  better  than  that  of  any 
other  of  the  ocular  muBcles,  the  cdrrcctneiBS  of  tlie  rules  laid  duwn  as  to  the 
action  of  the  diHerent  muscles,  and  the  nature  of  the  diplojiia  presented  by 
their   paralysis.     Indeed,  the  deviatiuu  of  tlie  visual   line  is  so  extremely 

>  A*  patients  oft«n  find  it  difficult  to  estimate  aecunitely  the  ohliquitv  of  m  snuUl 
|©cl,  fuch  a»  the*  flfiinL*  of  ii  ligbt^^d  ciindle,  it  h  hotter  to  use  as  ah  ohject  a  white 
7,  <»r  H  roll  of  pajKT  atn^ut  twelve  inches  in  length. 
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of  paraljsb  of  the  superior  oblique,  that 
ftSMl  we  musty  therefore,  place  our  chief  rel: 
paioam  of  ths  doable  images  to  assist  us  in  determiniDg  the  « 
A  fBBiK  «ftcled  with  paralysis  of  the  left  superior  obliq^ 
piriB tfcac «^$eclis  'the  door,  steps,  et<\)  m  the  lower  half  of  e. 
MiUe  «Bd  UT^olar  in  outline.  Above  the  horizontal  ni< 
viml  fiMft  mre  fixed  upon  the  object  and  no  diplopia  exists, 
ii  Wii  B  tbe  hofiacKitm  median  Hue  or  a  very  little  below  it, 
i^cibe  left  eye  id  an  upward  and  inward  direction  is  m 
mmn  sod  more  marked  the  further  the  object  is  mc^^ 
If  of  the  field,  more  especiiilly  towards  the  right.  If  th  ^ 
thft  left  makes  a  well- marked  movement  downwards  ati*^ 
e  will  be  an  erroneous  projection  of  the  visual  field  ic^  _^^ 
Upon  closing  the  bealtliy  right  eye,  and  testing  the  u^^ 
liieliA^ve  might  at  first  suppose  it  to  be  unimpaired  in  all  dLre< 
OB  dMer  examination  we  tind  that  downwards  and  inwards  (tot 
BMft/  tMw  is  31  distinct  want  of  mobility.  Instead  of  following  the 
Ji— ef  of  t^  object  from  below  to  the  inner  side,  the  visual  liue  n**^ 
jfaMttftl  Spring  upwards  and  inwards.  The  double  imager  are  homotiflS 
nd  obow  a  difl'erence  both  in  height  and  laterally,  and  the  one  stlttQtfl,  J 
j^plii^ta  ie  confined  to  the  lower  half  of  the  visual  field,  and  is  absent  il 
lypcr.  On  account  of  the  convergent  s<|uint  which  arises  below  the ^ 
SMCxl  tine,  the  diplopia  is  honionymous^  and  as  the  leil  eye  remains  t 
m/Km  tum>c  too  high,  its  image  will  appear  beneath  that  of  the  right 
TW  litenil  diflerence  between  the  double  images  increases  the  raori 
tet^sr  llie  object  ii$  moved  downwards^,  as  the  convergence  of  the  visual 
ttltm  btiCOMlw  greater,  on  accouut  of  the  unopposed  action  of  the  ill 
MOtHL  Tlie  difierence  in  the  height  of  the  double  imager  increita 
ttMMwtki*  Auther  the  object  is  moved  over  to  the  right,  and  diminish^ 
Il  MTwi  OTQf  to  the  left.  Thi^  is  owing  to  the  fact,  that  the  m 
«UI|iM  exerts  the  greatest  influence  upon  the  height  of  the  eyeball  wh 
•w  m  vttoved  downwards  and  inwards,  and  hence  its  loss  of  power  up 
ImJI|M  of  the  cornea  will  also  be  folt  thu  most  in  this  direction.  On  th| 
^mL  ti^  taeliJtation  of  the  doulile  images  will  be  greatest  when  the 
l»  BOfld  over  to  the  left,  and  least  when  it  is  carried  over  to 
6#  ihe  «ip<fior  oblique  exerts  most  iniluence  oo  the  p<J8ition  of 
wbMi  the  eye  is  moved  downwards  and  outwards.  On 
hrstt  of  the  superior  oblique,  the  inferior  rectus  will  exercise 
W&i^  0^r  llie  vertical  meridian  in  all  the  movements  of  the  eye 
'  median  line,  and  incline  it  outwards.  The  parallelism 
will,  therefore,  be  destroyed,  and  they  will  diverge  i 
M^  libi  4oilUo  images  appearing  to  converge ;  for,  on  account  of  the  slj 
mpt^  of  the  vertical  meridian  of  the  left  eye,  the  image  of  the 
Vli  fidl  ill  the  vertical  meridian,  but  upon  the  upper  and  inne 
quadrants  of  the  retina,  and  the  tiseudo-image  will, 
lo  th^  patient  to  be  inclined  towards  the  right,  and  to  col 
WaM^  ti^  ^i***!!^  ^^  ^^^  ^^^^^  ^^^'  ^  gl^uce  at  Fig,  215,  p.  6S\ 
fttJlKt  llrib  Wldligible,  it  being  remembered,  however,  that  the  vi 
^M^IBm  )I  mned  outwards  in  paralysis  of  the  superior  oblique,  and  id 

db»  rfrf<W0l  IB  carried  very  far  down  into  the  lower  half  of  th€ 

i  fe^Mooi^pion  is  observed,  viz.,  that  the  pseudc»-image  appears 

^jfte^  even  although  the  left  cornea  still  remains  highe 

li  due  to  the  extreme  inclination  of  the  vertical  mei 
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base  of  the  skull,  and  this  must  be  especially  suspected  if  seveiul 
ODe  or  both  eyes  are  aiiecteil*  or  if  some  other  oerves  (such  as  the  facial  or 
some  branches  of  the  fifth)  are  also  implicated.  We  find  that  the  cauaefi 
situated  at  the  base  of  the  brain  generally  pnxluce  paralyaiji  by  a  direct 
compression  of  the  nerves  which  lie  at  this  situation.  Amongst  such  caus^ 
(ire  must  e^^pecially  enuniorate  syphilitic  and  rheumatic  ostitis  and  periostitia, 
exostoses,  syphilitic  tophi,  tubercular  deposits,  effusioDS  of  bli>od.  and  tumon 
of  various  kinds.  In  cases  of  tumor  or  aneurism,  the  progress  of  the  paral* 
ysh  is  generally  slow,  whereas  the  reverse  is  the  case  in  inflammatory  exu- 
dations. 

[Pagenstecher  says  that  in  epidemics  of  diphtheria^  paralyses  of  the  ex* 
trinsic  muscles  of  the  eyes  are  not  uncommon,  and  are  noticeable  for  t 
rapidity  with  which  they  appear  and  disappear,  and  for  the  fact  that  the 
onlv  occur  in  the  stage  of  convalescence.     They  are  also  said  to  occur  in  thi 
course  of  and  after  febrile  infectious  diseases. — B.]l 

The  caust."  may,  however,  be  situated  id  the  brain  itself,  and  we  then  gen- 
erally find  that  the  patient  shows  some  derangement  of  the  intellectual  func- 
tions. His  memory  fails  him.  and  he  experiences  a  difKculty  in  arranging 
his  ideas,  or  in  giving  expression  to  them.  These  derangements  are  oftea 
very  transitory,  and  may  vary  greatly  in  extent,  from  a  slight  impairment 
of  memory  to  a  slate  bordering  on  itliocy.     Ptosis  is  not  unfre<|ueotly 

'mptum  of  a  cerebral  affection,  whereiis  iagophihalraos  is  ouly  exceptionallr 
Amongst  the  various  lesions  within  the  brain  which  may  produce  paral- 
ysis of  the  muscles  of  the  eye,  must  be  mentioneii  softening  of  the  brai 
effusions  of  blood,  tubercular  depc^its,  aneurisms,  impermeability  of  soi 
of  the  cerebral  bloodvessels,  tumors  situated  within  the  brain,  hydrucephalu», 
etc.  The  nature  nf  the  diplopia  aids  us  to  a  certain  extent  in  localizing  the 
cause  of  the  paralysis,  for  in  paralysis  due  to  a  cerebral  lesion  we  obeerve 
that  there  is  a  great  diffiuultv  in  the  fusion  of  the  double  images.  It  ii 
found  very  difficult,  or  almost  impossible,  to  unite  them,  even  with  the  mort 
carefully  selected  prism ,  the  patient  being  unable  to  fuse  them  by  a  volua- 
tary  effort,  even  altlumgh  they  are  brought  very  close  together.  [A  diag- 
nosis of  the  nature  and  seat  of  the  cause  of  paralysis  of  central  origin  caa 
only  be  made  from  an  accurate  knowledge  of  the  origin  and  course  of  the 
various  motor  nerves  going  to  the  ocular  muscles.  It  should  be  remembenni 
that  the  third,  fourth,  and  sixth  nerves  all  rise  in  the  vicinity  of  the  floor 
of  the  fourth  ventricle  and  aqueduct  of  Sylvius,  the  nucleus  of  origin  of  tlie 
third  being  the  most  anterior;  ch>se  behind  it  that  of  the  fourth,  and  in  the 
region  of  the  posterior  third  of  the  pons  lies  that  of  the  sixth.  Further^  h 
more  there  is  a  complete  decussation  of  the  fibres  of  the  fourth  nerves,  aod^ 
probably  a  partial  decussation  of  the  fibres  of  the  third  nerves;  while  the 
sixth  nerves  are  not  crossed.  Hence  any  abnormal  growth  or  diseased  pro- 
cess in  the  region  of  origin  of  the  fourth  or  eixth  would  cause  homonymous 
paralysis  of  the  sixth  nud  criissed  paralysis  of  the  fourth  nerves. 

Among  the  causes  not  mentioned  above,  must  be  mentioned  hjpera?mia  of 
the  brain  and  its  membranes,  on  the  authority  of  Niemeyer ;  disseminnte 
sclerosis  of  the  brain,  and  degeneration  of  the  posterior  columns  of  tbe 
cord.— B>] 
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The  pro^nom  of  the  different  kinds  of  panilysis  varies  with  the  cause,  the 
degree,  and  length  of  duration  of  the  paralyais. 

With  regard  to  the  general  prognosis  of  paralj^ic  affections  of  the  muscles 
of  the  eye,  it  may  be  laid  down  as  a  rule  that  it  is  the  more  favorable,  the 
more  recent  the  affection.    Again,  a  partial  paralysis  affords  a  more  favorable 
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which  becoraes  so  great  when  the  eye  is  moved  far  downwanJg  that  a  dialoca* 
tion  of  the  quadmutB  of  tlie  retina  takers  place,  the  rays  from  the  object 
falling  no  longer  upon  the  inner  and  upper  quadrant  of  the  retina,  but  upon 
the  inner  and  h^wer,  and  they  are  benee  projected  upwards  and  Uj  the  Itfit. 

The  double  imag«2s  in  paralysis  of  the  superior  oblique  are  not  at  the  same 
distance  from  the  patient,  but  that  of  the  affected  eye  is  considerably  nearer 
to  him.  This  was,  I  believe,  first  noticed  by  Dr,  Michaelis.  It  would  ap- 
pear to  be  due  to  the  projection  of  the  image  upon  a  liorizontal  surface  beiow 
the  eye  (e.  g.,  the  floor  of  the  room),  for  this  symptom  disappears  with  ao 
alteration  of  the  surface  of  projection.' 

The  line  which  divides  the  tield  of  single  from  that  of  double  vision  does 
not  run  horizontally,  but  obliquely  downwards  from  the  right  to  the  left. 
The  patient  carries  his  head  turned  downwards  and  to  the  right,  so  aa  to 
bring  the  objects  as  much  a^s  possible  into  the  upper  and  lell  portion  of  the 
field,  Its  the  diplopia  arises  sooner  in  the  right  half  Prisms  must  be  turned 
with  their  base  downwards  and  outwards. 

Afler  a  paralysis  of  the  superior  oblique  hag  existed  for  some  time, 
secondary  contraction  of  the  inferior  oblique  often  supervenes.  The  diplopia 
then  extends  into  the  upper  half  of  the  visual  fiehi,  but  here  becomes  crossed, 
the  [>seudo-inajige,  however,  being  still  beneath  that  of  the  right  eye.  This 
18  due  to  the  cornea  being  moved  abnormally  upwards  and  outwards,  on 
account  of  the  contraction  of  the  inferior  oblique.  The  increase  in  the 
height  of  the  double  images  will  augment  towards  the  right,  and  diminish 
towards  the  left ;  the  reverse  obtaining  with  regard  to  the  inclination  of  the 
double  images. 

Having  considered  the  various  symptoms  presented  by  the  paralytic  affeo 
tionB  of  the  different  muscles  of  the  eye,  we  must  now  Inni  our  attention  to 
the  causes,  prognosis,  anfi  treatment. 

We  may  distinguish  peri[)heral  and  cerebral  causes.    Amongst  the  former, 

Id  and  rheumatism  are  the  most  frequent.     In  such  cases  the  affection  is 

Hdly  developed,  and  is  generally  accompanied  by  more  or  less  severe 
rheumatic  pains  in  the  corresponding  side  of  the  face  and  head.  Very  fre* 
qaently  there  is  no  difficulty  in  tracing  the  cause  to  a  cold  which  the  patient 
nas  caught  from  a  sudden  exposure  to  a  great  change  in  temperature,  or  to 
a  draught  of  cold  wind.  This  is  soon  followed  by  pain  in  and  around  the 
orbit,  accompanied  by  a  slight  degree  of  diplopia.  The  pathological 
changes  in  such  cases  generally  consist  in  a  rheumatic  inflammation  of  the 
nerve  sheath. 

The  causes  may  be  situated  in  the  orbit.  Amongst  these  we  must  enume- 
rate effusions  of  blood,  all  the  different  forms  of  orbital  tumor,  abscess  of  the 
orbit,  exophthalmic  goitre,  etc. 

The  most  frequent  cause  is,  however,  syphilis.  According  to  Von  Graefe, 
about  one-third  of  the  paralytic  affections  of  the  muscles  of  the  eye  are  due 
to  it.  In  many  cases  it  is,  however,  impossible  to  determine  with  any  degree 
of  accuracy  the  exact  seat  of  the  cause;  we  must  be  satisfied  with  the  fact 
that  the  patient  has  suffered  from  syphilis,  and  we  frequently  find  that  a 
rapid  recovery  ensues  under  proper  anti-eyphilitic  treatment. 

Syphilitic  nodes  or  exostoses  may  be  situated  in  the  orbit,  or  at  the  base  of 
the  brain,  and  cause  the  paralysis  by  direct  pressure  upon  the  nerve,  Syphi- 
litic neuromata  may  also  produce  it. 

Paralvsis  of  the  ocular  muscles  is  often  due  to  some  cause  situated  at  the 


*  Vide  Von  Graefe's  "  Symptomenlehre  dar  AugenmuikcUiilinningen,"  p.  145. 
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base  of  the  skull^  and  this  myat  be  especially  suspected  if  severe]  muscles  of 
ouG  or  both  eyes  are  affected,  or  if  some  other  nerves  isuch  as  the  ikcial  or 
some  branches  of  the  fit\h)  are  also  iinpHciited.  We  fiod  that  the  cauaei 
situated  at  the  base  of  the  brain  generally  produce  paralysis  by  a  direct 
compression  of  the  nerves  which  lie  at  this  situation.  Amongst  sucJi  causes 
we  must  e-^pecially  enumerate  syphilitic  and  rheumatic  (ostitis  aod  periostids, 
exostoses,  syphilitic  tophi»  tuh«rcular  deposits,  effiisioos  of  blood,  and  tumon 
of  various  kinds.  In  cases  of  tumor  or  aneurism,  the  progress  of  the  paral- 
ysis is  generally  slow,  whereas  the  reverse  is  the  case  in  inflammatory  exu- 
dations. 

[Pagenstecher  says  that  in  epidemics  of  diphtheria*  paralyses  of  the  ex- 
trinsic muscles  of  the  eyes  are  not  uncommon,  and  are  noticeable  for  the 
rapidity  with  which  they  appear  and  disappear,  and  for  the  fact  that  they 
only  occur  in  the  stage  of  convalescence.  They  are  also  said  to  occur  ia  thie 
course  of  and  after  febrile  infectious  diseases. — B.] 

The  cause  may,  however,  be  situated  in  the  brain  itself,  and  we  then  gen- 
erally tind  that  the  patient  shows  some  derangement  of  the  intellectual  tunc- 
tions.  His  memory  fails  him,  and  he  experiences  a  difficulty  in  arranging 
his  ideas,  or  in  giving  expression  to  them.  These  derangements  are  uflea 
very  transitory,  and  may  vary  greatly  in  extent,  from  a  slight  impairment 
of  memory  tu  a  state  bordering  on  idiocy.  Ptosis  is  not  unfn^*io<*hHy  u 
symptLkUi  of  a  cerebral  affection,  whereas  lagophthalraos  is  only  ' 
so.  Amongst  the  various  lesions  within  the  brain  which  may  pi 
ysis  of  the  muscles  of  the  eye»  must  be  mentioned  softening  uf  the  linua, 
eifusious  of  blood,  tubercular  deposits,  aneurisms,  irai>erniexibility  of  soma 
of  the  cerebral  bloodvessels,  tumors  situated  within  the  Drain,  hydrocephaltis, 
etc.  The  nature  of  the  diplopia  aids  us  to  a  certain  extent  in  localizing  the 
cause  of  the  paralysis,  for  in  paralysis  due  to  a  cerebral  lesion  we  ob^rre 
that  there  is  a  great  difficulty  in  the  fusion  of  the  double  images.  It  il 
found  very  difficult,  or  almost  impossible*  to  unite  them,  even  with  the  mors 
carefully  selected  prism,  the  patient  being  unable  to  fuse  them  by  a  Toltw- 
tary  eiTort*  even  although  they  are  brought  very  close  together.  [A  dia^ 
nosis  of  the  nature  and  seat  of  the  cause  of  paralysis  of  central  origin  can 
only  be  made  from  an  accurate  knowledge  of  the  origin  and  course  of  tbs 
various  motor  nerves  going  to  the  ocular  muscles.  It  should  be  remembered 
that  the  third,  fourth,  and  sixth  nerves  all  rise  in  the  vicinity  of  the  Boor 
of  the  fourth  ventricle  and  aqueduct  of  Sylvius,  the  nucleus  of  origin  of  the 
tliird  being  the  most  anterior,  close  behind  it  that  of  the  fourth,  and  in  the 
region  of  the  posterior  third  of  the  pons  lies  that  of  the  sixth.  Further- 
more there  is  a  complete  decussation  of  the  fibres  of  the  fourth  nerves,  and 
pnibably  a  partial  decussation  of  the  fibres  of  the  third  nerves;  while  the 
sixth  nerves  are  not  crossed.  Hence  any  abnormal  growtl)  or  diseased  pro- 
cess in  the  region  of  origin  of  the  fourth  or  sixth  would  cause  honioDymoaa 
paralysis  of  the  sixth  and  crossed  paralysis  of  the  fourth  nerves. 

Among  the  causes  not  mentioned  above,  must  be  mentioneii  hyneni*mja  of 
th  '  '  and  its  membranes,  on  the  authority  of  Niemcyer;  dissemiaate 
6*  t'  the  brain,  aiul  degeneration  of  the  jjosteriur  cohimsis  of  ihe 

©ora.— 15.J 
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1  of  the  different  kinds  f»f  paralysis  varies  with  the 

11,'th  of  duration  of  the  paralysis. 

to  the  i/eneni/ progncisis  of  paralytif  c\m 

luiy  be  laid  down  as  a  rule  that  it  i  ,  tbf 

recent  the  affection.    Again,  a  partial  paralysis  affords  a  more  tavorahllf 
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progoo»!s  than  if  it  is  coroplete,  even  although  the  latter  may  be  of  much 
shorter  duration.  The  character  of  the  diplipia  is  also  prugiioetically  of 
liajportaDce,  for  the  double  images  which  only  show  a  lateral  difference  and 
Vhe  in  height  are  far  more  easily  united  when  there  is  a  difference  in  height. 
Slight  cases  of  paralysis  of  the  internal  or  external  rectus  may  be  spontane- 
ously  cured  by  the  effort  of  the  act  of  vision,  which  causes  the  fusion  of  the 
images. 

The  prognr>sis  is  generally  very  favorable  in  the  rheumatic  paralysis, 
e&pecittlly  if  the  paticjit  applies  soon  after  the  outbreak  of  the  disease.  If 
the  cause  is  situated  within  the  orbit,  the  prognosis  will  principally  depend 
upon  the  fact  whether  the  cause  can  he  removed  or  dispelled. 

In  the  syphilitic  form  of  paralysis,  the  prognosis  leans  towards  the  favor- 
able side  of  the  scale,  but  is  greatly  influenced  by  the  seat  and  extent  of  the 
cause.  If  tlie  [)uralysis  is  due  to  some  cerebral  lesiuu,  it  is,  however,  much 
more  unfavorable,  although  a  complete  cure  may  arise  if  the  primary  affec- 
tion 16  removed  (as  in  absorption  of  exudations,  etc. }. 

The  treatment  must  also  vary  with  the  nature  of  the  cause.  In  rheumatic 
paralysis*  a  free  purge  shouhi  ha  administered,  and  diaphoretics  be  prescribed, 
ttigether  with  a  good-sized  blister  behind  the  ear.  I  have  found  the  greatest 
benefit  from  the  latter  remedy,  m  also  from  the  use  of  io<lidi'  of  potassium 
internally.  When  the  inflammatory  symptoms  have  subsideil,  and  the  nerves 
are  regaining  some  power,  faradization  or  galvanization  should  be  applied. 
lo  syphilitic  cases,  the  iodide  and  bromide  of  potassium  are  found  of  the 
great'CSt  service;  or  mercurial  inunction  may  be  employed,  if  neceseaxy. 
Zittmanu's  decoction  is  also  very  serviceable,  as  it  acts  not  only  as  an  anti- 
syphilitic,  hut  also  as  a  diaphoretic.  Its  use,  however,  entails  a  good  deal  of 
inconvenience  and  discomfort. 

To  relieve  the  patient  from  the  annoyance  and  confusion  produced  by  the 
diplopia,  the  affccteil  eye  should  be  excluded  from  the  visual  act  by  a  shade 
or  a  piece  of  frosted  gtes  ( if  spectacle  are  used).  This  exclusion  also  ob- 
viates the  tendency  of  the  patient  to  carry  his  head  turned  to  one  side. 

Prismatic  glasses  may  likewise  be  employed  for  the  purpose  of  fusing  the 
double  images,  and  their  strength,  as  well  as  the  direction  in  which  their 
baae  is  to  W  turned,  will  depend  upon  the  muscle  affected,  and  the  degree  of 
deviation.  In  paralysis  of  the  internal  rectus,  the  base  shoukl  be  turned 
inwards;  in  that  of  the  external  rectus,  outwards.  II'  the  double  images 
show  both  a  difference  sideways  and  in  height,  we  may  divide  the  prisms, 
placing  one  with  its  base  laterally, and  the  other  wuth  its  base  turned  upwards 
or  downwards  as  the  case  may  be;  or  we  may  divide  these  two  prisms  be- 
tween the  two  eyes.  In  accordance  with  the  fact,  that  the  eye  can  readily 
overcome  lateral  differences  in  the  double  images,  whereas  it  cannot  correct 
any  but  the  very  slightest  difference  in  height,  we  otlen  tind  that  if  we  cor- 
the  latter  by  a  prism,  the  hiteral  differences  are  at  once  corrected  by  an 
of  one  of  the  h(>rizontal  muscles  of  the  eye.     This  fact  is  of  much  im- 

rirtance  in  those  cases  in  which  we  operate  for  the  sake  of  curing  diplopia, 
have  already  stated,  when  speaking  of  fmralysig  of  the  external  rectus,  that 
when  we  desire  to  use  prisms  thera[)eutically,  the  double  images  should  not 
be  fused  into  one,  but  only  approximated,  in  order  that  the  paralyzed  muscle 
may  be  stimulated  to  an  etfert  to  unite  them. 

Electricity  (both  faradization  and  galvanization)  is  often  found  of  great 
aervice  in  the  treatment  of  paralysis  of  the  muscles  of  the  eye,  eepeciaTly  if 
the  cause  is  peripheral.  The  negative  pole  of  the  instrument  is  applied  to 
the  closed  eyelid  in  a  situation  correspond iug  to  the  affected  muscle,  the 
[  44 
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positive  being  placed  on  the  temple  or  the  back  of  the  oeck ;  the  flitting 
should  not  extend  beyond  twi)  or  three  minutea.  In  galvanization,  fVom  b\tl 
to  fourteen  cells  should  be  employetl,  ac<X)rding  to  the  point  of  applicmtion 
and  the  degree  of  etiect  we  demre.  Hitherto,  it  has  generally  been  &upp<j«ed 
that  elet!tricity  acts  beneficially  by  a  direct  excitation  of  the  paralyzed  motor 
nerves,  but  according  to  Benedikt'  this  is  not  so,  for  he  statv43  that  jti*  eflect 
is  due  to  a  reflex  excitation  of  the  fifth  nerve.  He  found,  raoreover,  that  ia 
most  cases  a  curative  action  was  only  produced  when  the  excitation  was 
relatively  weak,  and  when  no  trace  of  muscular  contraction  was  produced 
by  the  electricity.  Tlie  proper  measure  for  the  strength  of  the  current  is  the 
sensitiveness  of  the  fifth  nerve.  If  the  latter  is  extremely  sensitive,  the 
battery  may  have  to  be  reduee<l  to  three  or  four  cells;  if,  on  the  other  hand, 
the  fifth  in  very  iusensihle,  it  may  have  to  be  raised  to  twelve  or  fifteen.  The 
current  should  be  sufficiently  intense  to  produce  a  slight  sensation  In  the 
parts  excited,  but  the  excitation  should  only  continue  for  about  half  a  minute 
at  each  sitting.  In  paralysis  of  the  external  rectus,  Benedikt  applies  the 
poifitive  pole  to  the  forehead,  and  the  negative  over  the  neighborlio^jd  of  the 
check  bone.  In  niydria^iis,  the  latter  should  be  applied  to  the  same  place, 
but  the  positive  to  the  closed  eyelid.  In  ptosis,  the  positive  may  be  either 
on  the  forehead,  or  may  be  applied  by  means  of  a  short  catheter-like  re*jphore 
to  the  mucous  membrane  of  the  cheek,  while  the  negative  is  drawn  over  the 
lid.  For  all  the  other  branches  of  the  third  nerve,  the  positive  pole  is  applied 
as  above.  In  order  to  act  upon  the  internal  rectus  or  inferior  oblique,  the 
negative  pole  should  be  drawn  o%^er  the  skin  of  the  side  of  the  nose,  near  the 
inner  angle  of  the  eye;  and  in  order  to  act  upon  the  inferior  rectus^  over  the 
lower  margin  of  the  orbit.  Benedikt  found  that  in  the  greater  number  of 
cases  the  improvement  takes  place  instantaneously,  as  shown  by  increased 
mobility  of  the  eye,  and  a  diminution  of  the  field  in  which  diplopia  arises; 
and  when  this  is  not  the  case,  a  longer  continuance  and  increased  strength 
of  the  excitation  are  not  indicated.  When  the  paralysis  has  been  unaffected 
by  fourteen  days  of  treatment,  he  has  not  seen  any  benefit  arise  from  its 
longer  continuance.  Not  unfref|uently,  however,  faradization  succeeds  after 
galvanixatiou  huA  failed,  and  vice  versd.  Dn  Althaus*  therefore  recommends 
that  if  the  one  hjis  not  produced  any  effect  after  some  time  (e.  g.,  ten  to  four- 
teen days),  the  other  should  he  tried.  Mr.  Brudenell  Carter^  advises  the 
combination  of  faradization  of  the  paralyzed  muscle  with  tenotomy  of  the 
contracted  opponent.  The  lids  are  to  be  held  apart  bv  a  speculum  and  the 
current  applied  to  that  part  of  the  conjunctiva  whicK  corresponds  to  the 
paralyzed  muscle.  But  this  is  very  painful,  and  should  only  be  tried,  I  thinks 
in  very  obstinate  cases. 

Paralytic  affections  of  the  muscles  of  the  eye  may  run  the  following  tlif* 
fere nt  courses:  1.  The  paralysis  may  be  completely  cured,  which  is  most 
likely  to  occur  when  the  affection  is  recent,  and  due  to  some  peripheral 
cause.  2.  The  cure  may  be  incomplete,  the  muscle  being  only  partially 
restored  to  its  former  power.  3.  The  paralysis  may  remain  complete ;  but 
this  condition  generally  soon  leads  to  the  next  (4)  state,  viz.,  to  a  secondary 
contraction  of  the  opponent  muscle.  Thus  in  paralysis  of  the  left  external 
rectus^  the  diplopia  may  extend  more  and  more  into  the  right  half  of  the 


>  VuU  a  very  interesting  paper  by  Br.  Moritz  Benedikt,  •*  On  Electro-Therftpeutical 
and  PhyBiologlcal  Researches  on  Paralyais  of  the  Ocular  Muaclcd.'*  "A.  f.  O.,"  x.  1, 
translated  in  "  Ophthahnic  Review,"  vol.  ii.  p.  148. 

»   Vide  Dr.  Althaus'  excellent  "  Treatise  on  Medical  Electricity,"  p.  495. 

*  **  Lancet/'  December,  1868. 
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visual  field,  and  a  decided  convergent  squint  of  the  left  eye  be  apparent, 
even  when  the  object  is  held  in  the  right  half  of  the  field.  The  opponent 
muscle  may  in  time  contract  so  much  as  to  drag  the  eye  almost  immovably 
to  its  own  side. 

When  all  other  remedies  have  failed  to  effect  a  cure,  it  may  be  necessary 
to  have  recourse  to  operative  iDterterence,  and  the  nature  of  this  will  depend 
upon  the  degree  of  paralysis  which  remains  behind.  Thus,  if  only  a  slight 
degree  of  paralysis*  of  the  external  rectus  remains^  so  that  the  want  of 
mobility  outwards  amounts  to  about  one  line  or  one  anil  a  half  lineg,  division 
of  the  opponent  muscle  (internal  rectus)  will  be  indicated.  But  when  the 
mobility  exceeds  this  degree,  and  amounts  to  two  or  three  Hoes,  this  o|r>er- 
ation  will  not  suffice,  and  we  must  combine  with  it  the  operation  of  bringing 
forward  the  insertion  of  the  paralyzed  muscle  (the  latter  operation  is  gener- 
ally terajcd  that  of  "readjustment*'),  so  as  to  increase  its  power  over  the 
mobility  of  the  eyeball.  This  operation  nhould  not  be  deferred  too  long,  for 
aiVer  a  time  the  paralyzed  muscle  nmj  undergo  fatty  degeneration,  which 
renders  it  unfit  for  the  retjuisite  degree  of  contraction,  even  if  its  innervation 
were  completely,  or  in  great  part  re^stored  ;  and  it  also  favors  secondary  con- 
traction of  the  opponent.  The  method  of  performing  the  oj>eration  of  re- 
adjustment will  be  considered  together  "with  that  of  strabismus. 

[In  extreme  cases  uf  secondary  contraction  of  the  antagonistic  muscle,  it 
does  not  suffice  to  divide  the  latter  and  advance  the  paralyzed  muscle;  but 
it  becomes  necessary  to  divide  the  coordinating  muscle  of  the  other  eye:  the 
internal  rectus  if  the  paralyzed  muscle  is  the  external  rectus,  and  the 
external  rectus  if  the  paralyzed  muscle  is  the  internal  rectus. 

The  defect  is  a  much  more  diffi<^ult  one  to  remedy  when  the  superior  or 
inferior  rectus  is  the  muscle  affected,  owing  to  the  oblique  direction  of  their 
insertions,  and  the  difficulty  of  producing  the  exactly  desired  effect,  without 
overdoing  or  underdoing  it. — B.] 


^ 


0.— SPASMODIC  AFFECTIONS  OF  THE  MUSCLES  OF  THE  EYE. 
NYSTAGMUS,  ETC. 

'he  sympt^ims  of  nystagmus  consist  in  a  peculiar,  restless  movement  or 
Oscillation  of  the  eyeballs.  This  osciiiatioo  is  generally  horizontal,  but  occa- 
sionally rotatory,  the  eyeballs  oscillating  round  the  axis  of  the  oblique 
muscles.  lu  very  rare  instances^  the  nystagmus  may  be  vertical.  I  have 
two  such  cases.  In  one,  the  eye  was  atfected  with  convergent  sipiint, 
id  made  a  constant  upward  and  downward  muvement,  which  was  not 
arrested  or  even  improved  by  tenotomy  of  the  internal  rectus.  The  otlier 
occurred  in  a  uum  affected  with  choroido- retinitis,  and  here  both  eyea  showed 
a  well-marked  vertical  nystagmus,  Zehender^  has  also  met  with  one  case. 
I  lately  saw  a  very  curious  form  of  nystagmus  in  a  patient  of  Mr.  James 
Adams,  where  the  oscillations  only  occurred  when  he  looked  below  the 
horizontal  meridian,  the  eyes  being  quite  steady  exactly  in  the  horizontal 
meridian  and  in  all  the  movements  above  it.  The  oscillation  may  be  peri- 
odical, and  its  degree  is  often  very  variable  at  different  times,  being  markedly 
increased  by  any  nervous  excitement,  an<i  by  the  effort  of  accommodation. 
To  remedy  the  indistinctress  of  vision  iiroduced  by  the  unsteadiness  of  the 
eyes,  the  patients  oft*;n  make  a  contrary  movement  of  the  head;  or  they 
hold  the  print  in  a  slanting  or  vertical,  instead  of  a  horissontal  position,  so 


«  "KUMomitsbl./'  1870»112. 
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that  the  lioes  run  vertically  instead  of  horizontally.  The  reason  of  this  ts 
e^ly  intelligible,  for  they  can  then  see  the  individual  lines  chiefly  by  th« 
aid  of  the  superior  or  inferior  recti,  and  the  circles  of  ditfuBion  caused  bV  tb© 
oscillation  of  the  eye  will  then  extend  the  letters  vertically,  instead  of  hori- 
zontally ;  the  length  of  the  letters  will  consequently  be  considerably  more 
increased  than  their  breadth,  which  is  less  confusing  to  the  sight,  as  ibeir 
lateral  sefiaration  will  be  preserved.  Whereas,  when  they  are  extended 
horizontally,  uoe  letter  runs  into  the  other,  its  outline  is  blurred  aod  con- 
fused, and  the  power  of  distinguishing  them  much  impaired. 

Althoupfb  there  may  be  considerable  oscillation  of  the  eyeballs,  the  mov^ 
ments  of  the  eyes  are  unaflected  and  perfect  in  all  directions,  and  the  tHo6y«ft 
may  act  perfectly  together,  but  binocular  vision  is  often  disturbeil,  and  th^ 
sight  of  the  two  eyes  frequently  very  different.  The  oscillation  sometiuifH 
diminishes  greatly,  or  is  even  arrested  when  the  eyes  are  moved  ^fi*ry  fur  out- 
wards or  inwards,  or  in  one  of  the  diagonal  positions  downwards  (Bohm).* 

Nystagmus  geuerully  appears  in  early  infancy,  and  is  especially  met  with 
in  cases  in  which  a  considerable  degree  of  exertion  of  the  ocular  nmsclo!*  in 
required  for  distinct  vision;  the  object  having,  perhaps,  to  be  held  vrry 
close  to  the  eye,  either  on  account  of  some  anomaly  of  the  refraction,  or  6oni<; 
opacity  in  the  retracting  meilia.  Thus  the  aflection  is  ofteji  met  with  in 
infants  together  with  opacities  of  the  cornea  or  of  the  lens,  in  castas  of 
strabismus,  in  albinos,  etc. 

[Nystagmus  is  almost  always  bilateral,  and  the  movements  aseociatcd 
ones.  The  degree  of  the  nystagmus  with  respect  to  the  rapidity  and  am- 
plitude of  the  excursive  movements  is  not  always  constant,  and  here  » 
psychic  causation  is  of  undeniable  influence.  In  certain  cases  of  horizontai 
nystagmus,  the  movements  may  be  caused  to  cease  by  Btrrtugly  converging 
the  eyes.  In  the  majority  of  cases  the  nystagmus  rnicurs  at  a  period  in  early 
life  when,  in  addititju  to  the  causes  above  enuineratedi  there  is  an  abnormal 
disposition  of  the  muscle  in  addition.  Although  nystagmus  is  apt  to  be 
connected  with  various  forms  of  congenital  amblyopia,  it  does  not,  by  any 
means,  occur  in  all ;  and  though  its  hereditary  propagation  is  well  recoguixea, 
the  occurrence  of  an  actual  congenital  nystagmus  has  not  yet  been  proven. 
There  is  a  peculiar  variety  of  nystagmus,  occurring  in  minors,  which  is  still 
but  imperfectly  understood.  It  is  acquired  in  adult  or  declining  years  by 
men  who  have  worked  for  a  long  time  in  coal  mines.  Diminution  of  the 
acuity  of  vision  is,  as  a  rule,  not  present.  The  nystagmus  is  of  a  periodic 
character,  the  paroxysms  being  favored  by  a  dim  illumination.  It  appean 
especially  when  the  eyes  are  turned  in  a  certain  direction.  Darkness  plavs* 
an  important  role  in  the  development  of  this  anomaly,  in  rendering  tfir 
vision  and  fixation  very  difficult,  for  there  is  an  almost  constant  effort  to 
recognize  distinctly  certain  objects  in  the  darkness.  It  was  formerly  suppowitl 
that  the  positi<*n  of  the  miners,  lying  down,  kneeling,  or  crouching,  witn  th« 
eyes  elevated,  had  some  influence  in  producing  the  nystagmus,  but  this  is 
now  duubted.  Tlie  form  and  direction  of  the  movements  are  leas  variable 
In  this  variety  of  nystagmus  than  in  the  former  variety.  Warlomont  definei 
this  variety  of  nystagmus  as  a  myopathy  of  both  elevators  of  ihc  eyeball  and 
of  the  internal  rectus,  intimately  connected  with  anu^mia  aod  jmralyais  of 
accommodation. 

Another  kind  of  nystagmus  is  due  to  disease  of  the  central  nervous  mmt 
Though  a  [jeriodic  wcillatory  motion  of  the  eyes  occurs  in  a  variety  of 
brain  diseases,  the  constant  typical  nystagmus  is  a  very  comiiKm  symptOD 
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of  insular  sclerosis  of  the  central  nervous  system.  A  similar  trembling 
motion  is  also  seen  in  the  arms  and  legs  in  this  disease.  The  nystagmus  Id 
usually  bilateral.  (See  "  Arch.  f.  Oplith,;*  xxiii.  3,  p.  241-254;  "Graefe  u. 
Saemisch,  Haudb./*  vi.  1,  s.  223-241.)— B,] 

The  disease  may  diminish,  or  even  dbap()ear,  as  the  patient  grows  older, 
but  it  generally  remains  permanent,  varying,  perhaps,  somewhat  with  the 
state  of  health ;  any  debility  or  nervous  excitement  increasing  its  iuteusity. 
If  strabismus  coexists,  this  should  be  cured  by  an  operation,  and  in  some 
cases  the  nystagmus  is  also  considerably  diminished  by  the  tenotomy.  In 
others  it  must,  however,  be  confessed^  that  either  no  benefit,  or  only  a  veiy 
temporary  one,  results.  Hence  I  do  not  consider  it  advisable  to  perform 
tenotomy  of  any  of  the  ocular  muscles  for  the  chance  of  curing  the  nystagmus, 
except  there  is  also  Btrabisrays.  Any  anomaly  of  refraction  should  be  cor- 
rected by  suitable  lenses,  and  benefit  is  sometimes  experience*!  from  the  use 
of  blue  eye-protectors,  to  diminish  the  intensity  and  glare  of  the  light. 

Spafimodic  affections  of  the  ocular  muscles  are  extremely  rare.  Clonic 
spasms  are  sometimes  met  with  in  children  aifected  with  chorea  or  basilar 
meningitis;  also  in  cases  of  lead- poisoning,  and  in  some  of  the  affections  of 
the  brain  and  spinal  cord.  Tonic  spasms  of  the  ocular  muscles  are  occa- 
aionally  observed  in  epilepsy, 

[The  abnormal  deviation  of  the  eyes  in  certain  cerebral  diseases,  called  by 
Prevost  **  conjugate  deviation,"  and  the  observations  of  Louget  upon  the 
;*ame  subject,  look  to  the  existence  of  a  special  centre  for  associated  move- 
ments ;  and  a^  the  associated  relation  of  the  muscles  is  a  certain  form  of 
coordination,  these  cases  may  be  regarded  as  spasm  of  coordination.  (See 
"Graefe  und  Saemisch,  Haudb./'  vf,  1,  s.  221.) 

The  subject  of  conjugate  deviation  of  the  eyes  in  bulbar  lesions  of  the 
encephalon  has  been  very  carefully  studied  by  Quioc,  who  draws  the  following 
conclusions:  1,  The  abtiuceus  nerve  furnishes  an  anastomosis,  formed  of  the 
periphei-al  fibres,  ^vhich  passes  obliquely  across  the  medulla  oblongata  from 
the  nucleus  of  the  sixth  nerve  to  the  trunk  of  the  third  nerve  on  the  opposite 
side,  2.  Every  lesion,  involving  either  the  nucleus  or  the  trunk  of  the  sixth 
aerve  and  the  anastomotic  branch  which  passes  to  the  third  nerve  of  the 
opposite  side,  causes  a  conjugate  deviation  of  the  eyes.  3.  The  conjugate 
deviation  of  the  eye,s  in  paralysis  of  the  external  rectus  and  conjugate 
inaction  of  the  opposite  internal  rectus,  and  occurring  on  the  side  of  the 
paralyzed  muscles,  is  due  to  a  lesion  in  the  posterior  part  of  the  bulbar 
region,  in  a  territory  comprising  the  nucleus  of  the  sixth  nerve  and  a 
peripheral  zone,  4.  There  may  also  occur  a  conjugate  deviation  of  the  eyes 
on  the  opposite  side  from  the  le^sion,  when  the  latter  is  situated  in  the  cere- 
bellum, or  in  that  portion  of  the  fasciculi  of  the  cerebral  peduncle  which 
extends  between  the  tubercuhi  (juadrigemina  and  the  nucleus  of  the  abduceus. 
5.  The  conjugate  deviation  of  the  eyes  occurs  on  the  same  side  as  the  lesion 
when  the  latler  is  located  in  the  hemispheres,  the  peduncle  of  Megnert,  or 
the  protuberance,  provided  in  the  latter  ease  the  region  of  the  bulbar  pro- 
tuberance is  not  involved.  (See  **Lyon  medical,"  Juli  o,  10,  17,  and  24, 
See  also  a  paper  by  Leichteusteru  in  the  "Deutsclie  med.  Wochen- 

krift,"  October  21>,  186i:)—B.] 

im  of  the  orbicularis  palpebrarum  is  described  in  the  article  upon  the 

?8ofthe  Eyelids." 
idie  reports  some  cases  of  what  he  calls  oeular  vertigo,  in  which  the 
JO  was  the  main  symptom,  accompanied  by  a  severe  pain  in  the  back 
of  the  neck,  an  inability  to  elevate  the  pupils  more  than  two  or  three  milli- 
metres above  the  horizontal  ]>lane,  and  a  feeling  as  if  the  patients  were 
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falling  backward.  The  vertigo  increasefl  almost  to  syncope  when  ibe 
patienLs  atterapted  to  look  upward,  and  the  pain  in  the  spine  and  the  aeosi* 
of  constriction  in  the  root  of  the  nose  increased  also.  Under  the  influence 
of  small  doses  of  belladonna,  there  was  a  marked  amelioration  of  all  the 
Bympiomg.     See  "  Le  Progres  m^d.,"  Dec.  31,  1881.  and  Jan.  H,  1882. — B.] 

10.— STRABISMirs. 


We  have  now  to  tiirti  our  attention  to  the  coDsideration  of  the  vnrious 
forms  of  squiutnud  their  treatment     The  surgeon  should  thoroii    "  '  -ter 

the  theoretical  f portion  of  this  subject  before  be  attempts  to  op.  the 

cure  of  this  utiectiou  ;  for  althinigh  the  operation  for  squint  is  not  per  uvl 
difficult  one,  we  yet  meet  with  many  casea  which  require  verv  great  ex- 
actitude  and  nicety,  not  only  in  the  preliminary  examination,  Ijut  also  io 
the  mode  of  operation.  Still  mure  difficult  and  intricate  are  tboea  caaeB  io 
which  we  operate  less  for  the  cure  of  the  deformity,  which  is,  perhaps,  hardly 
obaervable,  than  for  the  purpose  of  freeing  the  patient  from  the  great  aod 
cont^taut  annoyance  of  diplopia.  These  demand  a  thorough  knowledge  oi 
the  individual  actions  of  the  muscles  of  the  eyeball,  an  intimate  acquaintance 
with  the  various  forms  of  diplopia,  and  considerable  manual  dexterity  in  the 
performance  of  the  operation,  the  extent  and  character  of  which  should  bene- 
curately  determined  upon  beforehand.  Such  cased,  indeed,  often  form  soniuuT 
the  most  difficult  problems  in  ophthalmic  surgery,  and  can  be  only  guccessftilh 
treated  by  those  who  have  mastered  the  theoVy  of  this  and  kindred  subiectii 
A  want  of  such  knowledge  brought  the  operation  for  sqtiint  int<»  almntt 
complete  disrepute,  and  we  are  chiefly  indebted  to  Von  Groefe  for  bnviiig 
extricated  it  from  the  obloquy  with  which  it  had,  not  undest  t  <^a 

visited,  and  for  having  rendered  it  one  of  the  most  successful  «  ;  l^  ia 

surgery.  He  has  achieved  this  success  not  so  much  by  improving  the  modr 
of  operation,  as  by  his  elaborate  researches  into  the  physiology  and  sympto 
mat^>logy  of  the  various  forms  of  squint,  which  have  enabled  him  to  lay  down 
exact  data  for  their  successful  treatment 

Symptomatically  we  mean  by  the  term  "squint"  an  inability  to  bring 
both  visual  lines  to  bear  simultaneously  upon  one  point,  the  oue  always 
deviating  in  a  certain  direction  from  the  object  If  the  squinting  eye  devi- 
ates inwards,  it  is  called  convergent  squint,  if  outwards,  divergent  aquiot ;  if 
It  squint  upwards,  strabismus  sursumvergens,  if  downwards,  strabtstuufi 
deorsumvergens. 

The  name  strabismus  was  formerly  indiscriminately  applied  t/»  all  ah- 
normal  deviations  of  the  visual  lines,  whatever  their  cause;  w^-  fiev 

were  due  to  paralysis  or  spasm  of  one  or  more  of  the  mu&cle»  of  -ull, 

tir  whether  some  tumor,  etc.,  of  the  orbit  prevented  the  free  movement  of  tht 
eye  in  certain  directions. 

'  Wo  n(jw,  however,  limit  the  term  strabismus  (or  strabismus  concjomitans  t»f 
V*Mi  Gnieft't  a  name  we  shall  adopt)  to  that  group  of  casi'»  which  pres^^nt* 
the  foHowing  well-defined  and  constant  symptoms: 

1,  Th"  vif^ou!  line  of  one  eye  being  fixed  upon  one  object,  that  of  the  other 

always  Jevintis  from  the  latter  at  a  certain  angle,  and  in  a  certain  direction. 

^■;      i.vi  rg*'iH  squint  it  deviates  to  the  inner,  in  divergent  squint  to  the  outrr 

i'  the  object.     In  order  to  determine  which  is  the  squintiner  eye.  the 

p.ii;    '      '  '  be  directed  to  look  steadily  at  an  object  (a  li^'       "  "    or 

i\\'  ;4er)  held  in  the  horiiontiit  median  line,  at  ;  fa 

'  feet,     Ihcn,  alternately  covering  each  eye  with  our  baud,  we  note 
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whether  the  uncovered  eye  remains  steadily  fixed  upon  the  object,  or  has  to 
change  it«  position  before  it  can  bring  it^  visual  line  t^  bear  upon  it.  lu  the 
former  case, it  is  the  one  generally  ut?ed  for  fixation;  in  the  latter,  it  deviatee 
from  the  object.  We  may,  however,  fail  to  detect  the  deviation  in  this 
nmnner^  if  it  is  so  very  sHfrht  as  to  be  almost  objectively  inappreciable,  m 
which  caae  we  must  call  the  diplopia  to  our  aid,  m  it  enables  us  to  detect  the 
most  minute  deviations  of  the  visual  lines.  But  the  concomitant  squint  is 
generally  very  evident 

If  we  cover  the  healthy  eye  with  one  hand,  the  other  will  move  in  a  cer- 
tain direction  in  order  to  fix  the  object  (in  convergent  squint  it  will  move 
outwards,  in  divergent  inwards),  the  healthy,  covered  eye  making  at  the 
same  time  an  oMociaitd  movement  (which  has  been  designated  the  secondary 
deviation),  becoming  m>\\\  in  fact,  the  squiuting  eye. 

I  have  already  (p,  t^T^))  explained  the  method  of  measuring  the  linear 
extent  of  the  deviation  with  Laurence's  strabismumeter,  I  need  only  add 
that  the  degree  of  strabismus  should  be  tested  both  for  near  and  distant 
objects,  as  it  is  often  far  more  considerable  during  a  strong  eflort  of  accom- 
modation, as  in  reading  small  type,  than  when  the  eye  is  looking  at  a  diMtant 
object. 

We  sometimes  find  that  there  is  not  only  a  lateral  deviation ^  but  also  a 
alight  ditference  in  the  height  of  the  two  eyes.  It  is  importiiDt  in  such  a 
case,  to  determine  whether  (in  a  case  of  convergent  squint)  this  is  due  to 
the  upper  fibres  of  the  internal  rectus  being  more  contracted  than  the  middle 
or  lower  fibres,  or  whether  it  is  owing  to  the  superior  rectus  being  also 
aflected.  for  upon  this  will  hiuge  the  question  of  operating  upon  more  than 
one  muscle. 

The  associated  movement,  which  the  healthy  eye  makes  when  it  is  covered 
and  the  squinting  eye  fixes  the  object,  will  enalile  ua  to  determine  this,  for  if 
the  internal  rectus  is  alone  at  fault,  the  associated  movement  of  the  healthy 
eye  will  be  only  lateral,  without  any  deviation  in  height ;  whereas,  if  the 
superior  rectus  is  also  implicated,  the  healthy  eye  will  make  not  only  an 
in  wan! ,  but  also  a  downward  movement,  corresponding  to  the  outward  and 
downward  movement  ^yf  the  otiier  eye.  In  the  former  case,  we  shall  almost 
alw'ays  succeed  in  curing  the  inward  and  slightly  upward  deviation  by  a 
tomy  of  the  internal  rectus  alone,  more  particularly  if  we  freely  divide 
upper  portion  of  the  tendon.  In  the  latter  case,  we  shall  have  not  only 
to  operate  upon  the  internal,  but  also  upon  the  superior  rectus. 

%  The  primary  and  secondary  deviations  are  quite  equal  in  extent.  The 
meaning  of  these  terms  has  been  already  fully  explained  at  page  (377,  Let 
us  suppose  that  the  left  eye  squints  inward  to  the  extent  of  two  lines.  Now, 
if  the  right  is  covered,  the  lefl  will  have  to  move  outwards  to  the  extent  of 
two  lines  in  order  tu  fix  the  object,  and  the  covered  eye  will  make  at  the 
same  time  an  associated  movement  inwards  of  two  lines,  this  secondary  devi- 
ation being,  therefore,  exactly  equal  to  the  primary. 

3.  The  extent  of  mtjveraent  of  the  two  eyes  is  quite  normal  and  eoual,  the 
arc  of  mobility  being  exactly  of  the  same  extent  in  both  eye^,  ana  only  a 
little  shifted  towards  the  side  of  the  shortened  muscle.  Thus,  in  a  con- 
vergent squint  it  is  shifted  slightly  inwards,  but  what  is  gained  in  this  direc- 
tion is  b>st  in  the  movement  outwards.  This  increase  in  the  mobility  towards 
the  side  of  the  shortened  muscle,  is,  however,  very  slight  when  compared 
with  the  degree  of  the  squint.  On  account  of  this  complete  accompaniment 
of  the  squinting  eye  in  all  the  movements  of  the  healthy  one,  it  has  been 
called  strabismus  coneomitans.  If  we  hold  an  object  in  the  horizootal 
median  line,  and  then  move  it  to  the  right  and  left,  the  visual  line  of  the 
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squintiDg  eye  will  exactly  accompany  that  of  the  healthy  eye  in  all  iu 
movementa,  deviating  from  it,  however,  always  at  the  same  angle,  except, 
indeed,  at  the  extreme  portions  of  the  field  of  vision. 

In  order  to  note  accurately,  and  to  keep  an  easy  and  diagrammatic  record 
of  the  extreme  lateral  movementa  of  each  eye  inwards  and  outwarda,  Mr. 
Bowman  has  for  some  time  adopted  the  following  simple  and  practical 
method  :  He  notes  the  extreme  range  inwards,  by  marking  the  positioD  of 
the  pupil  on  extreme  inversion,  t'ojnpared  with  that  of  the  lower  punctum; 
and  the  extreme  range  outwards,  by  marking  the  position  of  the  outer  ^p 
of  the  cornea,  on  extreme  eversion,  compared  with  that  of  the  external 
can  thus. 

The  following  %ure8  illustrate  this  method,  the  patient  being  supposed  t<) 
face  the  observer: 

Fig.  217  shows  R  the  right  outer  canthus,  and  L  the  left  outer  canthus, 
crossed  by  a  vertical  line  n,  or  h,  or  r,  which  indicates  by  its  positioa  the 
extent  to  which  the  outer  edge  of  the  cornea  approaches  the  cantnus,  or  even 
goes  beyond  it,  on  extrenw  eversion  of  the  eye.    And  Fig,  218,  in  like  manner, 
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exhibits  for  B  the  right  eye,  and  for  L  the  left  eye,  the  position  which 
pupil,  O,  takejs  with  regard  to  the  punctum, ,  ,when  the  eye  h  moved  imcardt 
to  the  extreme  degree.     It  may  fail  to  reach  it,  as  at  a  a,  or  be  over  it.  **  at 
6  b,  or  pa^^s  more  ur  lesrf  inwarda  beyond  it,  as  at  c  c. 

In  taking  the  relation  of  the  popil  to  the  punctum  if  the  eye  is  rouch^ 
inverted,  the  observer  should,  as  it  were»  face  the  pupil  in  its  inverted  ])««-< 
tion,  otherwise  the  interval  between  it  and  the  punctum  is  not  ao  correctly 
estimated.  Or  the  partes  may  be  viewed  from  above,  the  sur^on  raising  th« 
upper  lid,  and  standing  behind  the  patient,  who  sits  on  a  chair.  But  a  little 
practice  soon  renders  tte  unnecessary.  _ 

If  the  outer  edge  of  the  cornea,  in  extreme  eversion,  passes  under  cover  offl 
the  canthus,  its  actual  position  can  be  readily  enougn  marked  by  noting  ■ 
how  much  of  the  iriH  is  hidden  from  view. 

A  diagrammatic  record  should  be  kept  of  the  range  of  mobility,  in  order 
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at  we  may  hereafter  be  able  to  estimate  the  etfect  of  the  operation  upon 

je  lateral  moveineats  of  the  eye. 

The  accotDmndative  movemeotj?  of  the  eye  should  also  be  accurately  tested, 

for  they  are  extremely  important,  as  will  be  shown  hereitfler,  in  determining 

the  mode  and  extent  of  the  operation.     On  bringing  the  object  nearer  and 

nearer  to  the  eyes,  the  visual  line  of  the  healthy  eye  will  remain  fixed  upon 

|.|t»  converging  the  more  the  nearer  the  object  is  approximated :  the  position 

rof  the  squinting  eye  (convergent  strabiamusj  may,  at  the  same  time,  undergo 

l»the  following  changes: 

[     1.  It  may  retain  its  original  pogitlou,  sustaining  only  a  few  oscillating, 

prregular,  lateral  movements. 

E     2.  It  may  remaiu  completely  stationary^  so  that  the  angle  of  squinting 

Hpdll  diminish  the  more,  the  nearer  the  object  is  broyght,  uotil,  at  a  certain 
point  (if  the  sc|uint  be  not  excessive),  its  visual  line  will  also  be  fixed  upon 

I  the  object,  and  there  will  no  longer  l>e  any  squint.  If,  however,  the  object 
is  approximated  still  closer,  a  divergent  squiut  will  arise;  for,  whilst  the 
healthy  eye  converges  still  more,  the  other  retains  its  position,  and  now 
deviates  (passively )  outwards. 

3.  It  retains  its  pusition  up  to  a  certain  point,  and  then,  as  the  healthy  eve 
move*  inwards  to  follow  the  object,  it  makes  an  a»soeiated  movement  outwards. 

4.  It  deviates  suddenly  and  spasmodically  inwards,  when  the  object  is 
approximated  very  closely* 

I A  {[red  von  Graefe  denominates  concomitant  strabismus  as  muscular  or 
myopathic  squint,  and  asserts  that  the  excess  of  contraction  which  gives  rise 
to  the  abnormal  position,  when  the  squint  is  permanent,  is  only  passive.  In 
strabismus,  the  squinting  position  is  that  of  rest,  and  the  excess  of  tension  of 
the  rectus  internus  is  a  purely  physical  condition  of  the  muscle,  indei>eDdent 
of  any  innervation,     (**Graele  u.  Saemim-h,  IlandlK,"  vi.  1.) 

F.  Hasnerr  holds  somewhat  similar  views,  and  looks  upon  strabisnms  as  an 
abnormality  in  the  primary  binocular  position,  laying  great  stress  on  the 
anatomical  equilibrium.     ('*  Beitrage  zur  Phys.  u.  Path,  des  Auges.**) 

Hansen^  of  Copeiibagen,  difTers  from  both  Von  Graefe  and  Hasner.  The 
real  cau.se  of  squintings  he  thinks,  is  the  abnormal  situation  of  the  range  of 
accommodation.  When  strabismus  does  not  appear  in  a  person  who  is 
hypermetropic,  this  is  due  among  other  things  to  the  range  of  the  relative 
accommodation  being  sufficiently  great  to  make  it  independent  of  conver- 
gence. He  regards  it  as  establii^hed  that  in  gtraliipmus  the  innervation  to 
convergence  is  equally  strong  m  both  eyes,  and  that  the  conditions  in 
squinting  are  fully  explained  by  ''considering  them  to  consist  of  an  active 
shortening  of  the  muscle,  brought  about  by  increased  innervation  to  conver- 
I  geuce.''  In  the  normal  eye  the  convergence  for  a  fixed  point '^  fulfils  the 
demands  of  binocular  vision,"  while  in  the  scjuinting  eye  '*the  convergence 
satisfies  the  want  of  accommodation  and  puti^  asiile  the  demands  of  binocular 
vision."  As  the  result  of  his  consideration  upon  the  subject,  he  states  the 
following:  "  Every  hypermetropic  squint  depends  upon  the  relation  between 
accommodation  and  convergence.  Convergence  is  partly  an  immediate 
expression  for  the  accommodation  used  in  the  moment  of  fixation,  partly  an 
expression  for  the  unconscious  innervation  to  convergence  arising  from 
accommodation,  and  lasting  during  its  state  of  rest."  (8ee  a  very  interesting 
paper  by  Hansen  in  '*  Trans.  Fifth  Internat.  Ophthal.  Congress/*  New  Yoi'k, 
1876.)^B0 

Concomitant  squint  may  be  either  monolateral  or  alternating.  In  the 
*lbrraer  case,  the  squint  is  always  confined  (when  both  eyes  are  open)  to  one 
^d  the  same  eye.    If  the  healthy  eye  be  covered,  the  other  will  move  in 
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order  to  fix  the  ol>ject.  Hut  directly  the  former  is  again  uacovered*  it  will  at 
once  resume  its  squinting  position.  In  alteruatiDg  squint  it  is  different^  for 
sometimes  the  one  eye  deviates,  sometimes  the  other.  Kwe,  ia  this  case^ 
cover  the  healthy  eye,  the  other  will  make  a  movement  in  order  to  adjust  its 
visual  line  upon  the  object,  and  will  retain  its  position  when  we  uooover  the 
sound  eye.  The  latter  has  now,  in  fact,  become  the  squinting  one.  If  we 
then  cover  the  other,  the  Bcjuint  will  alternate  again.  It  appears  almoet,  or 
quite,  inimateria!  to  the  patient  which  eye  he  uses.  In  such  casee,  there  is 
generally  no  ditTerenee  in  the  i*ight  of  the  two  eyei^;  whereai^,  in  monolateral 
strabismus  the  vi^^ion  <>f  the  squinting  eye  is  almost  always  affected,  an 
account  of  the  f?uppresaion  of  the  double  image,  sometimes,  indeed,  ve 
considerably. 

The  active  aeration  of  the  double  image  by  the  brain  soon  leads  to  a  more 
or  less  considerable  deterinratiou  in  the  sight  of  this  eye.  We  occsaaioaiillT 
find,  however,  that  the  vision  of  the  squinting  eye  remains  good,  nlthuugn 
the  strabismus*  h  not  alternating.  Indeed^  I  have  seen  cases  (ejcceptioual,  I 
grant)  in  which  the  patients  could  read  the  very  finest  print  with  it,  nev 
having,  ns  far  as  they  f*ould  remember,  suffered  from  diplopia.  Here  bin< 
ular  vision  had  most  likely  never  existed,  au<l  hence  the  absence  of  diplopiA>| 
and  the  call  for  tlie  suppression  of  the  double  image. 

It  was  at  one  time  proposed  to  cure  squint  by  closiDg  the  healthy  eyc^aod 
thus  necessitating  the  fixation  of  the  other  upon  the  object.  The  error  of 
such  treatment  is,  however,  self-evident,  as  the  squint  is  merely  transferred 
to  the  excluded  eye;  for  just  the  same  thinor  occurs,  as  when  we  place  our 
hand  over  the  healthy  eye  in  order  to  estimate  the  primary  and  s<:*ct>ndary 
deviation.  The  vision  of  the  squinting  eye  is  exercised,  but  the  disease 
remains  uncured.  But  this  pruoeeding  otten  proves  very  valuable  in  practice, 
for  by  it  we  may  render  a  monohiteral  squint  alternating,  and  pre^Tve  thi 
siglit  of  both  eyes.  If,  for  instance,  a  child  squints  (Beeing  perfectly  with 
both  eyes),  iind  the  operation  bus  to  be  postponed  for  some  reason,  we  may 
preserve  the  sight  of  the  stjuinting  eye  by  the  periodical  exclusion  of  the 
other.  In  this  way.  we  may  not  only  nu\intain  the  alternating  character  of 
the  strabismus,  and  the  sight  of  both  eyes,  but  we  may  even  change  a  niouo* 
lateral  into  an  alternating  squint. 

The  question  as  to  whether  binocular  vision  exists  or  not  in  a  caee  of 
strabistuus,  is  of  much  importance  in  the  prognosis.  For  if  it  does  not  exist. 
we  cannot  expect  a  perfect,  hut  only  an  approximative,  cure,  for  there  will 
not  be  any  diplopiu,  and  the  perfect  cure  of  squint  depends  upon  the  fusion  ui 
the  double  images.  Hence,  the  presence  of  binocular  vision  should  alwa 
be  ascertained  bet* ire  the  prognosis  of  a  strabismus  operation  is  made, 
presence  is  nf  course  proved  at  once  by  the  existence  of  binocular  diplopia. 
The  sight  of  each  eye  may  be  good,  aud  there  may  be  no  deviatioD  of  the 
visual  lines  when  both  are  open,  and  yet  both  may  not  be  used  at  the  sftBie 
time.  The  existence  of  binocular  vision  is  easily  proved  by  the  aid  of  pmiDi. 
Each  eye  should,  however,  be  first  examined  separately,  and  ita  acuity  of 
vision,  range  of  accomniodatiou,  and  state  of  refraction  be  accurately  aaeer- 
tained  ;  notice  being  also  taken  as  to  whether  the  visual  line  is  adjust^^d  upoo 
the  object,  or  whether  the  eye  "fixes"  the  latter  with  an  eccentric  portion  of 
the  retina,  and  not  with  the  yellow  spot.  In  the  former  case  it  i*  inrm 
"central,"  in  the  latter  *'eccentnc  fixation."  The  jmUent  is  next  direcltni 
look  with  both  eyes  at  a  lighted  candle  situated  at  a  distance  of  four  or 
feet,  and  a  prism,  with  its  base  outwards,  is  then  placed  before  one  eye  (I 
us  suppose  the  left).  One  of  the  following  three  things  will  then  occur: 
diplopia  ;  2,  a  corretiive  squint  if  the  prism  is  not  too  stmngp  for  the  left  eye 
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Will  endeavor  to  overcome  the  annoyance  of  the  diplopia  by  squinting 
inwards,  and  thus  fusing  the  double  images  ;  3,  the  priam  may  have  no  effect, 
producing  neither  diplopia  nor  a  corrective  squint.  This  proves  the  absence 
of  binocular  vision,  and  that  the  |>rism  has  been  held  before  the  eye  which  is 
not  used.  For  if  we  place  it  (still  with  its  base  outwards)  before  the  other 
eye,  tiiia  will  mt>ve  inwards  in  order  to  bring  the  deflected  rays  again  upon 
the  yellow  spot,  which  is,  of  course,  accoruf^auied  by  an  asaociated  movement 
outwards  of  the  eye  which  is  exclu<ied  from  binocular  vision. 

Binocular  vision  is  frequently  only  lost  iu  certain  portions  of  the  retina, 
more  esj^ecially  in  those  which,  though  not  identical  with,  are  constantly 
excited  simultaneously  with  the  central  portion  of  the  retina  of  the  other  eye. 
Thus  in  convergent  squint  we  find  that,  in  the  squinting  eye,  the  portion 
of  the  retina  which  lies  internal  to  the  yellow  spot  is  tiie  first  to  suifer  a  loss 
of  binocular  vision,  for  it  is  directed  towards  the  object,  and  is  therefore 
(though  not  identical  with  it)  constantly  excited  simultaneously  with  the 
central  portion  of  the  retina  of  the  other  eye,  which  is  fixed  upon  the  object 
The  reverse  occurs  in  flivergeut  squint,  for  there  the  external  portion  of  the 
retina  is  the  first  tn  fiiil.  At  first,  this  Iokh  of  binocular  vision  only  extends 
horizontidly,  so  that  if  we  turn  a  prism  with  it^  base  upwards  or  dijwnwards 
(or  place  it  even  iu  a  diagonal  position  ^  we  at  once  produce  double  images, 
which  show  not  only  a  ditference  in  height,  but  also,  if  there  is  any  squint, 
lateral  difference.  We  may  thus  determine,  with  the  greatest  nicety,  which 
>part  of  the  retina  has  lost  the  power  of  binocular  vision.  Sometime.^  it  ex- 
^tends  over  the  wiiole  retina,  so  that  we  fail  to  produce  diplopia  even  with  the 
Strongest  prisms  turned  in  any  direction;  in  other  cases,  this  loss  of  binocular 
viaiim  is  tolerably  circumscribed,  being  coufine<i  to  a  very  small  portion  of 
Uhe  retina.  In  ctmvergent  strabismus,  for  instance,  only  a  small  portion 
of  the  retina  internal  to  the  yellow  spot  may  have  suffered;  so  that  on 
placing  a  prism,  with  its  base  ti>ward8  the  nose,  before  this  eye,  and  deflecting 
,lhe  rays  still  more  inwards,  double  images  are  at  once  produced,  although  the 
deflected  rays  now  irapijtgc  upon  a  more  eccentric,  and  naturally  less  sensi- 
tive portion  of  the  retina.  Occasionally,  we  may  lu  such  a  case  also  produce 
diplopia,  if  we,  by  means  of  a  prism,  bring  the  rays  nearer  to  the  macula 
lutea.  Thus,  a  sudden  alteration  tif  the  position  of  the  visual  line  of  the 
affected  eye,  may  at  once  give  rise  to  diplopia ;  as,  for  in-'^tance,  after  the  ofv 
eration  for  8<iuiut»  or  in  cases  of  paralysis  or  spasm  of  the  other  muscles  of  the 
I  eyeball. 

1  Von  Graefe  has  found  that  binocular  vision  is  absent  in  about  ninety  per 
cent,  of  ctises  of  concomitant  squint ;  that  we  can  produce  diplopia  by  prisms 
in  about  twenty-five  per  cent.;  and  that  after  the  operation,  binocular  vision 
fls  found  to  exist  in  about  fifty  per  cent.  The  reason  why  binoculttr  vision  is 
^ jfiee^tiently  absent  in  concomitant  si{uint  is,  that  on  account  of  the  annoy- 
BMiHld  confusion  produced  by  the  diplopia,  the  [jatient  soon  acquires  the 
pilbft  of  mentally  suppressing  the  retiiial  image  of  the  squinting  eye.  This 
^active  suppression  of  the  pseudo-image  is  mostly  accompanied  by  considerable 
lamblyopia,  and  the  latter  is  esipecially  apt  to  increase  very  rapidly  in  chil- 
[dren.  so  that,  perhaps,  within  a  few  months  after  the  first  appearance  of  the 
fgauint,  the  child  may  hanlly  be  able  to  decipher  large  letters  (No.  16  nr  20 
or  Jager)  with  the  squinting  eye.  This  being  so,  the  oi?eration  should  never 
I  be  unnecessarily  deferred.  The  question  is  often  debated,  as  to  whether  a 
child  of  two  or  three  years  of  age  should  be  operated  upon  for  squint,  or 
ilfvhether  it  is  not  better  to  |>ost(M.>ne  the  operation  until  it  is  much  older, 
I  My  opinion  is  very  strongly  opposed  to  the  latter  practice,  and  is  urgently 
tin  favor  of  the  operation  being  performed  as  soon  as  possible^  whilst  bin- 
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ocular  vision  still  exists,  and  the  sight  of  the  sciuintiD*^  eye  h  gcKxl.  If  it  ifi,  ] 
however,  absolutely  necessary  to  postpone  the  operation,  the  vLston  i>f  the, 
squinting  eye  sihotild  be  very  frequently  practised,  aiid  each  eye  liltematelyj 
used  for  reading,  etc. 

The  amblyopia  due  to  the  suppression  of  the  retinal  image  is  ■  '^  atlv 

improved  by  the  operation »  and  especially  by  practising  the  sigl  irtii 

with  a  strong  convex  leoa,  or  by  Vnu  Graefe's  arrangemeDt  of  two  lensw 
placed  in  a  short  tube.     The  iniprovenient  produced  by  the  nperatioo  varie*] 
with  the  degree  of  amblyopia,  and  is  greatest  when   the  pnlirnt  can  still 
read  moderatesized  print  (fr«)m  No.  4  to  14  Jager;»  when  the  sight  is  in>*| 
proved  by  convex  glasses,  and  when  the  fixation  is  central  and  the  vimml 
field  good. 

The  sudden  and  very  marked  improvement  of  sight  which  occasionally 
takes  place  directly  after  the  division  of  the  tendon,  is  probably  due  to  the 
relief  of  the  compression  exercised  by  the  contracted  muscle  upon  tlie  scle- 
rotic, and  through  it  upon  the  retina.  It  is  difficult  otherwise  to  expluii 
this  very  sudden  and  striking  improvement  of  vision. 

[The  theory  of  amblyopia  ex  anopsia,  or  from  disuse,  which  has  been  w' 
generally  accepted,  has  been  questioned  energetically  by  Schweigger,  Alfred 
von  Graefe,  rnd  others.     The  former  believes  that  the  arublyopiii  in  si^ubl! 
is  congenital.     He  thinks  that  a  real  amblyopia  resulting  from  squint  is' 
true  only  in  a  partial  sense^  viz.,  aa  a  regional  amblyopia,  not  identinal  with 
scot»>ma,  but  in  the  sense  that  over  the  locality  upon  which  the  im.itr*^  fn\h 
when  the  eye  squints,  there  is  either  a  dnlness  of  perception  or  a 
negation  of  vision.     We  know  that  some  patients  can  recover  the 
of  the  squinting  eye,  and  combine  it  with  it^*  fellow,  and  that  to  other  p<^ 
sons  this  is  impossible;  and  the  impossibility  may  lie  either  in  the  incuf^ 
ability  of  the  impaired  sight,  for  which  no  ophthalmoscopic  lesion  can  \m 
discovered,  or  because  of  roeiital  incapacity  to  coordinate  and  combine  both 
eyes.     (See  Schweigger*8  "Handbuch  der  Augenheilkunde,"  4th   editioDn 
1880.     Noyes*  **  Treatise  on  Diseases  of  the  Eye,"  1881,  pp.  107  and  108.) 

According  to  Javal,  the  amblyopia  of  divergent  squint  resists  all  ameliof^l 
ation  by  exercise.     When,  however,  the  squint  is  due  simply  to  insufficiciitif 
of  the  interni,  optical  treatment  gives  excellent  resulte.     If  glasses  do  not 
give  binocular  vision,  then  stereoscopic  exercises  must  be  undertaken.     ~ 
amblyopia  of  convergent  squint  is  incurable  when  there  i*»  fixation  by  « 
peripherical  part  of  the  retina.     When  the  fixation   ii^  n  :ite4 

exercises  may  produce  considerable  amelioration.     When  ■  ;  m  is 

alight,  it  is  cert^iin  that  the  squint  has  lasted  a  long  whilt%  and  here  Java! 
prefers  to  close  the  good  eye  for  a  certain  time,  followed  by  the  temporary 
use  uf  glasses  correcting  the  total  hypermetropia,  which  sometimes  giva 
brilliant  results.    (See  **  Bull.  g^n.  de  thcrapeutique,''  Dec  30«  188*X >— R] 

Wo  must  now  briefly  consider  the  diflerent  forms  of  strabismus,  and  the 
various  cau.«e8  that  may  give  rise  to  them.  Before  doing  so,  I  muttt^  how- 
ever, again  call  attention  to  the  fact  that  we  occasionally  meet  with  case*  of 
<mparent  strabismus.  In  such  tJiere  is  an  undoubtetl  and  well-marked  d©* 
Tiation  (either  couvergent  or  divergent)  of  the  optic  axes,  and  yet  both  Wi 
am  steadily  fixed  upon  the  object,  and  neither  moves  in  the  slightest  degm 
whftn  t.h«*  oth<^r  is  closed.  Hence  the  squint  is  not  real,  but  only  apuareot 
Di  aide  IN  I  I  particular  attention  to  this  tact,  and  has  lUniiMiediB 

■^  I  have  ulMiiily  mentioned  (p.  619)  that,  according  to  Hi!  i^| 

■|Kt»  and  the  visual  line  (an  imaginary  line  drawn  from  th'  ,  ^^H 

Hi  nbf^et-point)  do  not  correspond,  l>ut  thai  the  latter  impinges  upoti  ihii 
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cornea  slightly  to  the  inner  side  of  the  optic  axis,  forming  with  it  an  angle 
of  about  d°.  It  will,  therefore,  be  at  once  apparent,  that  if  the  visual  lines 
are  parallel,  the  optic  axes  must  necessarily  be  slightly  divergent,  and  such 
u  indeed  the  case  in  the  normal  eye ;  but  this  divergence  is  so  very  slight, 
and  we  are  so  accustomed  to  it,  that  it  escapes  our  observation.  In  some 
cases,  the  visual  line  may  change  its  position  with  respect  to  the  optic  axis, 
and  if  this  deviation  be  at  all  considerable,  an  apparent  squint  will  arise. 
In  myopia,  for  instance,  the  visual  line,  instead  of  lying  to  the  inner  side  of 
the  optic  axis,  may  correspond  to  the  latter,  or  even  lie  to  the  outer  side  of 
it;  and  in  the  latter  case,  there  will  consequently  be  an  apparent  convergent 
squint;  for  whilst  the  visual  lines  meet  in  the  object-point,  the  optic  axes 
must  necessarily  cross  on  this  side  of  it.  In  hypermetropic  eves,  the  reverse 
may  obtain ;  the  visual  line  may  lie  more  than  normally  to  the  inner  side  of 
the  optic  axis,  forming  with  it,  perhaps,  if  the  hypermetropia  be  excessive, 
an  angle  of  S^  or  even  9°,  instead  of  one  of  5^.  If  such  eyes  look  at  a 
distant  object,  they  will  appear  to  be  affected  with  a  divergent  squint,  for 
whilst  the  visual  lines  are  fixed  upon  the  object,  the  optic  axes  will  diverge 
from  it.  This  explanation  of  Donders  is  not  only  exceedingly  interesting, 
but  is  also  of  much  use  to  us  in  practice,  for  it  will  guard  us  against  an 
erroneous  diagnosis  and  treatment  of  such  cases.^  Some  of  the  cases  of  so- 
called  incongruence  of  the  retinse  were  probably  really  cases  of  apparent 
strabismus.' 

(1)  CoNVKROENT  Strabismus. 

Ck>Qvergent  squint  is  in  the  vast  majority  of  cases  due  to  hypermetropia. 
According  to  Donders,'  the  latter  is  present  in  about  seventy-nve  per  cent. 
of  the  cases  of  convergent  strabismus.  De  Wecker  places  it  even  at  a  higher 
figure  (eighty-five  per  cent.).  The  presence  of  hypermetropia  is  often  over- 
looked, because  it  is  either  latent,  or  because  the  patients  are  very  young, 
and  do  not  know  how  to  read.  The  ophthalmoscope  would,  however,  in 
such  cases,  at  once  enable  us  to  detect  the  true  state  of  refraction. 

[While  hypermetropia  is  certainly  the  most  frequent  cause  of  convergent 
squint,  there  are  statistics  of  very  many  cases  which  show  that  essential 
muscular  defects  are  also  influential  in  its  production.  Hence  Donders* 
views  must  be  modified. — B.] 

It  will  be  remembered  that  we  understand  by  the  terra  "  hypermetropia/' 
that  condition  of  the  eye  in  which  its  refracting  power  is  too  low,  or  the 
optic  axis  (antero-posterior  axis)  too  short,  so  that  rays  which  impinge  par- 
aliel  upon  the  eye  (emanating  from  distant  objects)  are  not  brought  to  a 

*  From  these  facts  the  reader  will  see  how  necessary  it  is  that  tlie  terms  "  optic  axis  " 
and  •*  visual  line"  should  no  longer  be  used  as  being  identical  in  signification,  for  this 
is  not  only  incorrect,  hut  must  lead  to  constant  confusion  and  miMinprehon>ion. 

*  We  occasionally  meet  with  eases  in  which  the  double  images  do  not  at  all  ai^ree  in 
character  with  the  position  of  the  visual  lines.  Thus,  after  an  operation  for  convergent 
strabUmuB,  we  may  find  that,  even  although  a  considerable  degree  of  convergent  squint 
is  left,  the  diplopia  is  not  homonymous,  but  cn>ssed.  This  inoongnience  of  the  retime 
occurs,  almost  without  exception,  only  in  cases  in  which  the  di^turbance  in  the  bin- 
ocular vision  dates  from  early  childhood  (before  the  eighth  year),  which  leads  in  all 
probability  to  a  faulty  development  of  tne  appreciation  of  the  identity  of  the  two 
retinal  impressions ;  a  faculty  which  appears  to  be  purely  psychical,  and  chiefly  devel- 
oped in  childhood.     {Vide  "^on  Graefe's  "Syniptomenlehre  der  Augenmuskelfahniun- 

£n,"  p.  60;  also  Nagel,  '•  Das  Sehen  Mit  ^^ei  Augen,  und  die  Lehre  von  der  Iden- 
chen  NeUhautstellen,"  1861 ;  and  AJfred  v(»u  (Jraefe,  "A.  f.  0.,"  xi.  Z 
■  Vide  Donders'  article  on  "The  Pathogeny  of  Squint,"  "A.  f.  O.,"  ix.  1,  90;  also 
an  able  translation  of  this  by  Dr.  Wright,  of  J^ublin. 
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focus  upon  the  retina,  when  the  eye  is  in  a  state  of  rest,  as  occurs  io  ihe 
norraal  eye,  but  raore  or  less  behind  it,  according  to  the  amount  of  hyper- 
metropia  present.  The  efl'ect  of  this  low  refractive  condition  is  that,  whilst 
the  normal  eye  unites  rays  from  distant  objects  upon  the  retina  without  any 
accommodative  effort,  the  hypermetropic  eye  has  already^  in  order  so  to  do, 
to  exert  its  power  of  aceommmlatiitn  more  or  less  considerably.  This  ex- 
ertion must  increase,  of  course,  in  a  direct  ratio  with  the  approximation  of 
the  object  to  tbe  eye;  for  if  the  accommodation  has  already  to  be  brought 
into  play  to  imite  parallel  rays  upon  the  retina,  how  much  more  must  this 
be  the  case  when  the  uhject  is  closely  approximated,  and  the  rays  frc»ro  il 
impinge  in  a  very  divergent  direction  uj>on  the  eye?  Now,  in  order  to  in- 
creai*c  the  power  of  accommodation,  one  eye  often  squints  inwar^is,  for  the 
following  reason :  Because,  together  with  the  increase  in  the  convergence 
of  the  visual  lines,  there  is  also  an  increase  in  the  power  of  accommodation. 
We  can  easily  prove  the  truth  of  this  statement,  oy  placing  a  prism  (with 
its  base  outwards)  before  a  hypermetropic  eye;  for  the  latter*  in  ]«»oking  at 
distant  objecte,  will  then  squint  inwards,  in  order  to  avoid  diplopia,  mid  this 
CHinvergence  of  the  visual  lines  will  now  enable  it  to  unite  parallel  rays  (from 
distant  objects)  upon  the  retina,  whereas,  when  its  vii^ual  lines  were  parallel, 
it  could  only  unite  convergent  rays.  Again,  on  placing  a  concave  lens  \wiofr 
a  normal  eye,  we  change  it  into  a  hypermetropic  one,  for  parallel  rn\-^  nn: 
now  united  behind  the  retina,  and  it  will  require  either  a  convo  -  an 

effort  of  the  accommorlation,  to  bring  these  rays  once  more  to  a  i  rh« 

retina.  If  this  concave  glass  be  but  weak,  an  increased  effort  of  the  acc*iin- 
raodation  will  neutralize  its  effect,  and  overcome  this  artificial  hyper  metropia. 
If,  however,  the  conceive  lens  be  too  strong  for  this,  the  eye  often  overcome* 
its  effect  by  sqninting  inwards,  and  thus  increasing  its  power  of  accommoda- 
tion. This  shows,  therefore,  apart  from  other  consequences,  the  danger  o< 
giving  a  short-sighted  jierson  too  strong  a  gfufts,  for  we  may  time  induce  a 
con\'ergent  squint.  Now,  the  same  tldng  oflen  occure  in  hyperroetnipta — 
the  one  eye  squints  inwards  in  order  to  increase  the  power  of  acconmKKia- 
tion.  At  first  this  squint  is  but  periodic,  upjiearing  only  when  the  putieni 
is  intently  regarding  some  object.  As  soon  as  he  looks  at  any  ijbjt^'t,  ««ii 
or  distant,  the  one  eye  may  move  inwards.  Frequently,  however,  tHp  --^uiot 
only  tfcfurs  when  he  is  looking  at  near  objects,  as  in  reading, 
This  squint  ha*,  therefore,  been  termed  j^eriodic  squint;  and  hy; 
is  by  far  the  most  frequent  cause  of  it.     It  is  even  surprising  tl  -  i^ 

not  more  cumtuon  amongst  the  hypermetropic.     This  form  of  [•  vm- 

hismus  is  ollen  met  with  in  young  children,  frequently  showing  it^cH  first 
mb<nit  the  fuurth  or  fifth  year,  when  they  are  learning  to  spell,  etc.  In  such 
OOMS  wr^  may  fail  (on  only  cursorily  glancing  at  the  eyea)  to  delect  the 
riij^hU^t  ttjuint ;  if  we,  however,  direct  the  patient  to  look  fixedly  at  dome^ 
thmi? — us  in  retiding,  etc. — one  eye  directly  s(|uint6  inwards,  this  deviatiom 
hr.^-    -  r    ^^  ing  again  as  soon  as  the  object  is  removed.     Bometimes 

tli  shows  itJ*elf  whenever  the  person  is  looking  intently  at 

nt  ■'      >it;  in  other  cjises,  however,  it       '  un 

nrl  r  objects,  the  sfpiint  diaappearin  »  ai 

111  [he  fltrabi8mu8  may,  also,  be  frt'  'of- 

r<-  11  vex  glaives  before  the  eyes,  so  aa  t  ';?e 

if  the  latter  is  not  neutralized  by  the  cor 
quint  will  generally  soon  become  permanen 

f  concomitant  squint.  As  hypermetropia  ijs  otwn 
,  Dily  exists  in  neveral  members  of  the  same  iiimily, 
(*auiiea  dtrablsmua,  the  popular  idea  that  a  squint  may  b< 
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produced  by  imitationj  has  gained  considerable  credence,  even  in  the  profes- 
aion.  I  have  ofteu  bad  occasion  to  exaiuine  sucb  casey  of  squiot  occurring 
in  different  niembers  of  the  same  taniily,  and  have  almost  invuruibJy  Ibund 
that  both  patients,  the  supposed  imitator  and  the  imitated,  have  been  hyper- 
metropic; a  eoiiimoQ  caiiae  had  produced  the  same  affection. 

The  reason  why  the  majority  <jf  hypermetropic  persons  do  not  squint,  is 
evidently  due  to  the  fact,  as  poiut*?d  out  by  bonders,  that  they  prefer  to 
laacrifiee  a  certain  ilegree  of  distinctness  and  sliarpncs^s  of  vision  in  order  to 
avoid  diplopia.  This  is  oilen  proved  by  the  fact,  that  if  we  cover  the  one 
eye  of  a  hyjjermetropic  patient  with  our  hand,  it  will  soon  deviate  inwards 
when  the  other  is  usetl  for  reading,  etc.  But  it  is  otherwise  when  the  injages 
of  the  two  eyes  are  very  different  as  regards  distinctnej^fi,  a^,  for  instance,  if 
the  degree  of*  hypermelropia  is  much  greater  in  one  eye  than  in  the  other, 
or  if  there  is  some  opacity  in  the  refracting  media  of  one  eye.  In  such 
cases,  a  convergent  squint  easily  becomes  developed.  The  sanje  occurs  if  the 
internal  recti  niuj^cles  are  very  strong.  A  great  difference  between  the  position 
of  the  visual  line  and  the  optic  axis  (the  two  forming  a  considerable  auglej 
"^      IS  also  in  hypermetropic  eyes  to  predispose  to  strabismus  i  Bonders;, 

mvergent  squint  is  most  frequently  met  with  in  the  moderate  degrees  of 
hvpermetropia  (from  one*  fortieth  to  one-tenth),  being  generally  absent  in  the 
high  degrees*  This  is  evidently  due  to  the  fact,  that  when  the  hyperme- 
lropia is  very  considerable  in  degree,  the  accommodation  is  sutiicient  (even 
when  the  visual  lines  are  abnormally  converged)  to  produce  a  |>erfect  retinal 
'image,  and  the  patient  therefore  accustoms  himself  to  gain  correct  ideafi 
irora  imperfect  representation,  rather  than  improve  theee  by  a  maximum  of 
^effort  (Bonders). 

Impaired  vision  of  the  one  eye  is  a  frequent  cause  of  strabismus,  as  we  can 
notice  in  cases  of  opacity  of  the  cornea  or  of  the  lens,  or  of  some  affec- 
of  the  deeper  structures  of  the  eye;  the  distinctness  of  the  retinal  image 
the  affected   eve  being  consequently   ira()aired.     This  diHerence  in    the 
clearne^  and   intensity  of  the  retinal  images  of  the  two  eyes  h  ollen  very 
confusing  and  annoying  to  the  patient,  and,  in  order  to  escape  from  this  an- 
noyance, he  involuntarily  squinU  with  the  affected  eye,  so  that  the  rays  from 
the  object  may  impinge  upon  a  more  peripheral  (and,  therefore,  less  sensi- 
tive) portion  of  the  retina;  and  tlie  image  of  this  eye  be  consequently  so 
I  much  weakened!  in  intensity  as  not  to  prove  any  longer  of  annoyance.     The 
direction  in  which  this  deviation  may  take  place,  is  generally  determined  by 
the  relative  strength  of  the  different  muscles.     If  one  proves  preeminently 
atrong,  the  eye  will  squint  in  the  direction  of  this  muscle.     The  latter  will 
Bptract  more  and  more,  and  the  squint  will  soon  assume  all  the  characters 
||fcuncomitant  strabismus.     The  image  of  the  squinting  eye  will   be  grad- 
iSally  suppressed,  and  then  amblyopia  from  non-use  of  the  eye  will  be  super- 
added to  the  weakness  of  sight  caueed  by  the  original  affection  (opacities  in 
the   refracting  media,  etc,  ^     It   must,  however,  be  admitted,  as  has  been 
pointed  out  by  Pagenstecher,  that  in  very  many  of  these  cases  of  impaired 
vision  hvj>ermetropia  coexists,  and  must,  therefore,  be  regarded  as  the  true 
I!       cause  oi  the  squint,     Bonders  thinks  that  the  inflammation  which  causes 
^m  the  corneal  opacity,  may  extend  to  some  of  the  muscles,  and  at  first  bring 
^B  on  a  spasmodic  and  then  an  organic  contraction  of  the  muscular  tissues, 
^■Convergent  squint  may  also  arise  as  a  secondary  affection,  after  paralysis,  or 
^^L^unds  and  injuries  of  the  opponent  muscle.     Marked  instances  of  this 
^^Hkodary  form  of  squint  are  but  too  often  furnished  by  excessive  operations 
^^^OT  strabismus;  the  extent  of  the  opcr»tion  having  either  been  too  great  for 
Ihe  requirements  of  the  case,  or  the  muscle  having  been  divided  instead  of 
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the  tendoD.  Spasmodic  contraction  of  the  internal  rectus  may  al&o  prodooe^ 
convergent  squint,  but  this  does  not,,  strictly  speakings  belong  to  our  present 
subject. 

[Cases  of  intermittent  convergent  squint  have  been  reported  in  which  it 
was  supposed  that  the  periodicity  of  the  aflTection  pointed  to  a  malarial 
origin,  Samclsohn  reports*  such  a  rase  in  a  girl,  six  years  of  age.  in  which 
the  squint  was  of  a  strictly  tertian  character.     There  was  sH  it-al 

opacity  in  both  eyes,  and  a  hypermetropia  of  1.25  D,      On  tht   .  itig 

days  there  was  never  the  slightest  degree  of  squint.  Three  year**  lati  r  dir 
squint  had  lost  its  strictly  intermittent  type.  Long-continued  treatment  with 
quinine  and  arsenic  had  produced  no  edect  upon  the  periodicity  of  the  eu\f 
squint. — B.] 

Von  Graefe^  has  pointed  out,  that  in  rare  instances  myopia  may  be  the 
cause  of  convergent  squint.  This  occurs  only  in  cases  in  which  the  myopia 
is  moderate  in  extent,  and  in  which  the  eyes  are  much  used  for  very  near 
work.  After  a  time,  the  internal  recti  become  contracted  fronj  this  ccmstani 
and  excessive  use,  and  cannot  be  relaxed  when  the  patient  looks*  at  a  distant 
object,  the  external  recti  being  too  weak  to  overcome  the  action  of  the  in- 
ternal recti.  Consequently  a  convergent  squint  arises,  which  is  at  finrt 
periodic,  but  may  in  time  become  permanent,  and  appear  as  soon  as  thr 
patient  looks  at  any  object  which  is  not  very  close  to  him. 

This  sc^uiut  is  not  met  with  in  eases  of  very  considerable  myopia,  Wrausr 
in  these  the  necessary  convergence  of  the  visual  lines  can  general !v  rj<;t  bf 
maintained  on  account  of  the  close  proximity  of  the  object,  and  t '  the 

patient  only  uses  one  eye.    This  form  of  strabismus  mostly  become  jwl 

in  early  manhood,  more  especially  amongst  students  or  literary  men  who  ait 
not  in  the  habit  of  wearing  glasses. 


(2)    DiVKROKNT   ^^TKABISMtTS,   EtC. 

Just  as  hypermetropia  is  by  far  the  most  frequent  cause  of  cutiTcrgmt 
squintt  myopia  b  the  most  frequent  cause  of  divergent  strabismus.  The  latter 
may  be  constant  or  absolute,  the  one  visual  line  always  diverging  IVom  the 
object,  and  this  divergence  existing  for  all  distances,  so  that  botli  eyea  caoDOt 
be  brought  to  converge  upon  the  object  at  any  distance.  The  rfivergenoe, 
however,  sometimes  dimiaishes  somewhat  when  near  objects  are  regard^cL 
Absolute  divergence  is  especially  met  with  in  cases  in  which  the  «i;zht  of  one 
eye  is  greatly  impaired  (amaurosis,  mature  cataract,  etc.),  in  pai  tb« 

internal   rectus  muscle,  or  in  cases  in  which  the  latter  has  l>e«Lr  ,  Ir 

divided  in  an  operation  for  convergent  squint. 

The  principal  cause  why  myopic  eyes  are  so  subject  to  divergeot  str  i 
is  to  be  sought  in  the  elongation  of  tiie  antero-poaterior  axis  of  the  eyeball 
in  myopia.  On  account  of  the  ellifjsoidal  shape  of  the  globe,  itij  range  of 
mobility  is  diminished,  and  it  cannot  be  moved  so  freely  inwards  or  outwardflL 
The  outward  limitation  of  mobility  does  not  matter  much,  as  it  iiuly  catnod 
into  account  in  the  extreme  lateral  movements  of  the  eye,  and  the  inconveB- 
ience  arising  i'rom  it  can  easily  be  remedied  by  a  turn  of  the  head. 

We  find,  however,  that  it  is  very  different  if  there  is  a  considerable 
curttiilment  of  the  inward  movement,  as  the  necessary  degree  of  net 

for  a  very  near  point  can  then  only  be  maintained  witli  gr^at  tl  md 

exertion.     The  internal  recti  muscles  are  much  strained  and  iktigucUt  iyop- 

^  '*A.  f.  O./'x.  1,166. 
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ioms  of  asthenopia  appear,  and  tht*D,  to  relieve  these  and  the  strong  muscular 
effort,  one  eye  is  allowed  to  deviate  outwards;  when  the  work  can  be  ci)n- 
tinned  without  difficulty.  This  ia  one  form  of  periodic  or  relative  divergent 
dtrabiatims,  uud  the  same  thing  occurs,  as  Dondera  has  pointed  out,  whenever 
the  dc^'ree  of  myopia  ia  so  extreme  that  the  object  has  to  be  approximated 
so  closely  to  the  eye,  that  the  visual  lines  cannot  possibly  be  brought  to  con- 
verge upon  it.  Relative  divergence  may  be  due  simply  to  the  elongation  of 
the  eyeball,  together  with  great  myopia,  the  internal  recti  being  healthy;  or 
to  weakne^  of  the  internal  recti,  without  the  presence  of  myopia;  but  in 
inofit  instances  these  two  causes  cfHixist.  The  tendency  to  divergent  squint 
18  also  increased  by  the  small  angle  which  the  visual  line  forms  with  the 
optic  axis  in  cases  of  myoi)ia.  We  likewise  find  thtit  divergent  squint  may 
only  appear  when  the  myopic  patient  is  looking  at  any  object  beyond  his  far 
|M>int,  and  which  he  does  not  see  distinctly;  or  that  it  occurs  when  he  is 
looking  vacantly  before  him  without  fixedly  regarding  any  object.  On 
account  of  the  indistinctness  of  the  object,  there  is  no  effort  at  hinncular 
vision,  and  the  one  eye  will  follow  its  natural  muscular  impulse^and  deviate 
outwards,  W  the  external  rectus  is  relatively  stronger  than  the  internal;  but 
if  the  patient  is  furnished  with  suitable  concave  glasses  for  distance,  so  that 
he  can  see  the  objects  clearly  and  distinctly,  the  desire  t«)  maintain  binocular 
vision  will  overcome  the  divergence;  the  same  occurring  it"  he  is  looking  at 
any  object  within  his  range  of  accommodation.  When  one  eye  is  blind,  or 
there  is  a  great  difference  in  the  refraction  oi'  the  two  eyes,  divergent  stra- 
•bismus  frequently  occurs;  for  as  there  is  no  impulse  to  maintain  binocular 
iviaion,  the  internal  rectus  gradually  diminishes  in  strength,  and  the  external 
[fectus  perhaps  undergoes  secondary  contraction.  The  relative  form  of  di- 
;ent  squintj  dependent  upon  insufficiency  of  the  internal  recti,  is  a  subject 
leh  great  imporlauce,  and  one  which  demands  such  caretul  and  special 
"iiSftminatiou  and  treatment,  that  I  ishall  treat  of  it  separately  under  the 
name  of  '*  Muscular  Asthenopia." 

We  must  now  pass  on  to  the  treatment  of  strabismus.  The  nature  of  con- 
comitant squint  is  totally  different  from  that  of  the  paralytic.  In  the  latter, 
the  innervation  of  one  or  more  of  the  muscles  of  the  eyeball  is  impaired; 
whereas^  concomitant  squint  is  due  to  a  change — an  increased  degree  (if  ten- 
eion — in  the  muscle  in  the  direction  of  which  the  squint  occurs.  But  its 
.innervation  is  normal,  as  is  at  once  proved  by  the  perfect  mobility  of  the 
€)jeball  in  this  direction,  and  by  the  fact,  that  the  secondary  deviatioo 
exactly  equals  the  primary,  and  does  not  exceed  it  as  in  eases  of  paralysis,. 
Practicullv,  we  may  regard  the  affected  muscle  as  shortened.  We  often  meet 
[with  fixeo  forms  of  squint,  for  paralytic  and  spasmodic  affections  of  the 
ilea  of  the  eye  may  give  rise  to  conc<iraitant  squint,  leaving  behind  them 
very  slight  traces  of  the  original  affection.  But  just  as  paralysis  may  be 
cause  of  concomitant  squint,  so  may  the  latter,  if  it  lie  excessive  in  degree 
Bad  of  long  standing,  produce  changes  in  the  opponent  muscle.  Let  us,  for 
instance,  suppose  that  there  is  an  exceaeive  convergent  squint  of  the  one 
eye ;  if  the  hitter  ia  not  frequently  exercised,  and  made  to  fix  its  visual  line 
upon  the  object  either  by  an  artificial  or  natural  alteration,  the  non-use  of 
the  external  rectus  will  gradually  induce  atrophy  of  this  muscle.  The  in- 
ternal rectus  will  at  the  same  time  become  somewhat  hypertrophied,  and  the 
mobility  of  the  eye  outwards  will  be  more  or  less  curtailed.  These  changes 
in  the  structure  of  tlie  muscles  are  best  prevented  by  the  frequent  separate 
•cising  of  the  squinting  eye, 
slight  cases  of  strabismus,  it  may  be  advantageous  to  exercise  the 
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weaker  muscle  by  freiiuent  and  systematic  "orthopaedic"  exercise;  so 
it  may  be  gradually  strengthened,  aod  enabled  to  overcome  the  ex< 
action  of  its  opponent  in  the  direction  ic  which  the  eye  is  deviated.  Such 
exerciaee  are^  however,  only  indicated  wheu  the  squinting  eye  poasenM  A 
fair  degree  of  sight ;  when  biuocalar  vision  exists ;  and  wheu  there  is 
erance  of  diplopia,  so  that  when  the  double  images  are  brought  suffici^ 
cliise  together,  they  are  fused  into  one  by  a  voluntary  muscular  effort^ 
These  exercises  may  be  performed  by  the  aid  of  prisms,  the  double  iiuag«i 
being  approximateJ  so  ch^ely  to  each  other,  that  they  can  be  readily  uuil 
As  the  strength  of  the  muscle  increases,  that  of  the  prism  must  be  dlmi 
ished,  for  thus  the  distance  between  the  images  will  be  incren^ed,  and 
muscle  more  exerted-  Javal'  has  introduced  a  very  ingeuioujai  sier  --- 
arrangement  for  these  orthopaedic  exercises.  The  latter  consist  in  ii 
of  two  large  dots  (one  in  each  half  of  the  stereoscope),  and  subsequeiui 
letters  and  words,  gradually  diminishiug  In  size.  But  both  the  pHi 
and  stereoscopic  exercises  demand  %'"ery  great  patience  and  exa<3titude^ 
hence  most  patients  infinitely  prefer  the  more  speedy  cure  by  opei 
These  exercises,  however,  often  prove  very  useful  in  perfecting'  the 
of  an  operation.  The  sight  of  the  S4juinting  eye  should  also  be  oflen 
tised  by  itself 

Absolute  concomitant  s^^uint  can  be  cured  only  by  an  operatton.  De 
Wecker'  is,  however,  of  opinion  that  hypermetropic  convergent  strabiaiDtB 
not  infrequently  undergoes  a  spontaneous  cure  later  in  life. 

The  object  of  the  operation  is  to  weakeu  the  muscle  in  whose  dirsetko 
the  squint  occurs,  so  that  its  influence  upon  the  movements  and  po^tioo  of 
the  eyeball  may  be  diminished.  This  is  eflected  by  cArefully  dividing  tlie 
tendon  as  closely  as  possible  to  its  insertiou  ;  the  muscle  will  then  recede 
slightly,  and  acquire  a  new  insertion  somewhat  further  back.  Tbi*  reoe^oa 
is,  however,  accompanied  by  a  certain  diminution  of  power,  for  ih«  furtlitr 
back  the  insertiou  liei<,  the  less  power  can  the  muscle  exercise  upon  iht*  moft- 
ments  of  the  eyeball.    As  we  wish  to  weaken  the  muscle,  but  at  fl  fini^ 

to  preserve  aa  much  of  the  lateral  mobility  as  p^jssible,  we  must  c.i  i*gtj' 

late  and  adapt  the  amount  and  nature  of  the  operation  to  the  i-^ts 

of  each  individual  case,  and  we  shall  see  hereafter  how  its  efft'Ct.-  vtsn 

be  estiniuttfd  to  a  nicety.     The  success  depends  less  upon  aianuiti  liextrrit] 
than  upon  a  thorough  knowledge  of  the  theoretical  part  of  the  subject. 

After  the  tenotomy  and  retrocession  of  the  muscle,  the  eyeball  will  inclii 
passively  to  the  side  of  the  opponent  to  about  the  same  extent  bb  the 
receded  on  the  sclerotic.     The  diminution  in  the  lateral  mohility  towai 
the  side  of  the  operated  muscle,  will,  however,  exceed  the  extent  of  thi 
retrocession.     If,  tor  instance,  the  muscle   has  rece*led  two  linc«,  the  la 
mobility  will  be  from  two  to  three  lines,  and  this  would  impair  the 
of  the  operation  consiilerably  (particularly  with  regard  to  the  accomi 
inovements)  if  it  was  not  for  the  fact,  that  the  mobility  of  the  8qi 
-  pathologically  iucreased  towards  the  side  of  the  shortened 

liOice  the  mobility  will  be  in  reality  but  slightly  diminished  by  the  opedv- 

in,  or  it  mny  even  remain  equal  to  that  of  the  other  eye. 

The  question,  whether  one  or  both  eyes  are  to  be  operated  on,  does  net 

ige  upon  the  fact  whether  both  e3re!6  squint  or  not,  bat  depends  soleff 
U{]an  the  extent  of  the  strabismus.     It  is  quite  erroneous  to  confine  ib» 
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iratioti  to  oae  eye,  merely  because  the  squint  is  mcmolateral,  and  to  per- 
>rm  the  double  opemtiou  only  in  cases  (^f  alternating  strabismus. 
If  the  squint  measures  from  two  to  two  and  une-Tialf  lines  we  may  gt^a- 
erally  correct  it  by  a  single  operation ;  by  incising  the  subconjunctival 
ibsue  somewhat  freely,  and  by  using  a  larger  hook»  we  may  even  obtain  an 
effect  of  two  and  one-half  or  three  lines.  This  is  particularly  the  case  in 
children.  If  the  deviation  exceeds  two  and  one-half  or  three  Imes,  we  must 
always  divide  the  operation  between  the  two  eyes. 

Let  U5  suppose,  for  instance,  that  a  patient  is  affected  with  a  convergent 
squint  of  the  right  eye  of  about  four  and  one-half  lines.  To  correct  this  by 
one  operation,  we  should  have  to  divide  the  tendon  of  the  internal  rectus 

IQUscle  t)f  this  eye  to  such  au  extent  that  the  muscle  might  recede  four  and 
me-half  linea.  This  would  be,  however,  accompanied  by  a  diminution  in 
he  mobility  inwards  of  about  five  and  one-half  lines;  and  even  supposing 
hat  the  nathoiogical  increase  in  the  mobility  in  this  direction  had  been  pre- 
riously  abnut  one  line,  we  should  still  have  a  deticiency  of  about  four  and  one- 
ialf  line^  after  the  operation.  The  a^ssociated  movements  to>vards  the  letl  side 
of  the  patient  would,  therefore,  be  greatly  impeded;  and  this  want  of  mobility 
inwards  would  make  itself  particularly  felt  during  the  accommodative  move- 
ments, for  it  would  prevent  the  proper  convergence  of  the  visual  line.s  during 
reading*  etc.*  as  the  visual  line  of  the  right  eye  would  deviate  slightly  outwards 
ram  the  object,  and  this  divergent  squint  would  soon  increase  in  extent  and 
jorae  permanent.  In  order  t^i  obviate  this,  we  must  divide  the  operation  be- 
the  two  eyes.  Let  us  suppf>se  that  the  tenotomy  of  the  right  internal 
sctua  has  corrected  two  and  one-half  lines  of  the  deviation,  there  will,  con- 
[iiently,  still  remain  an  inward  squint  of  this  eye  of  about  two  lines.  On 
iriog  the  lef\  eye  with  our  hand,  and  telling  the  patient  to  look  at  the 
with  the  right,  the  latter  will  have  to  make  an  outward  movement  of 
I,  and  this  will  be  accompanied  by  an  inward,  associated  movement 
eye  of  the  same  extent.  Wo  must  now  calculate  the  extent  of 
operation  which  will  be  necessary  to  correct  the  secondary  squint  of  the 
eye,  just  as  if  the  latter  was  primarily  affected  with  a  convergent  squint 
>f  two  line^.  Let  us  now  assume  that  the  left  internal  rectus  has  been 
lividod,  and  that  we  have  obtained  au  effect  of  two  lines;  the  eye  will  con- 
i*i|U<mtly  incline  outwards  to  this  extent,  a  divergent  squint  of  two  lines 
in  tact  produced  ;  and  it  will,  therefore,  require  an  extra  exertion  of 
I©  internal  rectus  to  bring  the  visual  line  of  the  letl  eye  to  bear  again 
the  object.  Now,  this  inward  movement  of  two  lines  will  be  accom- 
inied  by  an  ivssociated  outward  movement  of  the  right  eye  to  the  same 
it;  hence  the  convergent  squint  which  had  r*?mained  after  the  first 
ition  will  be  completely  corrected.  If  binocular  vision  exists,  the 
lages  will  now  be  so  very  closely  approximated,  that  a  very  slight 
effort  will  be  able  to  unite  them  permanently,  and  the  cure  of  the 
will  be  perfect. 
The  operation  is  always  to  be  performed  in  such  a  manner,  that  the 
!r  amount  of  correction  is  apportioned  to  the  squinting  eye,  as  the 
ility  is  pathologically  increased  in  the  direction  of  the  shortened  muscle, 
ghall  confine  my  tle^cription  to  three  operations,  viz..  Von  Gniefe's,  the 
ibconjunctival  operation  of  Mr,  Critchett,  and  Liebreich's  modification  of 
on  Graefe's  operation. 

I  may  mention^  however,  that  the  old  operation,  in  which  the  conjunctiva 
and  subconjunctival  tissue  were  widely  incise*!,  the  capsule  of  Tenon  lacer- 
ated, and  the  muscle  itself,  and  not  its  tendon,  divided,  should  never  be  per- 
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formed.     Ita  effect  is  generally  most  unhappy,  and  it  brought  the  openaiouj 
for  strabismus  iDtojrreat  disrepute. 

The  principle  of  Von  Graefc's  operation  consists  in  a  very  careftil  dtvimn 
of  the  tendon  close  to  its  insertion,  with  the  smallest  possible  amount  of 
latreration  of  the  subconjunctival  tissue,  and  the  tendinous  pr  t"  the 

t"U[)siile  of  Tenon.     We  diminish   the  power  of  the   muscle   !  -ita 

more  backward  insertion;  but  we,  at  the  same  time,  preserve  it*  length 
intact.  Our  object  is  only  to  weaken  the  muscle,  and  not  to  render  it  more 
or  less  impotent.  Before  proceeding  to  consider  this  method  of  operating.  I 
would,  however,  dwell  for  a  moment  upon  the  anatomical  relatioofi  of  the 
muscles  of  the  eye  with  the  oculKr  sheath.  Commencing?  at  the  optic  foramea! 
and  loosely  embracing  the  optic  nerve,  the  sheath  expands,  and  pass«:s  on  W 
the  eyeball,  which  it  encloses  like  a  capsule.  It  is  loosely  eonaectiHl  iniilii 
the  sclerotic  by  connective  tissue — so  loosely,  indeed,  as  to  allow  of  the  fn?o 
rotation  of  the  globe  within  it.  At  the  equator  of  the  eyeball,  it  is  piercedj 
by  the  tendous  «>f  the  oblique  muscles,  and,  more  anteriorly,  by  the  tenduii^ 
of  the  four  recti  muscles,  with  which  it  becumes  blended;  being  llnally  l<«t 
on,  rather  than  inserted  into,  the  sclerotic,  close  t<»  the  cornea.  The  piig- 
terior  f»ortiou  of  the  sheath»  up  to  the  passage  of  the  tendons,  hsLS  l>een 
called  the  capsule  of  Bonnet :  the  anten<jr  portion^  from  the  pa^agte  of  the 
tendons  to  its  insertion  iji  the  sclerotic,  having  been  designated  the  capeule 
of  Tenon.  On  piercing  the  cap^^ule,  the  tendons  of  the  recti  muscles  bec«»roe 
connected  with  it  by  slight  cellular  processes,  sent  forth  from  the  capjiule- 
These  processes  prevent  the  too  great  retraction  of  the  muscle  atler  the  divi- 
sion of  its  tendon,  which  would  be  followed  by  a  great  loss  of  power.  It  ia, 
therefore,  of  much  cousequiaice  that  these  connecting  proeeeses  ahould  ncit  he 
(Severed  by  the  tendon  being  divided  too  far  back,  or  be  lacerated  by  rud« 
|U)d  careless  manipulations  with  the  strabismus  hook.  Von  Graefehas,  more' 
'over,  pointed  out  that  the  result  may  be  unfavorable,  even  although  the 
tenilon  has  been  divided  iinterior  to  these  fibres,  im  the  sheath  of  the  tendon 
becomes  thickened  from  the  point  at  which  it  passes  through  the  capsule, 
and  this  thickening  extends  nearly  up  to  its  insertion.  If  the  tendon  ia, 
therefore,  not  divided  sufficiently  close  to  its  in8<frtion,  it  is  apt  to  retracl; 
within  this  thickened  sheath,  and  this  retraction  will  in  many  cases  prevent 
ita  reunion  with  the  sclerotic.  In  the  old  operation,  the  muscle  was  divided 
far  back,  frequently  even  pfjsterior  to  its  passage  through  the  capsule,  and 
it  was  consequently  often  rendered  so  powerless  that  the  eyeball  could  not 
lie  moved  in  this  direction  ;  its  opponent  acquired  a  corresponding  prepf^o- 
derance  of  power,  giving  but  too  fretjuently  rise  tu  a  secondary  squint  in  the 
opposite  direction.  Hence  the  popular  dread  of  the  operation,  *'  lest  the  eye 
should  go  the  other  way."  But  such  an  unfortuimte  result  is  not  to  oo 
feared  if  the  surgeon  jjerforms  the  operation  with  care  and  circumspection 
and  is  thoroughly  conversant  with  the  theoretical  part  of  the  subject.  It  % 
an  important  rule,  never  to  do  too  much,  for  nothing  is  so  difficult  as  to 
retrace  one's  steps  and  to  patch  up  a  fault  which  has  been  committed.  It  is 
far  etisier  subsequently  to  increase  the  effect  of  the  operation  than  to  diminish 
it,  I  know  c*f  no  surgical  operation  which  is  so  safe  and  so  sure  in  its  ci»re 
as  that  for  strabismus  when  properly  performed.  Let  us  now  pass  on  to  th 
description  of  Von  Graefe^s  tiperation. 

As  it  is  sometimes  very  ]>ainfuh  the  patient  should  be  placed  under  chloro- 
form ormethelyne.  [In  the  United  States,  sulphuric  ether  is  the  anussthetic 
generally  employed,  and  very  recently  the  bromide  of  ethyl  has  been  recom- 
mended. — B.]  The  eyelids  are  to  be  ke[it  apart  by  the  spring  8f>ecu)nni,  or, 
if  this  proves  not  sufficiently  strong,  by  the  broad  silver  elevatora.    An 
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asBistant  should  evert  the  eye  with  a  pair  of  forceps  (I  am  supposing  that 
the  interDal  rectus  of  the  right  eye  is  to  be  operated  oni,  taking  care  to  do 
80  in  the  horizontal  direction,  without  rotating  the  eyeball  on  its  axis  ;  other- 
wise the  horizontal  position  of  the  iuterniii  rectus  will  be  changed.  The 
operator  should  then  seize,  with  a  pair  of  finely  pointed  forceps  [Fig.  219], 

[Fig,  219.] 


all  but  deep  fold  of  the  conjunctiva  and  subconjunctival  tissue  close  to 
the  etlge  of  the  cornea,  and  abL»ut  niidsvay  between  the  centre  and  lower 
edge  of  the  insertion  of  the  internal  rectus.  He  next  snips  this  fold  with 
the  scissors  (which  should  be  bent  on  the  flat,  and  blunt-pointed  [Fig.  220]), 

[Fig.  220.] 


FifT.  221. 


and,  burrowing  beneath  the  subconjunctival  tissue  in  a  downward  and 
inward  direction,  makes  a  funnel-shaped  opening  beneath  the  subconjunc- 
tival tissue,  this  being,  however,  done,  very  careftiHy,  so  as  not  to  divide  it 
to  too  great  an  extent.  If  the  subconjunctival  tissue  is  thick  and  strong,  it 
will  be  better  first  to  take  up  a  small  fold  of  the  conjunctiva  only,  to  open 
this,  and  then,  seizing  the  subconjunctival  tissue,  to  divide  the 
latter.  The  squint-hook,  which  should  be  bent  at  a  right-angle, 
and  have  a  slightly  bulbous  point  {vide  Fig.  221),  is  then  to  be 
passed  through  the  opening  to  the  lower  edge  of  the  tendon. 
Its  p>int  being  pressed  somewhat  firmly  against  the  sclerotic, 
the  hook  is  to  be  turned  on  th*^  point  and  slid  upwards  Iw^neath 
the  tendon,  as  close  to  its  insertion  as  possible^  and  the  wh*»le 
expanse  of  the  tendon  caught  up.  The  operator  must  be  careful 
not  to  direct  the  p^int  of  the  hook  upwards  and  outwards,  other- 
wise it  n)ay  perforate  the  fibres  of  the  tendon,  and  only  a  por- 
tion of  the  latter  be  caught  upi  the  direction  of  the  point 
should,  therefore,  be  rather  upwards  and  inwards.  When  the 
tendon  has  been  secured  on  the  hook,  the  conjunctiva  which 
covers  its  upper  fxjftion  may  be  gently  pushed  off  with  the 
poinU  of  the  scissors,  so  a^s  to  expose  the  tend(»n,  which  i.«f  then 
'to  be  carefully  snippefl  through  with  the  scissors  as  closely  as 
jKiasible  to  its  insertion.  When  it  lias  been  completely  cut 
tiirough,  the  conjunctiva  is  to  be  slightly  elevated  on  the  point  of  the  hook, 
itnd  a  smaller  hook  passed  upwards  and  downwards  to  ascertain  whether  the 
lateral  expansions  of  the  tendon  have  been  divided.  Should  a  few  fibres 
remain,  they  must  be  divided,  and  the  surgeon  should  again  ascertain 
whether  any  others  are  still  present.  He  should  never  omit  to  satisfy  him- 
self upon  this  point,  for  s^unetimes  the  lateral  expansions  are  considerable, 
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tbe  teudon  spreading  out  like  ti  fan,  and  although  a  few  fibres  oiiiy  m 
remain  undivided,  they  would  suffice  to  spcjil  the  etfect  of  the  operation. 

I  have  lately  adopted  a  slight  mcMiiHcation  of  Von  Graefe*8 
Pig.  222.        openitioD,  and  perform  it  more  subconjunctivally.     J  u»e  a  tiair 
of  straight  blunt-pointed  scissors  [Fig.  222],  and,  ioatead  of 
pushing  off  tbe  conjunctiva  from  the  hook  »o  as  to  expose  the 
tendon  caught  yp  by  the  latter,  I  divide  the  tendon  ttubeun* 
jimctivally,  quite  close  to  its  insertion.    In  tbia  way,  tbe  adviui* 
tages  of  Von  Graefe's  and  the  subconjunctival  of>enitiou  are 
eonjbined.     On  account  of  the  smaller  ahe  of  the  hook,  and  the 
situation  of  the  incision  (which  in  between  the  centre  and  lower, 
edge  of  the  tendon  %  the  subconjunctival  tissue  i»  stretched  and, 
incised  to  a  much  less  extent  than  in  tlie  subconjunctival  o 
ation.     Again,  the  position  and  direction  of  the  conjiitictlval 
wound  are  such  that  a  suture  can  be  at  once  applif^d»  if  ticcei* 
siiry  ;    whereas  in  the  subconjunctival  operation   tbe  locifiioo 
woultl  have  to  be  considerably  enlarged  upwards,  before  any 
effect  could  be  produced  by  a  suture  upon  the  two  cut  edge*  M 
the  tendon.     But  where  the  degree  of  strabismus  ig  »t>  consider- 
able that  it  is  eeriaiu  no  suture  will  be  required,  the  subcon 
junctival  operation  may  be  employed ;  and  also  if  we  have  n 
assistant  at  hand  to  roll  the  eye  in  the  opposite  direction. 
If  it  is  fijund,  on  the  lirst  introductinn  of  the  hook,  that  this  glid**  up 
the  edge  of  the  cornea  without  having  caught  up  tbe  tendon,  it  is  certi 
that  we  have  either  not  divided  the  subconjunctival  tissue  at  all.  or  that  tb 
hook  has  been  passed  between  it  and  the  conjunctiva.     If  tbe  former  w  iln 
case,  we  must  oj)en  tbe  subconjunctival  tissue,  and  then,  on  reintroducing  tljft| 
hook,  wc  shall  have  no  difficulty  in  finding  the  tendon.     The  opening  in  th€ 
conjunctiva  and  subconjunctival  tissue  should  be  but  small,  and  tbe  excur- 
fiions  with  the  hook  limited,  otherwise  the  subconjunctival  tissue  and  the 
lateral  processes  of  the  capsule  of  Tenon  will  be  extensively  lacerated,  which 
may  be  followed  by  too  great  a  recession  of  the  muscle. 

The  after-treatment  is  very  simple.  The  eye,  after  having  been 
washed  and  cleansed  of  any  tlood  coagula,  is  to  be  kept  conalantJy 
with  cold-water  dressing  during  the  day  of  operation,  so  as  to  preveot 
extensive  effusion  of  blood  under  the  conjunctiva.  No  button  of  gmoolft^ 
tions  will  form  on  the  stump  of  the  tendon,  if  the  latter  has  been  dmdtd 
close  to  its  insertion,  and  if  the  opening  in  tlie  conjunctiva  haffi  bfreii  ni»(le 
near  the  upper  or  lower  edge  of  the  tendon,  so  as  not  to  leave  the  latier  eZ' 
posed. 

The  effect  upon  the  squint  which  follows  immediately  upon  the  operatioii 
will  not  be  the  permanent  one.  We  may,  indeed,  distinguish  three  Btages  io 
the  effect  produced  by  the  operation  :  1st.  The  period  'mmediatcly  following 
the  operation  ;  2d.  At\er  three  or  four  days  have  elapsed  j  3d.  Ail^r  the  in- 
terval of  a  few  months — this  being  the  permanent  effect.  During  die  first 
ertage,  the  effect  will  \ye  considerable,  for  the  eye  can  now  only  be  moved  in 
the  directinn  of  the  divided  muscle  by  tbe  indirect  connection  of  the  lalf^r 
with   tli»>  (ty  the  lateral   proceasea  of  the  capsule  of  Tenon.      Aa 

soon  M'  til*  I  end  of  the  tendon  becomes  reunited  witli  tin*  fclen»tic, 

w  <  rally  occurs  within  three  or  four  days,  the  effect  will  diminii«h«  for 

ti  now  again  exerts  a  direct  influence  upon  the  eyeball,     "^rhi^  ib  tbe 

§-  jQ,     But  we  tiud  that  ii  further  alteration  in  the  position  gcnrjully 

Mill...    .,.  Jf  a  few  weeks  or  months  after  tlie  operation,  tbe  r^i?ct  being  iheo 
Mg$du  somewhat  increti^ed.    This  is  due  to  the  action  of  tlie  oppouent  tnu^ci^ 
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which,  on  account  of  iUj  antagaoist  having  been  weakened,  can  now  exert  a 
greater  influence  upon  tlie  pusitiou  of  the  eyeball. 

A  clue  to  the  permuneiit  result  of  the  nperatirm  k  furnished  by  the  posi- 
tion of  the  openited  eye  during  the  accorauKidHtive  raovements  of  the  eyes, 
when  they  are  directed  upon  some  near  object.  It  is,  therefore,  of  great  con- 
sequence always  to  test  the  position  of  the  eyes  during  accommorJation  im- 
mediately after  the  o^>eration,  as  soon  as  the  eifect  of  the  aniesthetie  has 
gone  otf.  We  have  already  seen  that  the  position  of  the  squinting  eye  (con- 
vergent strabismus^)  may  vary  when  the  object  is  approximated  ch>sely  to  the 
eyes;  for  whilst  the  visual  line  of  the  healthy  eye  remains  fixed  upon  the 
abject,  converging  the  more  the  nearer  the  latter  is  brought,  the  position  of 
the  squinting  eye  may  un<ier^o  the  following  changes:  1st.  It  mny  retain  its 
original  position,  sustaining  only  a  few  oscdlatiug,  irregular,  lateral  move- 
ments. 2d.  It  may  remain  completely  stationary,  so  that  the  angle  of 
squinting  will  diminish  the  more  the  nearer  the  object  is  brought,  until  at  a 
certain  point  (ii'  the  squint  be  not  excessive),  its  visual  line  will  also  be  fixed 
upon  the  object,  and  tliere  will  no  longer  be  any  squint.  If,  however,  the 
object  l«  approximated  still  chjser,  a  divergent  squint  will  arise;  for  whilst 
the  healthy  eye  coverges  still  more,  the  oth*?r  retains  its  position,  and  nvtw  de- 
viates (paj^sively)  uutwanls.  8il.  It  retains  it*  position  up  to  a  certain  point, 
and  tlien,  as  the  healtliy  eye  moves  inwards  to  follow  the  object,  it  makes  an 
iMBociated  m<ivement  outwards.  4th.  It  deviates  suddenly  and  spasmodically 
inwards  when  the  object  is  very  closely  approximated. 

We  shouUl,  theretbre,  8o<ni  after  the  operation,  when  the  effect  of  the 
anceslhetic  has  passed  ofi,'  ascertain  whether  both  visual  line^  can  be  steadily 
fixed  upon  the  object,  when  it  is  br^u^ht  to  a  distance  of  from  four  to  six 
inches  from  the  eyes  (their  state  of  refrac^liou  being  normal).  If  the  eyes 
are  \ery  short-sighted,  the  distance  should  be  still  hss.  The  final  i^esult  of 
the  operation  may  be  predictofl  from  tlie  p<»^]tion  which  the  oj>erated  eye  now 
aaeumes.  If  it  remains  stationary  when  the  object  is  brought  up  to  within 
eight  inches  from  the  eye,  so  that  a  passive  divergence  will  arise  on  it^  being 
approximated  still  closer,  we  must  expect  a  certain  amount  of  divergence  in 
the  course  uf  a  tvw  months.  But  this  will  be  still  more  the  case,  if  the  eye, 
instead  of  sim[dy  remnining  stationary,  makes  an  ussociated  movement  out- 
wards. It  is  necessarv  to  test  this  at  short  distances  (four  or  six  inches),  for 
the  eye  might  be  able  momentarily  to  fix  its  visual  line  upon  the  object, 
ftlthough  quite  incapable  of  maintaining  this  position  for  any  length  of  time* 
In  both  the  above  cases,  the  elTect  of  the  operation  is  Ut  be  diminished  by  a 
conjunctival  suture,  and  particularly  so  in  the  latter  instance.  The  eflect  of 
the  suture  will  vary  vvitb  its  position,  and  with  the  amount  of  the  conjunctiva 
embraced  in  it.  It^  eflects  will  be  considerable  if  it  be  inserted  in  a  diagonal 
direction  from  downwards  and  inwards  to  upwards  and  outwards,  so  that  the 
inner  and  outer  lips  of  the  wound  are  united.  By  giving  it  this  direction, 
we  also  prevent  any  sinking  of  the  caruncle.  The  suture  diminishes  the 
eifect  of  the  operation  by  readvancing  the  tendon,  which  is  closely  connected 
with  the  conjunctiva  and  subconjunctival  tissue;  the  divided  ends  will  con- 
sequently be  more  closely  approximateil,  and  the  retraction  of  the  muscle 
diminished.  The  suture  may  remain  in  for  from  twenty-four  to  thirty^six 
houre.     Sutures  should  not  be  applied  in  all  cases,  as  is  recommended  by 

*  For  sotne  lirae  pB«t  I  hnve  oflten  employed  methelyno  in  place  of  chloroform  in 
frtnbisTinjfi  o|»eriiti<ms,  iridtetotiiies^  et43. ;  it*  chief  ndvatituges  ovt^r  chlorofonn  itiv  that 
its  effect  i«  not  only  much  quicker,  but  aho  [yas&m  off  again  much  Auuiier.  If  it  be  wdl 
given,  I  iike  it  eveu  for  oxtiucllon  uf  <^at4mict. 
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siyme  authors ;  for  this  is  quite  erroneous,  they  being  only  indicated  if  the 
effect  of  the  tenirtomy  is  too  con?ii(ierable. 

Tiie  fourth  positiun  ^vhich  the  operated  eye  may  aasuTue  during  accoiu- 
modation,  viz.,  nmkiiig  a  sudden  spasmodic  movement  inwards,  must  make  lis 
tear  that  there  will  be  a  relaps^e — that  in  the  course  of  a  few  months  the  in- 
ward squint  will  again  show  itself;  for  this  convergent  squint,  which  at  l^m 
only  showed  itself  during  accommrnlation  f«ir  near  objects,  will  gradually 
extend  also  to  greater  distances.  In  such  ca.^es,  the  operalioo  is  said  to  have 
been  only  of  temporary  benefit;  but  «in  exaiuiuation  we  mostly  tind  that  the 
patient  is  hypenuetropic,  and  that  suitable  glasses  generally  correct  the  ^^^uiat. 

The  extent  of  the  o{>eratiou  must  be  regulated  aceordiog  to  the  degree  of 
the  squint. 

In  very  relight  degrees  of  strabismus  (uue  line  to  one  and  oue-balf  Hnejs)  a 
piartial  tenototiiy  wuh  formerly  ollen  practii5e«i,  the  tendon  not  toeing  com- 
pletely divided,  but  a  few  of  tLe  up[M?r  or  lower  fibres  (m  the  c4*^»e  might  be) 
being  lefl  standing.  But  this  does  not  answer,  as  the  power  of  the  mu^e  is 
but  slightly,  if  at  all,  impaired.  In  such  cases  we  ahouhj,  therefore,  make  a 
complete  tenotomy^  and,  if  necessary^  insert  a  suture.  The  conjunctival  open* 
ing  should  be  siiiall  and  the  hook  but  of  moderate  size.  The  accommodative 
movements  must  be  accurately  tested  immediately  after  the  operation  ;  for  if 
there  is  the  slightest  tendency  to  divergence  when  the  object  is  bruught  up  in 
eight  or  six  inches  from  the  eye,  a  suture  should  be  inserted.  In  a  squint  of 
two  or  two  and  one-half  lines,  the  cellular  tissue  may  be  somewhat  more 
iVeely  incised,  and  a  larger  hook  employed.  In  children  w*e  find  that  the 
eifect  is  generaUy  more  considerable,  for  the  muscle  is  not  hy^>ertrophied  aod 
the  surrounding  cellular  tissue  is*  very  elastic;  we  may,  therefore,  in  them 
easily  attain  an  effect  of  two  and  one-half  or  three  lines  by  a  single  operatioa. 

If  the  squint  exceeds  tw*o  and  one-half  or  three  lines,  we  must  always 

operate  u[)on  bi*th  eyes.    Weshonhl  perform  a  free  tenotomy  in  the  squiniiiig 

eye  and  a  very  careful  one  in  the  other,  limiting  the  effect  io  the  latter  by  a 

suture.     In  this  we  must  be  guided  by  the  amount  of  squint  left  after  the 

affected  eye  has  been  operated  upon.     As  a  general  rule,  I  do  not  tiiLnk  it 

advisable  to  operate  upon  both  eyes  at  the  same  time,  except    the  ^uiol 

la  very  considerable,  exceeding  four  and  one-half  or  five  lines;  for  if  wiili 

muscles  have  been  divided  at  the  same  time,  we  cannot  accurately  test  the 

accommodative  movements  directly  after  tlie  0}>eration,  and  we  thus  bwe  the 

only  clue  to  the  permanent  effect.     It  is,  therefore,  far  safer  to  niH.»rai4*  fimt 

upon  the  airecleil  eye,  and  then,  after  a  few    days  have  ehijiscd,  and  tbr 

divided  tendon  has  again  reunited  with  ihe  sclercjtic,  to  aj«cerlain  hnw*  much 

of  the  squint  is  siill  leti.    The  amount  still  remaining  will  guide  us  .*is  to  thr 

exii^ut  of  the  operation  necessary  upon  the  healthy  eye.     li\  aOcr  havinp 

operated  upon  the  lattt-r,  we  find  that  the  effect  somewhat  exceeds  our  wishes, 

we  can  always  dinjinish  it  by  a  suture.     It  certaiuly  is  far  more  l>rilliant  to 

operate  upon  both  eyes  at  the  same  time,  and  thus  rid  the  pnn.  »»  -t  once  of 

the  »<juint,  but  then  we  nm  the  risk  of  the  unpleasant  con  of  the 

^vf       *       uently '* going  the  other  way."     It  sliould  always^  mhored 

tfc  10  is  to  be  permanent,  and  not  temporary.     In  son,,    *  .  < ,    4,i.naJ 

^-  *     ri^k  must  be  run — if,  fl>r  instance,  the  time  ot  tb*  j  ;  in  iit 

ltd  visit  inqKissible.     If  the  squint  exceeds  five  lii    -    v^. 

iv  lii  adults,  operate  safely  upon  both  eyes  al  ihf  v«-,i-    ujdc. 

1  iooally  nccc^^ary  U^  ojiierate  not  only  upon  buih   >  v       hai 

^^i  Lu  it'ptiit  the  Mp</ration  tipt>n  tiie  stpiinting  eye«  btt -i      ■, -  m    ur-  *he 

^B     m,     Tf » is  gen  e  rail  y  occu  rs  only  in  cases  o  f  exc<»i>  i  w    -  -  ^  1 1  ui  i .    r  : ;  the 

^B    mua  huA  existed  for  a  long  time,  niid  the  muscle  haa  become  hypt  ^t^> 
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phietl.  Tbis  second  op(?ralion  upon  the  aftected  eye  requires  considerable 
care,  for  the  etiect  of  the  correction  will  exceed  the  extent  of  the  retraction, 
as  the  influence  of  the  muscle  upon  the  eyeball  diminishes  in  profwrtion  to 
the  backward  f»osition  of  iti*  insertion. 

But  in  severe  caftes,  it  is  still  l>etter  to  operate  first  upon  the  srjuinting  eye, 
and  to  increjme  the  effect  as  much  as  possible  by  making  the  patient  look 
over  to  the  opposite  side  for  some  days  after  the  operation,  so  that  the  cut 
edges  of  the  tendon  may  be  stretched  apart  and  widely  separated.  The 
eiiect  of  this  will  bo  that  the  union  will  take  place  further  back  than  would 
have  occurred  if  the  eye  had  niainCaiucd  a  median  pi:>sition.  If  the  internal 
rectus  of  the  right  eye  has  been  divided,  and  we  desire  to  increase  the  effect 
of  the  oiieration,  the  patient  should  be  directed  to  look,  as  far  as  possible, 
towards  his  right  side.  The  easiest  way  of  attaining  this  is,  by  making  the 
patient  wear  spectacles,  the  left  half  of  each  glass  being  covered  with  a  piece 
of  court-plaater,  for  he  will  in  tliis  way  be  obliged  to  look  to  the  right.  They 
shouhl  be  worn  during  the  first  three  or  four  days  afk*r  the  operation.  Or 
two  pieces  of  card  may  be  fixed  over  the  left  half  of  the  eyes,  by  means  of 
a  tape  passing  over  the  forehead.  By  this  mean.**  we  iihali  obtain  a  very 
considerable  effect  by  the  operation,  and  the  amount  of  squint  still  remaining 
must  then  be  treated  by  an  operation  upon  the  other  eye.' 

Von  Graefe  points  out  the  fact  that,  occasionally,  though  rarely,  we  meet 
with  cases  in  which  the  operation  m  followed  by  no  effect,  either  upon  the 
position  i^r  mobility  of  the  eyeball^  and  yet  no  lateral  fibres  of  the  tendon 
have  remained  undivided.  In  such  cases,  there  is  a  second  connection  of 
the  muscle  with  the  sclerotic  further  back,  near  the  equator  of  the  eye;  in 
one  instance,  indeed,  he  fimnd  it  even  posterior  to  the  equator. 

If  the  operation  for  squint  be  carefully  performed,  there  is  no  fear  of  any 
but  the  slightest  sinking  of  the  caruncle.  A  little  sinking  will  occasionally 
occur,  whatever  mode  of  operation  be  employed  ;  indeed,  I  know  of  no 
method  which  can  guarantee  m  perfect  immunity  from  it.  Von  Graefe  thinks 
that  the  sinking  does  not  depend  so  much  upon  the  gaping  of  the  conjunctival 
wound  and  retraction  of  \U  inner  lip,  as  upon  the  cicatrization  *>f  the  con- 
nective tissue  situalerl  between  the  muscle  and  conjunctiva,  by  which  the 
movable  caruncle  is  retracted.  The  further  back  tlii^  cicatrization  extends, 
the  more  Avill  the  caruncle  sink.  Hence  the  danger  of  incising  the  tendon 
too  freely,  and  of  any  considerable  sweeping  about  with  the  hook,  and  cou- 
aeauent  extensive  laceration  of  the  subconjunctival  tissue. 

Mr.  Oitehett's  subconjunctival  operation  is  to  be  performed  as  follows : 
The  patient  having  been  placed  under  the  influence  of  an  anaesthetic,  and  the 


*  In  ctt8e«  of  verv  oaiiiiid«*r»hl»»  *«jiiint  (hoth  intenml  and  eitcnml)  Von  Gncfe  advises 
thAt  thi'  eftVft  of  thf  opctntioii  !*hindd  h^  increifc»ed  by  the  insertion  t»f  n  ShUture  on  that 
sidet'f  l\u'  *'\<'  wliii'li  h  opposite  tlio  teuotoniy.  Thus,  if  tlitJ  internal  rectus  hiis  hotJH 
divided,  a  cnrveti  iiimmJIo,  MrmtMJ  with  u  slr»nig  j^ilk  thrt^iid,  is  to  he  in:>crti'd  in  tliL«  tM:uliir 
conjunct!  VII,  nour  th(*  outor  cnnthuf*,  and  pu^hfd  towards,  the  cornea,  Wm'uth  I  ho  con- 
junctiva, tj^  im  «*xti"tit  f»f  four  or  tlvc  lint'*.,  und  tlion  jnntovi^L  In  tfiif*  why  »  hnwid 
fold  of  coiijuiiclivii  will  be  included  wilhiii  the  loopof  *ilk,  which  is  to  bo  tightly  druwn 
together  and  timily  knotted.  This  will  ujuwe  tlie  eye  to  ndl  oiitwiu'dA,  and  tHmsideiiibly 
limit  tb«^  inovotniuit  inwunLi.  The*uturt'  l*  to  rcmuiti  in  far  two  and  oue-httlf  or  thr**e 
dftyis.  1  have  trt'ut(^d  niony  ciwe^  in  this  way  with  rniirkod  sucovs*.  In  some  (*evfc^re 
My  of  divt'iirent  fouint)  I  hjivi»  inserted  n  stnjni;  putun*  pfti^M^d  fur  two  i»r 
n'rttli  (Im»  t'onjiirictivn,  close  to  the  edjje  of  tb<*  cortM'ji,  oppogiti*  to  the  niusele 
.'  ^..  i'*'  divided,  m"  '  •'"'"  ">>••♦>«"  I'-rmtomv,  pdliui?  the  eye  to  the  opp3*iite  sidc% 
«nd  ke*»ping  it  flxc<l  in  ?  i>  of  the  suture^  mi  thui  the  dtviat'd  ends  i»f 

the  ti-nd^tn  an?  wid+'lv  >'■'■■  suttire  is  to  \h.<  n'tiitned  for  two  or  three 

dav^. 


714 


AFFECTIONS   OF    THE     MUSCLES    OF    THE    BYE. 


Fig.  22S. 


eyelids  kept  apart  by  the  etop-speculum,  he  seizes  a  small  fold  of  the  ccm- 
junctiva  and  eubconjunctival  ti&?ue  at  the  lower  edge  of  the  iD&ertion  of  the 
rectus  muscle,  and  with  a  p«ir  of  blunt- pointed  straight  sci^ore, 
makes  a  dniall  inetsioo  at  tit  is  ^ijot  through  the^e  structured. 
The  lower  edge  of  the  tendon,  chme  to  it^  insertion,  is  nr»w  ex- 
posed. A  blunt  hook  (Fig.  223)  b  next  to  be  passed  through 
the  opening  in  the  subuonjunt'tival  tissue  beneath  the  tendon,  eo 
as  to  catch  up  the  latter^  and  render  it  tense.  The  points  of  the 
scissors  (but  slightly  opened)  are  then  to  he  intnxhjced  Into  the 
aperture,  and  one  point  pass(!d  alon^  the  hook  behind  the  tendon, 
the  other  in  front  of  the  tendon  between  it  and  the  conjunctiva, 
and  the  tendon  is  then  to  be  divided  close  to  it^  insertion  by  suc- 
cessive snips  of  the  scissors.  A  small  counter-puncture  may  be 
made  at  the  upper  edge  of  the  tendon,  to  permit  of  the  escape  of 
any  elfused  blood,  and  thus  prevent  its  difiPusion  beneath  the 
conjunctiva  (Bowman ). 

[In  this  of>eration  the  tendon,  owing  to  the  cutting  action  of  the 

scissors,  is  apt  to  slip  ofl'the  hook  before  it  has  been  corapletelr 

divided.    To  renie<iy  this,  Dr.  TheobabP  has  devised  the  **  cnx!het 

hook  "  (Fig»  224),     With  the  exception  of  the  crochet  point,  it  is  sitoilar  to 

Von  Graefe's  strabismus  hook.     The  tendon  being  secured  by  it,  it  is  not 

necessary  to  force  the  point  up  against  the  conjunctiva,  as  is  ordinarily  done. 


f 


Fig.  224. 


o.  Crochet  book,  nfttursl  8it«.     &.  Magnified  view  of  oroch^t  point. 


80  as  to  throw  the  tendon  into  the  angle  of  the  hook,  while  it  is  being  divided, 
but  simply  to  hold  the  handle  at  right  angles  to  the  muscle. — H.] 

Mr.  Liebrcich^  has  lately  introduced  a  modification  of  the  operation  of 
strabismus^  based  upon  a  dilferent  view  of  the  anatomical  relations  of  the 
conjunctiva,  subconjunctival  tissue,  and  the  capsule  of  Tenon  to  the  muscles 
of  the  eye.  He  considers  the  capsule  of  Tenon  as  divided  into  two  portions — 
an  anterior  and  a  posterior — the  division  being  formed  at  the  point  where 
the  recti  muscles  pierce  it  from  without  inwards;  the  capsule  being  at  this 
point  so  closely  ctmnectcd  with  the  nuiscles  as  to  render  any  displacement 
between  the  two  impossible.  The  posterior  half  of  the  caj>sul€.  with  it« 
smooth,  firm,  inner  surface,  forms  a  cup,  in  which  the  eyeball  moves  as  freely 
as  the  head  of  a  joint  in  the  socket.  The  close  connection  between  the 
musclee  and  the  posterior  half  of  the  capsule  is  increased  by  sheath-like  pro- 
cesses, which  run  liackwards  from  the  outer  surface  of  the  capsule  towards 
the  orbit,  and  wldch  arc,  for  a  certain  distance,  closely  connected  with  the 
muscles.  But  there  are  no  sheath-like  processes  between  the  inner  portion 
of  the  posterior  capsule  and  the  sclerotic.  The  anterior  lialf  of  the  eapsuic 
of  Tenon  adheres  to  the  upper  surface  of  the  muscle,  and  is  intimately  cott- 
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n  '*  Am«T,  Jonrn.  of  Med.  Sui.,"  April,  1872,  p.  406.— H.] 

»  **  A.  f.  O,,"  xli.  2,  298;  abo  "  Britisb  Medical  Jounuil,"  Dec.  16,  1866. 
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1th  it.     But  Liebreieh  denies  the  presence  of  sheath-like  processes 

lerived  from  the  capsule,  where  they  pierce  the  latter,  and  accompanying 

;the  miiseleii  as  far  as  their  insertion.    He  st^iteSt  moreover,  that "  the  caruncle^ 

[together  with  the  semilunar   fnhi,  rest^^  upon  a  band-like  ligament,  which 

from  the  capsule  of  Tenon  towards  the  ed^e  ni'  the  orbit.    Now,  when 

internal  rectus  is  contracted,  ami  the  eye  rolled  inwards,  this  band  is 

indered  tense  ;  and  the  caruncle,  whicli  is  fixed  to  it,  is  consequently  drawn 

Bu  towai'Hs  the  inner  ed^e  of  the  orbit.     But  the  outer  edf^e  of  the  caruncle, 

together  with  the  semilunar  fold,  and  an  adjoining  portion  of  conjunctiva 

iare  drawn  backwards  into  a  furrow."     Thig  intimate  connection  between  the 

lUacJe,  cap«ule,  and  caruncle,  is  the  reiL^on  of  the  sinking  of  the  caruncle 

md  semilunar  fold,  which  is  occasionally  observed  after  an  extensive  division 

>f  the  internal  rectus-     To  obviate  these  disadvantages,  and  yet  to  obtain  a 

fcoDsideruble  effect,  Liebreieh  operates  in  the  following  manner: 

*'  If  the  internal  rectus  is  to  be  divide<l,  I  raise  with  a  pair  of  forceps  a 
fold  of  conjunctiva  at  the  lower  edge  of  the  insertion  of  the  muscle;  and, 
incising  this  with  scissors,  enter  the  points  of  the  latter  at  the  opening  be- 
tween the  conjunctiva  and  the  tiapaule  of  Tenon.     1  then  carefully  separate 
lese  two  tii«sues  from  each  other  as  far  as  the  semilunar  ft>ld,  also  separating 
he  latter,  as  well  as  the  curunde,  from  the  parts  lying  l>ehind.     When  thib 
>rtion  of  the  capsule,  which  is  of  much  importance  in  the  tenotomy^  has 
jen  completely  separated  from  the  conjunctiva,  I  divide  the  insertion  of  the 
mdon  from  the  sclerotic  in  the  usual  manner,  and  extend  the  vertical  cut, 
which  is  made  simultaneously  with  the  tenotomy,  upwards  and  downwards — 
.the  more  so  if  a  very  considerable  effect  is  desired.     The  wound  in  the  con* 
lunctiva  is  then  closed  with  a  suture. 

'•  The  same  mode  of  operating  is  to  be  pursued  in  dividing  the  external 
sctus;  and  the  separation  of  the  conjunctiva  is  to  be  continued  as  far  as 
that  portion  of  the  external  tingle  which  is  drawn  sharply  back  when  the 
ive  is  turned  imtwards. 
"The  following  are  the  advantages  of  my  proceeding: 
**  L  It  aflTords  the  operator  a  greater  scope  in  apportioning  and  dividing 
the  ctibct  of  the  operation  betw^een  the  two  eyes. 
"2,  The  sinking  back  of  the  caruncle  is  avoided,  as  well  as  every  trace  of 
cicatrix,  which  not  un frequently  occurs  in  the  common  tenotomy. 
**3.  There  is  no  need  for  more  than  two  operations  on  the  same  individual, 
id  therefore  of  more  than  «>nc  on  the  same  eye." 

I  have  performed  Liebreich's  operation  in  numerous  instances  with  success, 
and  should  prefer  it  to  any  other  in  those  cases  in  which  it  is  desirable  to 
^ain  a  very  eon&iderahle  eftect,  and  yet  confine  tlie  operation  to  one  eye. 
^or  I  have  not  found  that  we  are  able  by  any  otlier  operation  to  obtain  so 
onsiderable  an  effect  with  so  alight  a  loss  of  mobility,  and  ao  very  little  (if 
my)  sinking  of  the  caruncle;  yet  the  inadmissibility  of  chloroform  and  tlie 
Insertion  of  the  sutures  have  prevented  my  practising  this  operation  exten- 
tively.  If  an  antustht!tic  is  giveu,  we  cannot  estimate  with  exactitude  the 
legree  of  effect  which  we  are  priwlucing  by  the  free  incisions  in  the  capsule; 
id  but  few  patients  are  willing  to  submit  to  a  lengthened  and  very  painful 
if  unless  an  antesthetic  is  administered.  The  removal  of  the  sutures 
two  after  the  operation  is  freijuently  attended  with  a  good  deal  of 
lifficulty  in  children  and  nervous,  hysterical  women,  for  although  the  pro- 
ceding  is  quite  painless,  yet  it  is  often  regarded  by  the  patient  and  hi.^  friends 
IB  a  secontl  opcratiou.  Where  it  is  absolutely  necessary  for  the  success  of 
he  operation  to  insert  a  suture,  I  never  hesitate  todoso,  but  in  Von  Graefe's 
operation  this  is  the  exception,  wheretis  in  Liebreich^s  it  is  the  rule. 
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[Dr.  ^'oye§,  r*f  Detroit,  operates  for  the  cure  of  B^uiot  by  making  Ui« 
lenotomy  on  the  anttigonit^tic,  or  what  hi*  calls  the  eluugat«d  tendon.  The 
sliortening  neve^mry  to  correct  the*!t|uint  is  mmie  by  lapping  the  ends  of  the 
divided  tendon,  nud  iimintaining  theni  in  position  by  two  sutures  passed 
through  the  conjunctiva  and  lapped  ends  or  the  tendon,  abov«  and  below, 
and  tied  lightly.  He  considers  the  operation  applicable  in  all  cadee.  It  is 
practically  an  advancement  of  one  muscle  without  the  tenotomy  of  the  an- 
tttgonist.  *  r*  Trans.  Amer,  Ophth.  Soc,"  1874,  p.  273.  )—B.] 

I  raust  now  describe  the  method  in  which  certain  special  form*  of  strabisiiiiii 
should  be  treated.  The  question  sometimes  arises,  whether  the  periodic  .squint 
which  is  caused  by  byperraetropia  should  be  operated  on,  or  whether  it  is  to 
be  corrected  by  the  use  of  suitable  convex  glftiSQi.     If  it  U  but  slight  in 


extent,  glassies  may  suffice^  but  if  it  is  considerable,  and  the  internal  ?i2ctU8 
is  very  strong,  tenotoray  should  be  performed;  for  by  dividing  the  iotemal 
rectus,  we  diminish  its  |wwer,  and  a  greater  exertion  of  this  muscle  will 
consequently  be  demanded,  in  order  to  bring  the  visual  line  to  bear  again 
upon  the  object.  This  extra  exertion  will  be  accompanied  by  an  increjised 
p<jwer  of  accommodation,  as  was  the  case  before,  when  the  eye  squinted. 
But  we  shall  now  have  an  increased  power  of  accommodation  with  a  normal 
position  of  the  visual  lines. 

On  examining  such  cases  of  periodic  squint  with  prisma,  we  generally  find 
that  the  intemal  recti  muscles  arc  abnormal  I y  strong,  this  preponderance  in 
etreugth  extending  throughout  the  whole  field  of  vision,  so  that  the  correct 
pi]*iition  of  the  vismil  lines,  which  may  occur  when  convex  glasses  are  inter- 
posed, is  frequently  forced.  A  carefully  performerl  tenotomy  of  the  internal 
rectus  muscle  is,  consequently,  productive  of  very  favorable  results.  By 
advising  an  operation  for  this  form  of  periodic  squint,  1  do  not  propose  to 
set  a«ide  the  use  of  convex  glasses  for  the  treatment  of  the  hypermetropia; 
I  only  think  it  beneficial  to  balance  the  strength  of  the  muscles  of  the  eye- 
ball, and  to  restore  their  normal  equilibrium,  for  this  will  be  accompaoied 
by  increased  facility  and  comfort  in  the  use  of  tho  eyes,  particularly  for 
prolonged  work  at  near  objects.  Whether  or  not  both  eyes  will  re<iuire  to 
be  operated  on,  will  depend  ujion  the  amount  of  the  squint,  and  the  relative 
strength  of  the  internal  recti  muscles. 

I  believe  that  the  be&t  treatment  for  this  form  of  periodic  squint  consiste 
in  a  careful  tenotomy  of  the  internal  rectus,  with  subsequent  nea trail zatioo 
of  the  hypermetropia  by  means  of  convex  glasses.  In  some  cases,  the  ques- 
tion may,  however,  arise,  whether,  by  operating  upon  the  periodic  squint,  we 
may  not  only  free  the  patient  from  the  deformity,  but  also  obviate  the  neces- 
sity tor  spectacles;  for,  atler  the  operation,  the  increased  exertion  of  the 
accommodation  in  reading,  etc.,  will  be  unaecompanie*!  by  a  squint.  This 
question  arises  chiefly  with  ladies,  who  desire  not  only  to  be  freed  from  the 
squint,  but  also  iVom  the  necessity  of  wearing  spectacles. 

Dr.  Jolvn  Green*  strongly  recommends,  in  the  j>eriodic  convergent  hyper- 
metropic strabismu?*  in  young  chiidren,  the  periodic  instillation  of  atropine 
until  the  accommodation  is  completely  paralyzed,  which  leads  to  the  speedy 
abandonment  of  the  habit  of  squinting,  and  then  giving  them  suitable 
convex  glasses* 

The  periodic  squint  which  occurs  in  the  short-sighted  generally  only  shows 
itself  when  the  object  is  removed  beyond  the  range  of  accommodation.  Ab 
this  squint  disappears  as  soon  as  the  myopia  is  neutralized  by  the  pruper 

»  <•  Tnmsactions  of  the  Atiiencan  Ophthalmologieml  Society,"  1870  and  1871. 
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gluaEOS,  it  niisfht  appear  unnecessan^  to  have 


recourse  to  ao  opera- 
w©  yet  find  that  thrs  greatly  facilitates  the  cnniinued  use  of  the 
eyes  for  near  objects.  On  excluHing  the  atTected  eye  from  the  act  of  vision 
by  shadiog  it  with  our  hand,  we  observe  that  it  then  moves  inwards,  even 
although  the  object  is  held  within  its  range  of  accornmo<iation ;  its  fixation 
was,  therefore,  forced.  On  testing  such  cases  with  prismatic  glasses,  the  iu- 
ternal  rectus  muscle  is  generally  found  to  be  abnormally  strong.  It  is,  there- 
fore, necessary  to  weaken  it,  and  thus  restore  the  efj[iiilibrium,  so  that  the 
strength  of  the  different  muscles  of  the  eyeball  may  be  evenly  balanced. 
But  great  care  muit  be  taken  that  we  do  not  prcniuce  too  great  an  etfect.  and 
render  convergence  of  the  visual  lines  for  near  objects  im|>oasible.  Hence 
the  power  of  convergence  for  a  very  near  point  (three  or  four  inched)  must 
always  be  carefully  and  accurately  tested,  and  if  it  ib  found  that  it  h  only 
produced  with  difficulty,  the  effect  of  the  operation  must  be  at  once  dimin- 
bhed  l»y  a  conjunctival  suture.  In  order  that  we  may  not  be  misled  by  the 
orary  insufficiency  of  the  divided  muscle,  which  afterwards  partly  diis- 
.ra  agftin^  Von  Graefe  recommen<ls  that  the  point  of  fixation  (both  for 
near  and  distant  objects)  should  not  lie  in  the  median  line,  but  towards  the 
temporal  side  of  the  operated  eye;  for  in  this  position,  the  temporary  in- 
sufficiency of  the  internal  rectus  will  ctmie  less  into  play,  and  the  temporary 
res?ult  will  correspond  more  closely  to  the  permanent. 

In  slight  cases  of  this  form  of  {ieriodic  squint,  it  may  suffice  to  give  the 
patient  concave  glasses,  so  that  he  may  be  able  to  hold  the  object  { book » etc.) 
at  a  greater  distance.  Or,  again,  we  may  combine  the  concave  glaasea  with 
abducting  prisms- 

Operatian  for  ike  cure  of  Diplopia, — We  are  sometiroesi  culled  upon  to 
operate  for  the  cure  of  diplopia,  the  deviation  of  the  visual  line  being,  at 
the  same  time,  perhaps,  hardly  perceptible.  These  form  the  most  difficult 
and  intricate  cases,  for  here  less  depends  upon  mere  manual  dexterity  than 
u|K>n  a  complete  mastery  of  the  theoretical  portion  of  the  subject,  and  u 
thorough  knowledge  of  the  actions  of  the  muscles  of  the  eyeball,  and  their 
effect  ujjon  the  position  of  the  vertical  meridian,  etc.  Having  already  ex- 
plained these  subjects,  I  shall  only  mention  the  chief  point*  to  be  considered 
m  the  treatment.  We  must,  in  the  first  place,  ascertain  in  what  directions 
prisms  have  to  be  turned  in  order  to  fuse  the  double  images,  and  whether 
any  active  tendency  exists  to  unite  the  images  if  they  are  closely  approxi- 
mated. We  find  that  certain  kinds  of  double  images  are  far  more  difficult 
to  unite  than  others.  It  is  cjuite  imptissible  to  fuse  images  which  are  of  a 
diflerent  height*  except,  indeed,  this  difference  be  of  the  very  slightest,  equal* 

I  ling  a  prism  of  P-'i*^.  Crossed  double  images,  again,  are  more  difficult  to 
unite  than  homonymous.  If  the  double  images  show  a  difference  in  height, 
we  must  fii*st  endeavor  to  remedy  this  by  an  operation,  and  then,  when  this 
12  cured,  the  patient  niav  l>e  able  to  fuse  them  if  they  are  sufficiently  dote 
to  each  other.  Should  they  he  crossed,  we  must  change  them  iut<»  homony- 
mous, and  approximate  them  close  to  each  other,  so  that  they  may  be  easily 
united. 
^emtidary  Strtihiimttt  after  Parniym  of  the  Onpmimvt  Mmele. — Our  treat- 
peat  must  vary  with  the  amount  of  immobility  in  the  direction  of  the 
|Mralyzed  nmscle.  Let  us  assume  that,  after  a  paralysis  of  the  abductor, 
the  immobility  outwards  amounts  to  from  one  to  one  and  one-half  line,  but 
that  there  is  no  deviation  inwards,  so  that  the  diplopia  only  extends  up  to 
the  middle  line,  nr  but  slightly  into  the  opposite  half  of  the  field  of  vision. 
In  such  cases,  a  simple  tenotomy  of  the  internal  rectus  will  generally  suffice. 
If  the  immobility  exceeds  one  or  one  and  one-half  line,  ranging  between 
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this  and  two  or  two  and  one-half  lines,  a  simple  tenotomy  will  not  suOioe, 
and  we  must  then  bring  forward  the  insertion  of  the  paralysed  cniMele 
( operation  of  "readjustment"),  and  combine  with  this  a  teDoiomy  of  th€ 
opponent  and  a  suture,  if  the  want  of  mobility  in  the  direction  of  the 
paralyzed  muscle  exceeds  two  and  one-half  lines,  we  must  bring  forward  the 
paralyzed  muscle,  and,  at  the  same  time,  divide  its  opponent.  Our  object 
in  bringing  forward  the  insertion  of  the  paralyzed  muscle  is  to  afiurd  it  an 
increase<l  amount  of  power  over  the  eyeball;  for  the  more  anterior  itfi  tni»er- 
tion  the  greater  lis  power.  This  operation  of  readjustment»  a^  it  is  called,  is 
also  to  be  performed  in  those  cases  of  secondary  strabismus  which  $ometime8 
follow  tenotomy  of  the  opponent  muscle.  I  also  do  it  in  ca^jes  of  c^^n&idcr- 
able  divergent  strabismus,  where  tenot<miy  of  the  two  external  recti  would 
prove  insufficient. 

I  now  generally  perform  the  operation  of  readjustment  in  the  followiog 
manner:  Let  us  suppose  that  the  insertion  of  the  internal  rectus  is  to  be 
brought  forward  accompanie<J  by  tenotomy  of  the  external  rectus.  I  com- 
mence by  making,  with  the  bhint-pointed  strabismus  scii<st>rs,  a  vertical  in- 
cision in  the  conjunctiva  about  one  and  one-Iialf  or  tvvo  lines  fVoni  the  inner 
edge  of  the  cornea  and  extending  somewhat  beyond  its  upper  and  lower 
margin ;  thia  incision  must  not  be  made  too  close  to  the  cornea,  otherwise 
the  portion  of  conjunctiva  letl  standing  next  the  cornea  will  not  be  suffi- 
ciently wide  to  admit  of  strong,  iirm  sutures  being  passed  through  it.  In 
the  next  place,  all  the  parts  covering  the  inner  side  of  the  globe  (conjunc- 
tiva, subconjunctival  tissue,  ca}>sule  of  Tenon,  and  the  internal  rectus  moscle) 
are  hy  he  diascfted  off  with  the  scissors  tjuite  clorie  to  the  sclerotic.  This 
dissection  should  reach  to  the  equator  of  the  eyeball,  lind  when  the  flap  thus 
formed,  containing  the  mu,?cle  and  portion  of  capsule  appertaining  to  it,  has 
been  rendered  freely  movable,  it  is  to  be  pulled  well  forward  with  a  pair  of 
forceps,  and  if  there  appears  to  be  rather  too  much  conjunctiva,  a  portion  of 
this  h  to  be  snipped  otf,  but  care  must  be  taken  not  to  cut  away  too  much, 
or  any  portion  of  the  muscle,  I  next  {lass  five  curved  needles  through  the 
flap  of  conjunctiva  left  standing  sit  the  edge  of  the  cornea;  the  three  central 
needles  are  very  small  and  carry  tine  silk,  the  two  lateral  ones  are  larger 
and  armed  with  very  strong  ^ilk.  The  central  suture  is  to  be  opposite  the 
centi-e  of  the  cornea,  and  the  next  two  nearer  the  upper  and  lower  margin 
of  the  cornea,  and  the  tvvo  strong  hUeral  ones  are  to  lie  above  and  below  the 
cornea,  and  embrace  a  good-sized  piece  of  conjunctiva;  for  these  two  sutura 
are  of  8|>eeial  imijorttuice,  a«  the  chief  pull  upon  the  muscle,  etc-,  ia  to  be 
made  by  tliem,  and  they  ihys  take  off  most  of  the  strain  from  the  smaller 
central  sutures,  which  are  otherwise  very  apt  to  give  way.  The  s^utures  are 
then  to  be  passed  {very  far  back  i  through  the  flap  raised  at  the  inner  Ude 
of  the  eye,  and  at  points  exactly  opposite  to  those  in  the  corneal  flap,  and 
firmly  tied,  1  tied  the  lateral  tirsjit,  and  ilien  the  central  ones,  tor  in  this 
way  w^e  greatly  diminish  the  strain  upon  the  latter,  and  there  is  less  chanoe 
of  their  breaking.  1  next  proceed  to  the  division  of  the  external  rectus,  but 
before  doing  so,  I  paKs  a  curved  needle,  carrying  a  strong  silk  thread,  be- 
neath a  broad  portion  of  the  conjunctiva,  midway  between  the  in^rtion  of 
the  externa!  rectus  and  the  cornea,  but  I  do  not  tie  the  suture  until  the 
tendon  has  been  divided,  otherwise  it  puckers  up  the  conjunctiva  and  readers 
the  tenotomy  more  difficult.  The  eyeball  is  finally  rolled  far  inwards  by 
means  of  this  suture,  the  ends  of  which  are  to  be  firmly  fixed  by  stripe  of 
plaster  to  the  bridge  of  the  nose.  [Various  modifications  of  this'  operation 
hitve  been  propos^,  all  diflering  merely  in  the  f[uantity  of  tissue  included 
in  the  suture©,  and  the  points  at  which  the  needles  are  introduced  through 
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muscle  to  be  advanced.  In  Agnew^a  operation,  the  lateral  sutures  are 
passed  beneath  the  conjunctiva  as  tar  as  the  vertical  meridian  of  the  cornea^ 
mkd  then  brought  out  and  tied.  The  conjunctiva  is  (iissected  up  iVoiu  the 
muscle  aa  far  as  the  caruncle,  and  made  to  cover  it  alter  it  is  advanced.  A 
more  recent  method  of  performing  thin  operation,  which  puasesses  some 
advantages,  is  that  proposed  by  Dr.  Priiice,  of  JacksonvilJe,  III.,  and  a 
d^CTiptiou  of  which  will  be  fotiiid  in  the  St,  L^nuis  "Medical  and  Surgical 
JournaP*  fur  June,  1881 ;  and  in  Noyes'  '*  Treatise  on  Diseases  of  the  Eye," 
p.  116 —B.] 

In  bringing  forward  the  internal  rectus,  some  operators  draw  forth  the 
muscle  somewhat  and  pass  tlie  stitches  through  it.  Schweigger  recommends 
a  fiat  tenotomy  hook  to  be  passed  beneath  the  insertion  of  the  muscle,  and 
then  behind  the  hook  a  suture,  with  a  needle  at  each  end ;  the  tendon  is 
next  divided,  and  the  muscle  can  then  be  easily  drawn  forward  by  the 
suture.  As  there  is  generally  considerable  reaction  after  this  operation, 
cold  compresses  should  be  applied  for  the  first  day  or  two.  The  suture  by 
which  the  eyeball  is  pulled  in  should  be  removed  at  the  end  of  forty-eight 
or  seventy-two  hours,  but  those  which  keep  the  internal  rectus  in  position 
should  be  allowed  to  remain  tor  eight  or  ten  days,  if  possible. 


n,— MUSCULAR  ASTHENOPIA  (INSUFFICIENCY  OF  THE  INTERNAL 
KECTI  MUSCLES)i^[LATENT  DIVERGENT  SQUINT.— B] 


This  affection  is  of  common  occuri*ence,  and  is  characterized  by  very 
marke<l  Bympt(ims  of  asthenopia,  which  sometimes  prove  so  irksome  and 
harassing  tu  the  patient  as  to  incapacitate  him  from  reading,  etc.     Such 

fmtients  complain  that  after  they  have  been  working  or  reiuling  for  a  certain 
eugth  of  time,  the  eye«  become  hot  and  uncomfortable,  the  print  grows  dim, 
the  letters  become  c<mfu8ed  and  run  into,  or  overlap  each  other.  This  is 
generally  preceded  by  a  feeling  of  tension  and  weight  in  the  eyes  and  over 
the  brow,  and  some  patients  dis^tinctly  feel  how  the  one  eye  becomes  un- 
stG4idy  and  wavering  in  its  fixation,  and  then  moves  gradually  outwards. 
They  often  also  anticipate  these  symptoms  by  closing  one  eye.  After  renting 
for  a  short  time,  reading  may  be  resumed,  to  be,  however,  again  interrupted 
by  the  same  train  of  symptoms. 

[The  pain  in  these  cases  is  often  through  the  temple  or  forehead,  or  even 
at  the  vortex.  Many  cases  of  obstinate  headache^  which  have  resisted  all 
treatment^  originate  in  disorders  of  the  ocular  muscles,  and  disappear  wheji 
these  disorders  are  corrected.  The  astiertion  has  been  made  that  chorea, 
epilepsy,  and  other  functional  nervous  disorders,  are  caused  by  conditions  of 
muscular  asthenopia ;  but  this  is  extremely  doubtful,  and  it  is  much  more 
probable  in  the  case  of  chorea  it  gives  rise  itself  to  debility  and  irregular 
action  of  the  ocular  musclea  as  one  of  its  manifestations.  The  statement  that 
chorea  can  l>e  cured  by  relieving  the  ocular  trouble,  whether  the  latter  is  a 
refractive  or  muscular  error,  has  not  been  substantiated  by  the  Editor  in  a 
single  case  out  of  a  large  number  examined  and  treated-  (See  on  tliis  sub- 
ject, "A  Tre^itise  on  Diseases  of  the  Eye,"  by  Henry  D.  Noyes,  1881, 
p.88.)-B.] 

On  examining  the  eyes,  we  find  that  they  look  normal,  that  the  acuity  of 
virion  and  range  of  accommodation  are  good,  but  that  there  is,  as  a  rule,  a 


*  For  fUUer  infonnation  upon  this  subject,  I  would  refer  the  retider  to  Yon  Gmefh'Ji 
mrticlw,  ''A.  t  O,"  viii.  2,  aad  **  Kb  Moimtsbl/'  1869,  p.  226. 
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considerable  degree  of  myopia.     If  we  direct  the  patient  to  look  steadily 

with  \mih  eyes  at  an  object  (a  pencil,  or  our  finger),  and  gradually  approxi- 
mate this  to  the  eye,  we  find  that  when  the  object  is  brought  to  about  ejx 
inches  from  the  patient,  the  one  eye  becomes  unsteady  and  wavering  in  ita 
fixation,  and  then  either  gradually  and  slowly,  or  suddenly  and  spasmodi- 
cally, deviates  outwards.  The  same  deviation  occurs  (even  perhai>8  if  the 
object  is  some  feet  diatant)  when  we  cover  one  eye  with  our  hand  or  a  slip 
of  ground  glass,  so  as  to  exclude  it  from  participation  in  binocular  visioEU 
Sueli  a  deviation  will  likewise  manifest  itself  if  a  prism  is  held  with  its  baac 
upwards  or  downwards  so  as  to  produce  di[)lopia,  for  the  double  imag«B 
cannot  be  fused  into  one,  as  the  eyes  are  unable  to  unite  double  imagn 
which  show  any  but  the  very  slightest  difference  in  height.  This  iJi  a  modi 
more  4leli«nite  test  than  that  of  covering  one  eye  with  our  hand,  for  it  will 
enable  us  to  detect  degrees*  of  deviation  of  the  visual  lines  which  art?  too 
slight  to  be  appreciated  by  the  e)^e.  But  in  many  instances  of  muscular 
asthenopia  we  iind  that,  although  a  pri?^m  with  its  base  turned  upwards  or 
downwards  does  not  produce  divergence  at  a  distance,  yet  the  external 
rectus  is  able  to  overcome  a  prism  of  10"',  14°,  18^,  for  distance.  This  p*wer 
(facultative  divergence),  as  Von  Oracle  points  out,  is  much  increased  if  the 
patient  is  ordered  to  wear  an  abducting  prism  for  a  day  or  two  before  the 
final  trial  is  made. 

We  find  that  the  normal  eye  is  generally  able  to  overcome  a  prism  of 
from  20"*  to  :^0'*  with  its  base  turned  outwards,  and  one  of  6^  or  8^  with  i\M 
base  turned  inwards.  This  is  owing  to  the  fact  that  the  external  rectus  is 
much  stronger  and  more  exercised  than  the  external.  But  very  few  persons 
can  overcome  more  than  a  prism  of  1"'  or  2'"''  with  its  base  turned  upwards 
or  downwartls.  In  consequence  of  this,  diplopia  will,  therefore  be  produced, 
the  visual  impulse  will  be  annulleil,  and  the  eye  yield  to  the  pre- 
Fig.  225-  ponderating  influence  of  the  strongest  muscle.  In  the  normal  eye 
the  muscles  are  equally  balanced,  and  the  double  images  will  only 
show  a  difference  in  height,  standing  straight  one  above  the  other. 
But  if  (.'ither  the  internal  or  external  rectus  considerablv  exceeds 
the  normal  standard  of  strength,  the  double  images  wilf  not  only 
show  a  differeDce  in  height,  but  also  a  lateral  difference.  If  ^e 
internal  rectus  is  insufficient,  the  eye  will  move  outwards  when  a 
prism  is  held  with  its  base  upwards  or  downwards,  and  there  will, 
consequently,  be  not  only  a  difference  in  the  height  of  the  double 
images,  but  they  will  also  be  crossed^  on  account  of  the  divergent 
squint.  We  may  then  easily  express  the  degree  of  insufficiency 
by  the  degree  of  the  prism  ( basie  turned  inwards)  which  is  required 
to  bring  the  double  images  one  above  the  other.  In  judging  of 
the  presence  of  insufficiency  of  the  internal  recti  muscles  we  must 
not  be  guided  by  the  po.sition  of  the  binocular  near  point,  for 
youthful  myopes  may  be  able  to  converge  for  even  two  and  one* 
half  inches,  and  yet  there  may  be  a  considerable  disturbance  in 
the  lateral  equilibrium  of  the  eyes.  Hence  Von  Graefe>  insaste 
upon  the  importance  of  carefully  estimating  the  lateral  equilibrium 
of  the  muscles  at  the  distance  at  which  the  patient  generally  reads 
or  writes,  this  being  best  done  in  the  following  manner:  A  dot 
is  drawn  on  a  piece  of  pa[>er,  and  is  bisected  by  a  very  fine  vertical  line 
(Fig,  225 ).  Tnis  paper  is  placed  at  the  usual  distance  of  reading  or  writiDg* 
and  the  patient  is  directed  to  regard  the  dot  with  both  eyes.    A  prism  of  14° 

1  *«  KL  Monutihl,/'  18W>,  p.  247. 
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witn  118  base  upwards)  is  thco  to  be  placed  iu  front  of  one  eye.  This  will 
at  onoe  protluce  diplopia,  and  the  image  of  the  eye  before  which  the  prigm 
18  held  will  be  beneath  that  of  the  uther  eye.  If  the  eyes  are  norma),  the 
double  images  will  only  show  a  iliflerence  in  height,  but  not  any  lateral  dif- 
ference; they  will  lie  straight  above  one  another.  But  if  the  internal  rectus 
is  insufficient,  the  eye  moves;  outwards,  and  consequently  the  double  images 
will  not  only  show  a  difference  in  height,  but  also  a  lateral  difference,  and 
they  will  be  crossed.  We  next  try  what  prism  (with  its  base  inwards)  is 
required  to  neutralize  the  effect  of  this  deviation,  and  bring  the  images 
straight  above  each  other.  In  order  to  ascertain  whether  the  images  are 
crossed  or  houionynioue^  we  place  a  slip  of  red  glass  before  the  other  eye, 
and  this  will  enable  us  at  once  to  distinguish  which  image  belongs  to  the 
right  and  which  to  the  lefl  eye.  Von  Graefe  points  out  that  if  the  line  is 
not  very  thin  and  the  dot  sufficiently  large,  the  patient  may  bring  the  linear 
double  images  into  one,  which  of  course  entirely  deceives  us  as  to  the 
dynamic  equilibrium  of  the  muscles.  We  may  know,  however,  that  this 
endeavor  at  fusion  of  the  double  images  has  occurred,  if  the  slightest  hiteral 
turn  of  the  vertical  prism  does  not  at  once  produce  a  corresponding  horizontal 
deviation  of  the  double  images.  We  must  next  test  the  degree  of  the  dis- 
turbance in  the  lateral  equilibrium  a  little  further  off,  and  finally  at  a 
distance,  a  lighted  candle  forming  the  best  object.  Von  Graefe,  however, 
strongly  insists  upon  the  fact  that  the  al>sence  of  dynamic  divergence  for 
distance  ( or  even  the  presence  of  a  certain  degree  of  dynamic  convergence) 
does  not  contra-indicate  the  necesaity  for  an  operation.' 

We  must  next  ascertain  the  power  of  abduction  (facultative  divergence) 
for  distance,  i,  e,,  we  must  finii  the  strongest  prism  (with  its  base  turned 
in^vards)  which  the  patient  can  overcome  by  a  voluntary  exertion  of  the 
external  rectus,  when  the  object  is  placed  at  a  distance  of  eight  or  ten  feet. 
In  testing  this,  the  object  must  not  ne  held  in  the  horizontal  visual  plane, 
but  about  20'^  below  it.  A  prism  of  IS"^  (with  its  base  turned  inwards) 
should  be  placed  bcff:>re  one  eye,  and  the  candle  be  then  gradually  removed 
from  the  eye,  until  homonymouii  ilouble  imuges  appear;  the  furthest  point 
at  which  single  vision  can  be  maintained  fur  a  few  minutes  being  noted,  for 
a  mere  momentary  fusion  should  not  sutfice.  If  the  power  of  abduction  is 
very  slight  compared  with  the  disturbance  of  the  lateral  equilibrium  at  a 
^ahort  distance,  an  abducting  |»rism  (the  strength  divided  between  the  two 
iyes)  should  be  worn  in  8j>ectacles  for  a  few  days,  which  will  8o<:in  greatly 
increase  the  power  of  abduction.     In  these  experiments  great  care  must  be 

iken  that  the  prisms  are  held  quite  horizontal,  for  any  difference  in  height 
•enders  their  voluntary  fusion  extremely  difficult,  or  even  impijssible.  Von 
[Graefe  points  out  the  importance  of  detecting  and  correcting  the  little  dif- 
ferences in  the  height  of  the  double  images  which  sometimes  exist  in  these 
cases,  and  which  should  always  be  suspected  if  the  j>ower  of  abduction  is 
very  small,  for  it  will  be  found  that  when  these  differences  in  height  are 
jqualized  by  a  suitable  prism,  the  power  of  abduction  is  generally  otlen  very 
Igreatiy  increased.  We  nmat  also  be  upon  our  guard  that  the  patient  dt^es 
not  suppress  f  exclude)  the  one  image,  for  in  this  way  he  may  apparently 
overcome  excessively  strong  prisms,  and  his  single  vision  may  altogether 
mislead   us  as  to  the  necessity  and  extent  of  an  operation.     Hence  it  is  of 

luch  importance  to  ascertain  in  all  cases  whether  or  not  the  patient  excludes, 
the  one  eye  is  not  excluded,  we  And  that  each  remains  steadily  fixed  upon 
the  object  when  the  other  is  covered. 


»  *»K1.  Mr»nfttsbl.,'»  l««fi,  250. 
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Having  asoertained  tbe  strength  of  the  exteraal  recti  tnuacles  of  each  eye,   " 
we  may  next  test  that  of  the  interna]  recti,  by  finding  the  strongest  pruMu 
which  they  can  overcuroe  by  voluntary  convergenc*.  ^ 

[Latent  insuffifieucy  is  not  always  iinmaaked  by  Von  Graefe's  tegt.  The  ^M 
accommodation  is  undisturbed,  and  il*  there  be  spasra,  the  full  measure  c^  ^ 
error  of  the  motor  muscles  will  not  ajjpear.  This  criticism  holds  for  njauy 
ciises  of  emraetropia^  and  still  more  for  hypermetropia.  Thb  test  appliee 
only  to  errors  of  adductioo  and  abduction.  There  are  cases  iu  whicn  the 
weakness  obtains  only  in  the  vicinity  of  the  eye,  and  not  for  remote  distances^ 
but  it  may  ccmcern  remote  as  well  as  near  vision.  In  testing  for  mu&eular 
errors,  it  is  important  to  eliminate  the  accommwJation,  by  moderately  dark- 
ening the  room  and  testing  with  aii;>hted  candle  at  some  distance,  kuv  twenty 
feet.  Let  the  patient  tix  this,  and  tlien  put  a  red  glass  over  one  eye,  say  the 
patient's  right ;  the  flame  may  remain  single.  Then  put  over  the  other  eye 
a  prism  of  i")"^,  base  upwards.  Two  flames  will  be  Been ;  if  tbe  red,  which 
belong  to  the  right  eye,  stand  directly  above  the  white,  there  may  be  equi- 
librium ;  but  if  it  go  to  the  left,  we  have  insuflicieucv  of  adduction ;  if  it  go 
to  the  right,  we  have  insufficiency  of  abduction.  But  if  the  lights  stand 
vertically,  move  the  caudle  several  feet  to  the  right  or  to  the  leit;  or  bid  the 
patient  turn  hii*  head  iar  to  the  right  and  then  to  the  left,  still  fijciug  tbi 
flame;  in  the^e  lateral  poditinus,  want  of  per[>endicularity  may  be  dei 
and  thus  the  taulty  muscle  be  found  out.  The  next  step  is  to  measure 
capacity  of  the  muscle  at  twenty  feet;  first  for  abduction  by  holding  before 
one  eye  a  prism  of  5°  axis,  horizontal,  and  base  inwards.  At  first  two  flamef 
will  be  seen,  which  quickly  merge  into  one;  if  they  do  not,  weak  extemi 
may  be  suspected.  If,  on  the  contrary,  the  abductive  power  prove  to  be 
greater  than  8",  some  error  of  adduction  is  usually  indicated,  and  we  then 
j>roceed  to  test  for  this  by  prisms  with  base  outwards,  and  increase  thi 
strength  of  these  until  the  patient  is  no  longer  able  to  fiise  the  images. 
connection  with  these  teats,  proper  regard  must  be  had  to  the  state  *if  refrao- 
tion,  and  when  an  error  is  jjresent,  the  correcting  glasses  must  iu  variably  be 
used  for  myopic  case«;  and  Ibr  hyperopic  cases,  the  test  is  to  be  taken  both 
with  and  without  them,  (See  Noyes'  "  Treatise  on  Diseases  of  tbe  Eye," 
pages  89  et  seq.) — B.] 

InsuflSciency  of  the  internal  recti  is  moat  frequently  met  with  in  cases  of 
considerable  myopia.  The  reason  of  this  can  be  readily  understood,  if  we 
remember  that  a  person  with  a  iriyupia  of  |  would  have  to  hold  any  small 
object  (a  book,  etc.)  at  a  distance  of  about  five  inches.  This,  however, 
necessitates  a  considerable  degree  of  convergence  of  the  visual  lines,  and 
great  exertion  of  the  internal  recti  muscles.  Aller  a  time  the  latter  become 
fatigued,  symptoms  of  astheno]>ia  arise,  and  if  the  wc»rk  is  persii*ted  iu,  one 
eye  deviates  outwards.  But  a  temporary  insufficiency  of  the  internal  recti 
may  also  be  produced  by  severe  constitutional  diseases,  which  greatly  weaken 
the  system  (such  as  fevers,  diphtheria,  etc.),  but  it  disappears  when  the 
[>atient  has  regained  his  strength.  It  may  also  coexist  with  hypermetropia, 
and  its  presence  should  always  be  sus|>ected  if  the  symptoms  of  asthenopi 
j)ersist  in  spite  of  the  use  of  convex  lenses, 

[According  to  Hansen  (1.  c,  p.  121  et  seq.)  latent  divergence  is  not  d 
pendent  upon  a  muscular  anomaly,  but  upon  different  kinds  of  anomali 
of  innervation.     He  considers  that  convergence  of  the  act  of  vision  is 
latcd  by,  1,  the  consciousness  of  the  approximate  distance  of  the  object; 
2,  by  accommudation ;  and,  3,  by  the  tendency  of  fusion,  or  of  bringing  the 
macula  lutca  of  both  eyes  to  bear  upon  the  same  object.     A  purely  latent 
divergence  is  dependent  on  some  disturbance  in  the   central   apparatus. 
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'  insufficieocy  is  the  most  frequeat  form,  and  h  only  fuuud  iq  myopes. 
Next  in  frequency,  and  quite  different  from  the  reJative  form,  is  the  latent 
divergence  which  occurs  in  emmetropia,  or  in  hypermetropia  and  minor 
degrees  of  myopia.  The  third  and  least  frequent  form  is  the  divergence 
depending  on  the  want  of  fusion,  and  betrays  itself  by  diplopia,  which  occurs 
at  the  ordinary  working  distance. — B,] 

The  disease  may  be  treated  in  various  ways,  according  as  our  purpose  is 
merely  to  alleviate  the  asthenopia,  or  to  cure  it  It  may  be  alleviated  by 
the  iiae  of  concave  glaesea  for  reading  and  working,  so  that  the  patient  can 
hold  the  object  at  a  distance  of  twelve  or  fourteen  inches,  and  thus  re<|uire  a 
much  less  degree  of  convergence.  Moreover,  the  use  of  prisms  with  their 
base  turned  inwards  will  relieve  the  internal  recti,  but  the  fear  is  that,  from 
want  of  sufficient  exercii*e,  those  muscles  should,  after  a  time,  become  still 
weaker.  This  mnde  of  using  prisms  is  only  indicated  in  the  slighter  cases 
of  insufficiency^  ar  if  there  ia  only  a  very  limited  power  of  abduction  for 
distance,  m>  that  there  is  a  risk  of  producing  convergent  squint  by  a  tenotomy 
of  the  external  rectus.  These  prisms  may  often  be  advantageously  combiued 
with  concave  glasses. 

Again,  the  internal  recti  may  be  strengthened  by  frequent  exercises  with 
prisms  (base  turned  outwards).  The  object  (a  lighted  candle,  white  watid, 
etc,)  is  to  be  placed  at  a  distance  of  six  or  eight  feet,  and  a  prism  with 
iti  base  outwards  should  be  held  before  one  eye.  Crossed  diplopia  will  be 
produced,  and  in  order  to  overcome  this  the  patient  will  voluntarily  squint 
inwards.  The  strength  of  the  priams  will  be  gradually  increased,  but  should 
not  be  too  strong  at  firsts  <itherwise  the  internal  rectus  will  be  weakened  by 
over-exertion.  If  the  patient  is  short-sighted,  he  should  wear  concave  glasses 
when  he  Is  looking  at  the  object.  This  plan  of  treatment,  however,  requires 
much  patience  and  accuracy,  and  generally  soon  proves  irksome  to  the 
patient.     Galvanization  of  the  internal  rectus  may  also  be  tried. 

The  best  mode  of  treatment  consists  in  the  division  of  the  external  rectus, 
for  we  thus  indirectly  strengthen  the  internal  rectus,  which  will  have  a  less 
reeistance  to  overcome.  In  a  myopia  of  |,  our  chief  object  muat  be  to  enable 
the  patient  to  converge  easily,  and  for  some  time,  fur  a  distance  of  about 
four  and  tme-half  inches,  as  he  will  hold  the  print  or  his  work  at  about  five 
and  Que-half  or  six  inches.  Rut  besides  this,  the  operation  has  the  great 
and  important  advantage  of  materially  arresting  the  progress  of  the  myopia 
(Von  Lrraefe),  For  this  progress  is  much  accelerated  by  the  continued 
effort  of  convergence  which  a  patient  affected  with  insufficiency  of  the  in* 
terual  recti  is  obliged  to  make. 

[According  to  Alfred  von  Graefe,  the  question  of  an  operation  should  be 
considered  only  under  the  following  circumstances :  **  1.  When  the  muscular 
trouble  is  undoubtedly  the  source  of  the  asthenopic  symptoms  and  their 
ooQsequences,  and  when  the  pathological  conditioos  cannot  be  overcome  by 
the  ordinary  means  at  our  command,  2.  When  the  symptoms  disappear  with 
the  change  from  latent  to  manifest  divergence,  but  at  the  expense  of  binocular 
single  vision  ;  while  the  fitness  of  both  eyes  seems  to  indicate  the  maintonnuce 
of  the  latter  as  important  and  practicable.  3.  When  there  is  reason  for 
believing  that  forced  use  of  the  internal  muscles  produces  an  involuntary 
increase  of  the  accommodation,  a  certain  variety  of  spasm  of  accommodation, 
which  causes  the  degree  of  myopia  connected  with  the  insufficiency  to  appear 
greater  than  it  really  is."    ("Graefe  und  Saemisch/'  L  c.  vi.  1,  8.'l99.)— B.] 

But  great  care  and  circumspection  are  required  in  accurately  apportioning 
the  extent  of  the  operation  to  the  degree  of  the  disturbance  in  the  lateral 
equilibrium;   for  if  the  eifect  of  the  tenotomy  is  excessive,  a  convergent 
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ill  be  produced  far  djgtaoce,  which 
rectuf^  be  then  divided  U^  remedy 
for  reading,  etc.,  will  be  reproduced. 
Its,  tbe  preliminarr  examination  &s 
must  be  very  carefully  made,  and  tbe 
rtioued  to  thb,  and  the  ailer- treat- 
to.     Thus  Von  Graefe  lay*  it  dai^n 
nam  of  from  15^-18°  can  be  t.vercome  for 
!*,  A  simple  tenotoniY  should  be  perfonned. 
-5  rb:*n  li'^,  the  etlect  of  the  operation  must 
(ification  of  a  conjunctival  suture;  the 
li,  and  being  tied  the  tighter,  the  greater 
I  he  operation  is  not  to  lie  rect:)m mended 
^,-a  be  overcome.     But  if»  in  a  casie  where 
It  is  very  desirable  to  divide  the  apemtion 
-  Ti  a:»in  a  very  symmetrical  eflect,  a  very  broad 
>^e  lines)  of  conjunctiva  towards  the  outer 
r  suture,  and  the  latter  very  firmly  tied.     If* 
H^m  of  1?*°,  the  operation  should,  as  a  rule, 
- ;  but  if  from  some  reason  this  is  not  deab^ 
may  be  incretiscd  bv  applying  a  suboofi* 
oner)  side  of  the  eyeball  as  recumratfndfd 
.ijiut  (p.  713,  note),  and  thus  rolling  the  eye 

«^^  ]»» iveovered  from  the  effects  of  the  ajia«tbetic  me 

-  ^ttiiftoif  the  operation,  and  ascertain  whether  or  not 

,M«  ^si^-ml  equilibrium  for  distance.     In  order,  how- 

a  tempoi-ary  insufficiency  of  the  operated 

^  ati>ii  -*j*,  -liject  (which  k  to  be  about  10  feet  oft")  in  tbe 

^il  I^*'  tw  the  side  of  the  healthy  eye,  and  ag  much  below 

hIipii^    a  prism  with  its  base  turned  downwards  is  to  be 

«^  mill  the  double  inuigejs  should  lie  straight  above  one 

.iteral  equilibrium,  which  shotild  exist  directly 

n  certain  inatances  (according  to  Von  Grac^) 

'  tn  this  rule.     Thus,  if  the  ca^e  is  just  on  the 

peration  (i'.  e.,  if  the  abduction  power  =  Ji 

f  divergence  of  a  prism  of  F  or  2°  may  be 

'J  of  3°  muijt  be  considered  excefi£sive/aod 

r.ure.     If  the  eflect  of  the  oi>eration  is  to  be 

_  ^_      0  released  or  removeii ;  if  it  is  to  be  diminished, 

Airpikd,  or  made  to  include  more  conjunctiva,  or  drawn 


n  prrjprr  examination   in  this  position  will  prevent  any 

^ BADd  diplopia  in  the  median  line,  it  does  not  guard  us 

^^mffcoce  uf  diplopia  towards  the  temporal  side.     Hence  we 

Idij^t  of  the  absolute  mobility  of  the  eye  towartb  the  side 

.,'le,  aod  such  a  defect  should  not  exceed  two  and  one-half 

of  abduction  equalled  a  prism  of  14^  ;  or  one 

;er  was  but  slight  (Von  Graefe). 

-^  puiii^iii;^^  the  operation  tliere  is  generally  some  increase  in 

^thaf  there  may  be  m  the  median  line  a  dynamic  convergence 

1^  *"^*^j^  it»  f'^'^  ^  prisni  of  8°-16'^,  the  homonymous  diplopia  commenc- 

f^i^"^^!  :hn*  '^^  ^^^^^  ^^»     fi^t  this  need  not  alarm  us  if  we  have  accu- 

lijp^^^JVi  (lie  hkiemi  equilibrium  and  the  extent  of  the  want  of  mobiLiiy 
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ilLrectly  after  the  operation.  This  increase  in  the  effect  is  chiefly  due  to 
the  tension  of  the  coojuDctiva  by  the  blood  effusion.  If  the  increase  is, 
however,  too  considerable,  the  effect  of  the  tenotomy  must  be  limited  by  a 
IVesh  suture. 

The  duture  should  remain  in  for  about  two  days.  If,  at  the  end  of  the 
first  week,  the  effect  of  the  oi>cration  ia  found  to  be  considerably  too  great, 
the  wound  in  the  conjiincti%^a  must  be  reopened,  the  slight  adhesions  formed 
by  the  tendon  gtntly  separated  with  the  squint-haok  and  a  suture  applied. 
If,  on  the  other  hand,  gome  increase  of  the  defect  is  desired,  the  patient 
should  be  suppliefl  with  a  pair  of  atrabismua  spectacles,  which  are  so  con- 
structed that  the  half  of  each  glass  which  corresponds  to  the  operated  eye  is 
covered  with  court-plaster  or  paper,  so  that  he  is  obliged  to  look,  considerably 
to  the  other  side,  which  of  course  puts  the  divided  muscle  mure  on  the 
tch,  and  thus  increases  the  effect  of  the  tenotomy.  Von  Graefe,  on  the 
hand,  does  not  deem  it  advisable  that  the  patient  should  be  directed  to 
"took  towards  the  affected  side  during  the  first  few  days,  for  the  purpose  of 
diminishing  the  effect ;  this  is  only  indicated  at  the  end  of  the  second  or 
third  w^eek. 

If  it  is  subsequently,  at  the  expiration  of  a  few  weeks,  found  desirable  to 
increase  the  effect,  the  patient  should  be  furnished  for  distance  with  proper 
concave  glasses,  combined  with  adducting  prisms  (the  base  turned  outwards) 
80  as  to  practise  and  strengthen  the  internal  recti  muscles. 

[Abadie  advises  partial  tenotomy  of  the  external  rectus  muscle  in  cases 
f  pure  muscular  asthenopia  without  consecutive  permanent  strabismus,  the 
bject  being  simply  to  weiiken  the  muscle  and  not  to  displace  it  backward. 
He  opens  the  conjunctiva  in  the  usual  way,  slides  the  strabismus  hook  under 
the  tendon,  and  carefully  wipes  aw^ay  any  blood  that  flow^s,  however  little. 
Then,  with  a  pair  of  sharp-pointed  sciasora,  he  divides  the  tendons  by  little 
cuts,  commencing  at  the  side  of  the  free  border  of  the  hook,  and  stopping 
when  near  the  centre  of  the  tendon.    He  then  divides  the  tendon  on  the  other 
de  of  the  hook,  leaving  a  few  median  fibres  adherent  to  the  sclera.     These 
ffice  to  prevent  the  displacement  of  the  rauscle  backward.    By  this  method 
e  has  succeeded   in   removing  the  asthenopic   symptoms  in  cases  where 
rismatic  glasses  had  failed.     This  partial  tenotomy  has  the  advantage  of 
ing  a  method  of  treatment  applicable  to  any  case  as  soon  as  the  insuffi- 
iency  of  the  internal  recti  muscles  becomes  manifest,  and  thus  the  progress 
of  the  myopia  mav  be  combated  most  efficaciously.     (See  **  Annalea  d'ocu- 
*btique,"*Mai-Juin,  1880.)— B-] 

In  settling  the  question  as  to  which  eye  should  be  selected  for  operation, 
e  must  be  chiefly  guided  by  the  fact  whether  or  not  <me  and  the  same  eye 
Iways  deviates  outwards  when  the  object  is  approximated,  which  will  be- 
:>me  especially  apparent  if  the  object  is  held  above  the  horizontal  meridian, 
f  ftOj  this  should  be  selected.  If  the  deviation  alternates,  we  must  try  the 
i»wer  of  abduction  tor  distance,  and  operate  upon  the  eye  which  has  the 
rcatest  power  of  facultative  divergence.  If  here,  again,  the  power  is  equally 
alanced,  the  eye  should  be  selected  whose  acuity  of  vision  is  the  worst 
Von  Graefe).  If  the  facultative  divergence  is  so  great  that  a  stronger 
rism  than  18^  or  20^  can  be  overcome,  it  will  be  necessary  to  divide  the 
pt?ration  between  the  tw*>  eyes.  But  this  demands  the  greatest  care,  and 
hould  never  be  done  at  one'sittlng.  First  one  eye  must  be  oj>erated  upon, 
nd  then,  after  two  or  three  weeks,  when  the  final  result  of  the  tenotomy  ia 
apparent,  the  operation  must  be  performed  upon  the  other ;  special  care 
nd  attention  being  paid  to  the  preliminary  and  subsequent  examinations 
to  the  power  of  abduction,  etc. 


726 


AFFECTIONS  OF    THB    MUSCLES    OF    THE    BYE. 


When  the  insufficiency  is  but  inconsiderable,  and  the  power  of  abdaction 
very  slight,  we  must  give  the  patient  (if  myopic)  concave  spectacles  for 
reading,  combined  with  the  proper  abducting  pnsms  (base  tamed  inwards) ; 
abducting  prisms  bein^  worn  for  distance,  so  as  to  exercise  and  strengthen 
the  internal  recti  muscles. 

[For  a  most  careful  and  elaborate  consideration  of  this  whole  subject, 
the  reader  is  referred  to  the  paper  by  Alfred  von  Graefe,  in  Graefe  und 
Baemiflch's  "  Handbuch  der  Gesammten  Augenheilkunde,"  Bd.  vi.  Part  i.  8. 
18a-187.— B.] 


CHAPTER  XVI. 
THE   USE   OF  THE   OPHTHALMOSCOPE. 


It  was  formerly  supposed  that  the  black  appearance  of  the  pupil  is  due  to 
the  fact  that  all  the  light  which  enters  the  eye  is  absorbed  by  the  choroid, 
and  consequently  that  none  is  reflected  towards  the  observer.  This,  how- 
ever, is  not  the  case,  for  a  considerable  portion  is  diffusely  reflected,  and  may 
be  caught  up  by  the  observer's  eye  if  this  is  placed  in  the  direction  of  the 
emerging  rays.  In  such  a  case,  the  pupil  no  longer  appears  black,  but  is 
luminous,  having  a  bright  red  glow.  Gumming,  in  1846,  pointed  out  that 
all  normal  eyes  are  luminous,  more  especially  if  the  pupil  is  dilated ;  but 
that  it  is  necessary,  in  order  to  obtain  this  luminosity,  that  the  eye  of  the 
observer  should  be  placed  parallel  to  the  incident  rays,  that  is,  as  nearly  as 
possible  in  the  direct  line  between  the  source  of  light  and  the  eye  observed, 
but  in  the  ordinary  mode  of  examination  this  is  next  to  impossible,  as  the 
observer's  head  must  be  placed  between  the  light  and  the  patient's  eye,  and 
will,  therefore,  cut  off  the  rays  passing  to  the  latter.  Moreover,  even  if 
some  of  the  reflected  rays  could  be  caught  up,  they  would  only  afford  the 
appearance  of  a  bright  red  glow,  or,  at  the  best,  but  a  very  confused  and 
indistinct  image  of  the  fundus,  owing  to  the  insufficiency  of  the  illumination 
and  to  the  direction  of  the  emerging  rays.  For  in  consequence  of  the  optical 
condition  of  the  eye,  the  incident  rays,  if  the  eye  is  accommodated  for  the 
object,  are  so  reflected  that  they  emerge  again  in  exactly  the  same  direction 
aa  they  entered,  and  would,  therefore,  be  brought  to  a  focus  at  the  point 
whence  they  originally  emanated,  that  is  at  the  source  of  light     The  object 

Fig.  226. 


and  its  retinal  image  are,  in  fact,  in  the  position  of  conjugate  foci.T^The 
pupil  of  the  patient^  eye  will  therefore  appear  black  if  it  is  accommodated 
for  the  pupil  of  the  observer,  as  the  latter  will  then  only  see  the  reflection  of 
his  own  pupil. 

A  glance  at  Fig.  226  will  readily  explain  this.     If  F  is  the  object,  and  c 
its  image  formed  upon  the  retina,  rays  reflected  from  c  will  be  brought  to  a 
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focuB  at  F,  80  that  whichever  of  these  two  poiuta  ia  the  rndiant-point,  the 
other  will  be  the  focal  point.  Now,  if  we  place  our  eye  at  F,  the  luniinoiis 
rays  emanating  from  our  pupil  (which  h  black)  will  be  iuauiKcient  to  illii- 
rainate  the  fundus  of  the  patient,  and  hence  his  pupil  will  also  appear  black. 

But  in  certain  conditions  of  the  eye^  a  conBiderable  amount  of  reflection 
may  be  obtained,  ae,  fi)r  iudtance,  in  the  eyes  of  albinos,  and  in  cases  in 
which  the  retina  is  bulged  forward  by  morbid  products.  It  is  a  weU-known 
fact  that  the  pupil  of  the  albino  ia  markedly  luminous.  This  is  not  c&nmd, 
as  if  often  supposed,  by  a  trreater  reflection  of  the  rays  which  enter  tlie  pupil, 
on  account  of  the  deiicitncy  of  the  (>igment  in  the  choroid,  but  h  due  Uj  tlie 
great  amount  of  light  which  pMssa*  through  the  iris  and  sclerotic.  The  truth 
of  this  statement  was  proved  by  Douders^  who  placed  before  an  albinotic  ere 
a  small  screen,  having  a  circular  aperture  tor  the  pupil,  but  covering  ite 
iris  and  sclerotic  in  such  a  manner  that  no  light  could  pass  through  them. 
It  was  then  found  that  the  pupil  loet  its  luminosity,  and  at  once  acquired 
the  iiaual  darkne^  of  t»ther  eyes. 

Again,  if  the  position  of  tlie  retina  is  altered,  it  being  bulged  forward  hy 
a  tumor  behind  it  (amaurotic  cat's  eye)  or  by  fluid,  more  light  will  m 
reflected,  and  the  fundus  will  appear  luminous.  Moreover,  on  account  of 
the  more  anterior  position  of  the  retina,  the  emerging  rays  will  he  divergent, 
and  hence  easily  brought  to  a  focus  upon  the  retina  of  the  observer. 

Brucke,  in  1844—47,  made  a  series  of  interestincr  experiments  with  n^gard 
to  the  luminosity  of  the  eye,  and  showed  that  if  the  eye  under  examination 
is  neither  accommodated  for  the  light  nor  for  the  pupil  of  the  observer,  but 
for  some  other  nearer  point,  a  [jortion  of  the  light  reflected  from  its  back- 
ground  may  be  caught  up  by  the  observer,  and  the  pupil  will  then  appear 
red  and  luminous.  This  is  shown  in  the  preceding  figure  (Fig.  226),  If  F 
is  a  luminous  point  for  which  the  eve  under  observation  (B)  ia  aceonuaiH 
dateil,  the  rays  emanating  from  F  will  be  brought  to  a  focus  upon  the  retina 
at  c,  at  which  point  a  clear  and  distinct  image  of  F  will  be  formed.  Thia 
being  so,  the  rays  reflected  from  r  will  unite  at  F,  for  F  and  c  are  eonjugate 
foci.  If  the  eye  of  the  observer  (A)  be  placed  beside  F,  it  will  receive  no 
luminous  rays  from  B,  and  will  hence  see  the  pupil  of  the  latter  black.  Now, 
if  whilst  the  eve»  B,  remains  accommodated  for  the  luminous  point,  F,  the 
latter  ia  brought  nearer  to  the  eye,  to  F\  the  rays  emanating  from  it  will  no 
longer  be  brought  to  a  focus  on  the  retina  at  c,  but  behind  it  at  d^  and  a 
circle  of  dilfudiou,  a  b^  will  be  formed  upon  the  retina.  -As  the  eye  is  accom- 
modntcfl  for  the  distance,  F,  the  rays  emanating  from  the  points  of  tbe  circle 
of  ditfusii>n,  a  b,  will  be  brought  to  a  fi>cus  at  a'  b',  and  there  form  an 
enlarged  and  inverted  image  of  a  j6.  Hence  the  eye  of  the  observer,  plaeed 
at  A,  will  receive  a  portion  of  this  reflected  light,  and  therefore  the  pupil  of 
B  will  appear  more  or  less  luminous. 

We  shall  see,  hereafter,  that  Helmholtz  turned  this  experience  of  Brticke*s 
to  a  practical  use,  and  constructed  his  simplest  ophthalmoscope  uinnx  this 
principle.  Before  entering  ui>on  this,  I  must  state  that  Helmholtz,  in  1851, 
devij*ed  an  apparatus  by  which  the  observer  was  enabled  to  phice  his  eye  in 
the  direct  line  of  the  emerging  rays,  and  thus  gain  a  view  of  the  ftmdus. 
The  accompanying  figure  and  dei*eription  of  this  instrument  are  from  Mr, 
Carter's  admirable  translation  of  Zander's  work  on  the  ophthalmoscope^ — a 
w*ork  I  cannot  too  warmly  recommend  to  all  who  wish  to  gain  a  thorough 
knc)wledge  t»f  the  theory  of  the  ophthalmoscope,  its  use  in  practice,  and  the 
drtfcrent  morbid  changes  of  the  fundus  which  may  be  recognized  with  it^ 
The  student  will  also  derive  great  Ijenefil  from  the  perusal  of  Mr.  Hulke'e 
and   Mr,  Wilsnu*s  excellent  works  on   the  ophthalmoscope,  which,  though 
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SBorter  and  less  exbaustive,  yet  contain  a  great  aroount  of  information,  con- 
veyed in  a  very  clear  and  concise  manner, 

**  Uailer  certain  conditions,  however,  we  may  see  tbe  fundus  of  the  human 
eye  shine  with  a  reddish  lut^tre.  Such  cimditions  are  shown  in  Fig*  227, 
where  i^'is  a  luminous  point,  and  S  a  polii^hed  plate  of  glass,  which  reflecta 
the  light  a  b  falling  upon  it,  into  the  ohserved  eye  B,  in  a  direction  aa  if  it 
pmne  from  a  point  /"  lying  a.s  far  behind  the  plate  S  as  the  actual  point  F 
ISii  before  it.  Disregarding  the  loss  of  light  caused  by  irregular  reflection 
and  other  circumstances,  the  rays  a  d  and  b  c,  reflected  from  S,  enter  the 
observed  eye^  and  become  united  at  e.  The  emerging  rays  in  their  exit 
from  B,  must  take  precisely  the  same  course  as  in  their  entrance;  they  pro- 
ceed, therefore,  in  the  converging  cone  eb  ad  to  the  plate  of  glass,  by  w^hich 
they  are  partly  retlected  back  to  F,  wlnle  the  remainder  proceed  in  an 
unaltered  direction  forwards  to  unite  in  a  focus  at  F'  and  then  again  to 
become  divergent.  If  now  the  eye  of  the  observer  be  placed  so  as  to  inter- 
cept them  from  thfjr  union,  a«  at  A\  it  receives  from  e  convergent  rays  that» 
loade  mure  conviTgeut  by  its  own  refraction^  are  united  before  they  reach 
its  retina,  upon  which,  after  crossing,  they  form  only  the  dispersion  circle 
c'^'.  The  eye  of  A'  would  certainly,  therefore,  receive  no  image,  but  only 
the  sensation  of  light^ — it  would  see  the  eye  B  illuminated,  and  the  same 
would  happen  if  it  were  so  placed  as  to  intercept  the  diverging  rays  behind 
the  point  F\ 

•'After  this  principle  was  announced  by  Von  Erlach,  Professor  H.  Helm- 
holtz,  then  of  Konigsberg,  and  since  of  Heidelberg  [and  now  Professor  of 
Physics  in  the  University  of  Berlin. — B.],  was  tne  first  to  discover  the 
reason  why  the  retina  was  not  distinctly  seen,  and  to  find  the  means  of  ren- 
dering it  visible.  The  problem  was  threefold :  the  observed  eye  must  be 
Bufficiently  illuminated ;  the  eye  of  the  observer  mui^t  be  placed  in  the 
direction  of  the  emerging  ray?*,  and  these  must  themselves  be  changed  from 
their  convergence,  and  rendered  divergent  or  paralleL  The  solution  of  the 
main  difficulty  wa^  obtained  when,  in  a  darkened  chamber,  the  light  of  a 
lamp  was  allowed  to  fall  on  a  well-polished  plate  of  glass  in  ^uch  a  manner 
that  the  rays  reflected  therefrom  entered  the  eye  to  be  observed.  The 
observer  placed  himself  on  the  other  side  of  the  glass  plate,  and  made  the 
convergent  rays  divergent  by  a  concave  lens.  Thus  in  Fig,  227  we  place 
the  concave  glass  c  before  the  eye  of  the  observer  A,  and  convert  the  con- 
vergent pencil  b  (ffa^  coming  through  5,  into  the  divergent  pencil  g  i  kf, 
so  that  the  eye  A  may  form  upon  lis  retina  e  a  clear  image  of  the  point  e. 

"The  combination  of  such  an  illuminating  apparatus  with  suitable  lenses 
forms  an  instrument  by  which  it  is  possible  clearly  to  see  and  examine  the 
details  of  the  background  of  the  eye  of  another  person.  To  this  instrument 
Helmholtz  gave  the  name  of  eye-mirror,  or  ophthalmoscope/' 

In  order  to  obtain  a  better  illumination,  Helmholtz  afterwards  employed 
three  plates  of  glass  instead  of  a  single  slip.  A  still  grejiter  advance  waa 
made  when  Helmholtz  utilized  Briicke's  experiment  above  referred  to,  and 
c^mployed  a  strong  convex  lens,  held  before  the  patient's  eye,  to  converge  the 
ravs  reflected  from  a  large  circle  i>f  diflusion  formed  upon  the  retina.  In 
this  way  an  enlarged  and  inverted  image  of  the  fiindus  was  formed  between 
the  lens  and  the  observer.  This  conatitutes  the  "examination  of  the  actual 
inverted  image." 

Helmholtz  placed  the  flame  of  a  candle  before  the  eye  under  observation, 
and  &  screen  behind  the  flame,  so  that  the  observer's  eye  could  be  brought 
cloee  to  the  source  of  light,  and  thus  catch  the  rays  after  they  had  been 
united  by  the  convex  lens,  and  fonned  an  image  of  the  fundus.     This  point 
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of  union  lies  at  the  focal  distance  of  the  kas.  This  mcKJe  of  es animation 
was,  however^  troublesome  and  inconvenient,  and  hence  Ruete  had  recourBe 
to  a  concave  nairror  having  a  central  aperture  for  the  observer's  eye,  aud  be 

Ftff,  227. 


After  Zander. 


thus  Still  more  increasedjthe  illuminating  power.    Since  then  different  forms 
of  mirror  have  completely  superseded  the  plates  of  polished  glass. 

The  following  description  and  illustration  from  Zander  clearly  explain  the 
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action  of  the  concave  mirror  in  the  inverted  examination,  i.  e.,  the  use  of 
a  convex  lens  placed  a  short  distance  from  the  eye  under  observation,  so  as  to 
converge  the  rays  emanating  from  the  circle  of  diffusion  formed  upon  its 
retina.  The  patient  is  to  accommodate  for  an  infinite  distance,  so  that  the 
rays  issue  parallel  from  this  eye. 

"Examination  of  the  actual  Inverted  Image. — In  Fig.  228,  F  is  again  the 
flame,  8  the  mirror,  L  the  convex  lens,  and  B  the  eye  observed.  The  rays 
aebff  proceeding  convergent  from  the  mirror,  and  rendered  more  convergent 


Fig.  228, 


by  their  passage  through  the  lens,  strike  the  cornea  of  J9  in  c  and  d. 
Rendered  still  more  convergent  by  the  dioptric  apparatus  of  B,  they  intersect 
at  some  point  in  front  of  the  retina,  for  example  at  o,  and  form  on  the  retina 
the  dispersion  circle  a  p.  On  account  of  the  passive  state  of  accommodation 
of  the  eye,  the  rays  proceeding  from  it  will  follow  courses  parallel  to  the 
linee  of  direction  a  x  and  p  x,  and  after  their  refraction  by  the  lens  L  will 
unite  to  form  at  a'  ^  an  actual  inverted  image  of  a  (i"^  Id  this  mode  of  ex- 
amination it  will  be  observed  that  the  aerial  image  of  the  fundus  is  situated 
between  the  observer  and  the  convex  lens,  and  that  it  is  inverted  and 
enlarged.  IS  we  desire  to  increase  the  size  of  the  image,  a  somewhat 
weaker  object-lens  (three  and  one-half  or  four  inches  focus)  should  be  em- 
ployed, for  as  this  renders  the  ravs  less  convergent,  the  image  will  be  propor- 
tionatelv  enlarged,  but  will  at  the  same  time  lie  somewhat  further  from  the 
eye;  this  is,  however,  accompanied  by  the  disadvantage  that  the  field  of 
vision  18  much  diminished  in  size.  Hence  the  best  plan  is  to  use  first  a  lens 
of  two  or  two  and  one-fourth  inches  focus,  so  as  to  gain  a  view  of  the  whole 
fbndus,  and  then  to  chan^  this  for  a  weaker  lens  if  we  desire  to  examine 
any  special  part  of  the  background  with  particular  care  and  minuteness.  The 
size  of  the  image  may  also  be  considerably  magnified  by  placing  a  convex 
lens  of  eiffht  or  ten  inches  focus  in  the  little  clip  behind  the  mirror.  In  this 
case  the  observer  must,  however,  approach  somewhat  closer  to  the  patient. 

**In  the  examination  of  the  virtual  erect  image  the  mirror  alone  is  used, 
without  the  aid  of  an  object  lens,  the  observer  approaching  very  closely  to 
the  patient's  eye.  He  will  thus  obtain  an  erect,  geometrical  image  of  the 
funous,  the  image  being  apparently  situated  behind  the  patient's  eye,  as  in 
Fig.  229.'    E  18  the  examined  eye,  and  E'  the  position  of  the  examiner's 

'  Oftrter's  translation  of  Zander,  p.  20. 

'  This  figure  and  its  explanation  are  from  Mr.  Hulke's  able  work  on  the  "Ophthal- 
moscope." 
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eye  ;  r  r  are  divergent  rays  from  F,  a  fiame,  incideot  on  the  cfiDca%'e  &p€^culum 

A  B,  which  re6ect8  them' con vergingly  as  r  r*  to  E,  about  two  laches  <llBlant, 

fundus  of  which  they  form  the  circle  of  dispersioo  d  ct.     The  niyB 

reflected  troni  any  point  a  b  within 
the  circle,  after  leaving  E,  assume 
a  direction  parallel  tn  the  prohmg- 
ations  of  the  lines  ache  f  which 
pBflfi  through  c,  the  optical  centre 
of  ^)  and  reach  the  observer's  eye 
at  E\  on  the  retina  of  which  thev 
form  an  inverted  image  of  a  a, 
which  is  mentally  projected  as  ibe 
enlarged^  erect,  geometrical  image 
a  /'?.'•  It  will  be  explained  here- 
after that  it  is  ^renerally  neceeaary 
to  make  use  of  an  ocular  Jens  be- 
hind the  mirror,  in  order  to  gain 
a  clear  and  distinct  image  of  the 
liinduB.  The  nature  and  strength 
of  this  lene  depend  upon  the  state 
of  refraction  of  the  eye  of  the 
observer  and  that  of  the  patient. 
I  must  now  nass  on  to  a  brief 
descriptinn  of  the  different  forms 
of  ophthalmoscope  which  are  in 
raost  frequent  use.  For  a  full  and 
accurate  description  of  the  varioiM 
kinds  of  ophthalmoscope  which 
have  been  invented,  I  must  refer 
the  reader  to  Mr.  Carter's  tnu]»- 
lation  of  Zander. 

Ophthaltnoscopes  may  be  di- 
vided into  four  different  classes: 

1.  The  portable  <ir  hand  oph- 
thulmogcopes.  Of  these  I  shall 
notice  those  of  Liebreich,  Cocci u*, 
and  Zehender  [and  Loring. — H.], 
[and  Knapp. — B.]. 

2.  The  fixed  or  stand  ophthal- 
nnjdcope?,  such  as  Liebreich  e,  and 
its  excellent  modification  by  Smith 
and  Beck, 

3.  The  binijcujar  ophthalmo- 
scopes (if  Girau'i-Teulon,  and  of 
Laurence  and  Hebch. 

4.  The  aut-ophthalmoscope. 
All  ophthalmoscopes  may  also 

be  divided  into  two  principul 
classes,  the  homo-centri/r  and  the 
hdero-ceniric.  In  the  homo-centric  the  mirror  is  concave,  and  its  focus,  ad- 
culated  from  it5  surface,  is  fixed  and  definite;  whereas  in  the  A^^ro-^vmiw 
the  mirror  is  plane  or  convex,  and  the  focus  is  negative,  sitimtcd  behind  the 
mirror,  and  can  be  altered  according  to  the  strength  of  the  biconvex  leoe 
which  is  fixed  beside  the  mirror.  "" 
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Fig.  230. 
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1.— THE  PORTABLE  OR  HAND  OPHTHALMOSCOPES, 
(1)  The  Ophtbalmohcopk  of  Li£br£Icb. 

Afl  has  been  already  mentioned  above,  Ruete  was  the  first  to  employ 
a  cono4ive  jwrforated  mirror  i  which  was,  however,  fixed)  m  a  substitute  for 
the  slips  of  glass  of  Helmbultz,  nnd  ihis 
principle  has  formed  the  base  for  the  nu- 
merous modifications  iit  present  in  use. 
Of  all  the  different  forms  of  concave 
mirror,  I  think  Liebreich's  (Fig.  i230^  the 
most  handy  and  useful.  It  consists  of  a 
concave  metal  mirror,  about  one  and  one- 
fourth  inches  in  diameter,  and  eight 
inches  focal  length.  Its  centre  is  perfor- 
ated by  a  sniail  aperture^  about  oue  line 
in  diameter,  the  edges  of  which  are  ex- 
ceedingly thin»  The  bronze  buck  of  the 
speculum  around  this  opening  is  bevelled 
off  toward.*  the  edge,  so  that  the  latter 
may  be  as  thin  as  possible,  in  order  that 
the  periplieral  rays  of  the  cone  of  light, 
which  }ta^-tfs  through   the  aperture,  may 

not  be  intercepted  and  cut  otf  by  a  thick  broad  edge,  which  would  give  the 
opening  the  character  of  a  short  canal.  Behind  the  speculum,  which  is  fixed 
upon  a  short  humlle,  is  a  small  clip  for  holding  a  coQvex  or  concave  lens. 


(2)  The  OPKTHALMOftcopjs  or  Coccms, 

'hiB  instrument  consists  of  a  plane  mirror  combined  with  a  lateral 
»convex  collecting  lens.  Its  chief  advantages  over  the  concave  mirror  are: 
that  the  observer  s  eye  is  placed  within  the  cone  of  reflected  light,  instead  of 
being  behind  it;  that  the  focal  distance  of  the  mirror  can  be  altered  accord- 
ing as  the  lens  at  tlie  side  is  approximated  or  placed  further  from  the 
speculum,  or  as  the  power  of  the  lens  is  changed;  the  light  can  be  more 
ooneentratt?d  upon  one  point  oi'  the  retina ;  and  the  corneal  reflex  is  far  less. 
These  advantages  over  the  concave  mirror  are  especially  marked  in  the  ex- 
amination in  the  dii'ect  image.  With  the  concave  mirror,  only  a  cone  of 
light  corresponding  in  size  to  that  of  the  pupil  is  admitted  into  the  eye,  and 
as  the  si/ie  of  this  cone  diminishes  with  the  approximation  of  the  mirror,  it 
follows  that  in  the  direct  examination  the  illumination  of  the  fundus  is  but 
slighL  Moreover,  on  account  of  the  very  close  proximity  in  which  the 
mirror  has  to  be  brought  to  the  patient's  eye,  much  of  the  light  from  the 
lamp  is  otten  intercepted,  wheretis  this  is  obviated  by  the  collecting  lens  in 
Coccius*  iostrument.  The  latter  is,  therefore,  to  be  much  preferred  to  the 
leave  mirror  for  the  direct  method  of  examination.  For  the  indirect 
ihod  the  advantages  are  less  nmrked,  but  even  for  this  I  prefer  it,  for 
reasons  which  I  shall  mention  hereafter. 

Cficcius*  ophthalmoscope  (Fig*  231),  as  made  at  present^  consists  of  a 
plane  metal  mirror,  having  a  small  central  aperture.  Behind  the  mirror 
is  a  hinged  clip  to  hold  a  convex  or  concave  lens.  A  lateral  biconvex  lens 
of  five  or  seven  inches  focal  length  is  held  in  a  large  clip  mounted  on  a 
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jointed  bracket,  whKh  ifi  so  connected  with  the  neck  ejf  the  handle  that  it 
permits  of  the  lens  being  moved  to  either  side  of  the  mirror. 

Fig.  281. 


The  original  form  of  Cocci  as'  opiithaliiio- 
scope  [Fig.  232]  differed  fmm  that  which  I  have 
described  above,  and  wliich  is  at  present  in 
general  use,  both  in  being  square  in  shape,  and 
in  lyelng  made  of  glaag  instead  of  metal.  The 
square  mirror  waa  inconvenient,  and  could  not 
be  steadied  so  well  againgt  the  orbit  aa  the 
circular.  But  thee^reatdii^ad  vantage  of  the  glass 
mirror  was  (as  Helmhollz  pointed  out)  that 
the  aperture  could  not  be  oevelled  down  to 
»o  fine  an  edge  as  the  metal  one,  in  consequence 
of  which  more  or  less  of  a  canal  exiated,  which 
intercepted  many  of  the  peripheral  ray»,  and 
produced  considerable  diffraction. 

The  mode  of  using  Coccius'  opbthalmoBcope  is  as  follows:  The  collecting 
lens  is  to  be  turned  towards  the  flame,  which  should  be  somewhat  more  thjui 
twice  the  distance  of  the  focal  length  of  the  lens  from  the  observer.  The 
mirror  is  then  to  be  set  somewhat  slanting  to  the  lens  and  the  eye  of  the 
patient.  If  the  mirror  is  properh-  adjusted  for  the  lens  and  the  hame«  we 
shall  obtain,  if  we  throw  the  image  of  the  flame  upon  the  palm  of  our  liand 
or  the  cheek  of  the  patient,  a  bright  circle  of  light,  with  a  small  dark  oentril 
spot,  which  corresponds  to  the  opening  in  the  speculum.  The  dark  spot  is 
then  to  be  thrown  iuto  the  pupil  of  the  eye  under  examination,  the  surgeon 
placing  the  mirror  close  to  his  own  eye,  and  looking  through  the  aperture 
into  the  patient's  eye,  which  should  afibrd  a  bright  luminous  reflex.  For 
the  indirect  mode  of  examination  a  biconvex  lens  of  from  two  to  three 
inches  focus  ia  to  be  held  before  the  eye  under  observation.  I,  moreover, 
also  use  a  convex  lens  of  eight  or  ten  inches  focus  behind  the  mirror,  in 
order  still  more  to  magnify  the  image.  If  the  direct  examination  is  employed, 
a  concave  lens  will  generally  be  required  behiud  the  speculum.  At  firit  this 
instrument  may  be  somewhat  more  difficult  to  use  than  the  concave  mirror, 
on  account  of  our  having  to  regulate  the  position  of  the  collecting  le^s  with 
respect  to  the  flame  aud  the  mirror ;  but  a  little  practice  and  per»ever«oce 
will  very  soon  overcome  this  difficulty. 


I 
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(8)  The  Ui'iiTUALMof?copE  or  Zehenber. 

This  consists  in  the  combiuatiou  of  a  slightly  convex  mirror  with  ii  bi- 
convex collecting  lens.  The  illumination  of  the  retinal  image  is  thus  greatly 
mcreased,  for  the  whole  of  the  cone  of  light  reflected  from  the  mirror  ciin  be 
collected  into  a  narrower  section,  and  can  be  thrown  into  the  eye  without 
the  peripheral  rays  being  intercepted  by  the  edge  of  tlie  pupil ;  more  light 
can  also  be  diffused  over  the  fundus,  and  it  can  be  more  strongly  concen- 
trated upon  one  point. 

This  ophthalmoscope  is,  in  fact,  a  modification  of  that  of  Cocciua,  and  it 
very  closely  regembles  the  present  form.  Indeed,  at  the  first  glance,  they  may 
be  readily  mistaken  for  each  other.  On  closer  observation  it  will  be,  how- 
ever, noticed,  that  Zehcnder's  mirror  is  convex,  whereas  that  of  Cocci  us  iB 
quite  plain.  Moreover,  on  looking  into  Zehender'a,  we  get  a  smaller  image 
of  our  face  than  is  the  case  with  that  of  Coccins.  It  is  certaioly  the  better 
ophthalmoscope  for  the  direct  exarai nation,  but  I  prefer  Cocciua'  for  the 
indirect  mode  of  ol>servatiou.  Indeed,  the  latter  answers  so  well  for  both 
purposes,  thai  for  the  general  surgeon  it  will  amply  suffice* 


ft 

I 
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[(4)  Tbk  Ophtilalmoscopk  or  LoaiKO. 

This  instrument  is  extremely  usefiil  for  the  direct  method  of  examination, 
as  it  avoids  a  constant  change  of  lens  behind  the  mirror,  and  expedites  the 
determination  of  errors  of  refraction.  It  m  so  conaLructed*  as  to  contain  the 
requisite  convex  and  concave  gladses  in  three  cylinders  placed  behind 
the  mirror,  and  their  rotation  enables  the  surgeon  to  rapidly  obtain  the 
proper  lens  for  his  examination.  Each  cylinder  ia  pierced  l^>r  eight  glasses, 
forming  in  the  aggregate  a  series  of  lenses  extending  with  but  comparatively 
slight  diticrcncea  in  focal  value,  from  convex  :^  to  i  and  from  concave  ^ 
to  J. 

The  manner  in  which  the  glasses  are  divided  among  the  cylinders  will  be 
readily  underst«x»d  from  the  accompanying  figures  (^Fig,  21^3).  The  first 
cylinder  is  made  up  entirely  of  convex  glasses,  by  means  of  which  all 
ordinary  degrees  of  hypermetropia  can  with  sufficient  exactness  be  deter- 
mined. One  hole  (0)  is  left  vacant  to  represent  emmetropia,  without  the 
necessity  of  removing  the  cylinder,  and  for  examination  by  the  inverted 
image  without  an  eye-piece;  should,  however,  the  latter  l>e  desired,  the 
observer  has  a  large  selection  at  his  command.  The  second  cylinder  con- 
tains the  concaves  of  moderate  focal  power,  and  the  third  is  composed  of  the 
high  numbers,  both  positive  and  negative.  These  strong  numbers  are 
designed  for  the  determination  of  the  highest  degrees  of  errors  of  refraction 
and  for  the  measurement  of  the  inequalities  of  the  fundus,  such  as  excava- 
tions and  elevations  of  the  optic  nerve,  projections  of  tumors,  retinal  detach- 
ments, membranes  in  the  vitreous,  etc. 

The  mirror,  being  contained  in  a  separate  case,  is  made  detachable  from 
the  rest  of  the  instrument,  which  can  then  be  used  as  an  optometer,  the 
patient  himself  revolving  the  cylinder  till  the  suitable  glai«3  is  obtained. 

Besides  the  common  concave  mirror,  Dr.  Loring  has  had  another  con- 
structed, which  was  originally  designed  for  a  stenopajic  slit  to  be  used  with 
the  instrument  when  employed  as  an  optometer  for  the  determination  of 


Amer.  Jiiurnul  of  Med,  Sci*,''  April,  1870,  p.  840. 


^ 


Fi^,  I.  BmIc  of  Luring'^  uphthulxuoscope  with  ^ixlindttr  in  po»itiu;i.  .  ,,,.  ..  X^iont  ri«w  of 
initrumttQt.  Fig*.  3  imi]  4.  R«tiiftintiig  ojlindert  dtttftobed.  Fig,  6*  AMffmiUo  optomeUr 
and  mirror, 

aatigmati&ni.     It  ooiiBist^d  of  a  thin  plate  with  a  slit  in  it,  whose  leDgth  mu 
equal  to  the  liiameter  of  the  perforatioos  in  the  cylinder.    This  was  moimted 
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like  the  mirror,  and  made  to  fit  m  the  mirror  eel!  in  which  it  revolved,  so  as 
to  allow  the  alit  Ut  corregpood  with  any  jriveu  iiieridiau  of  the  oorDca.  The 
meridian  once  detenniued,  the  patient  turned  the  eylinder  till  the  suitable 
eiasa  wa^  obtained.  This  plate  was  subsequently  made  with  a  polijshed  aur- 
lace  in  front,  and  then  whs  made  to  serve  also  as  a  mirror  lor  determining, 
by  means  of  the  oplithalnioscope,  the  amount  of  astigruatissm  m  the  prineipal 
meridians  of  the  eye. ^11.] 

[The  modification  of  ilie  Rekoss  sydtem  adopted  by  Knapp  consigts  of  two 
undetachable,  revolving  disks,  one  containing  concave  and  the  other  convex 
glaaaes.  These  are  placed  upon  each  other  so  that  they  rotate  past  each 
other,  and  thus  the  strength  of  each  gla*s  cmi  be  dimiuished  by  adding  the 
different  glasses  of  the  other  disk.  This,  however,  necessitates  considerable 
calculation  to  determine  the  actual  value  of  the  glass  used.  The  advantage 
of  this  instrument  is  that  it  is  in  one  piece,  and  has  no  detached  cylindexa. 
C*  Trans.  Amer.  Opbthal.  Soc,/'  1873.) 

De  Wecker's  modification  consists  in  a  revolving  disk  with  twenty-four 
convex  and  concave  glaaees,  which  can  be  set  in  motion  by  a  cog-wheel  appa- 
ratus. The  disadvantage  consitit^  in  the  very  small  size  of  the  inserted 
gljiBBes,     C  Kl.  Munatshl.  f.  Augenheilk.,'*  187*3.) 


[Fig.  284.] 


Lonng's  first  mfxlitication  of  his  original  instrument  consists  in  replacing 
the  detachable  disks  by  a  single  stationary  one,  one  inch  and  a  half  in 
diameter,  in  which  the  glasses  are  arranged  in  two  concentric  circles.  The 
glasses  consist  of  twelve  convex  and  twelve  concave,  the  weaker  ones  beinff 

47 
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arranged  in  the  outer  circle,  and  the  ^truuger  ones  in  the  inner  circle,  fli 
outer  or  inner  circle  can  be  nipitlly  hmugUi  iuto  position  by  .*liiiing  tbe  disk 
upwards  or  downwards  on  the  hand,  without  removing  it  from  the  eye* 
(**  Amer.  Journ.  Med,  Sciences,*'  Jan.  1874/t 

Koapp  has  also  adopted  an  instrument  similar  to  De  WeckerV  BoUi 
these  instruments  have  the  glasses  covered  by  a  piece  of  uietiLl  to  prevent 
hcraiciiing  and  soiling.  ('*  Arcli.  of  ( Ipljtljiih/*  iii.  No,  2;  lb.  iv.  No,  1-) 

Loring'a  inatrunient  has  also  been  provided  with  a  cover  in  the  shape  of  a 
thin  flat  ring,  which  swings  round  on  a  pivot,  and,  when  clo!?ed,  is  held  in 
position  by  sliding  under  the  edge  of  a  second  pivoL  Fie.  234.  (See  "De- 
termination of  the  Refraction  of  the  Eye  with  the  Ophtlialmoecope,"  Ni 
York,  1876.) 

The  instrument  recommeuifed  by  Mr.  C.  J.  Oldham  consists  in  a  ajoiJar 
m<>dification  of  the  original  instrument  with  the  disks,  and  has  no  ad^antag^ 
over  those  alread?  mentioned.     (*'Trang.  of  Fourth  Ophth,  Congress,*'  hon 
don.  1872.) 

At  tlie  Fifth  International  Ophthalmological  Congress  held  iji  Kew  York, 
in  1^76,  Dr.  Loring  presented  an  oplithainioscope  for  determining  refraction^ 
in  which  the  gln.sses  were  numbered  according  to  the  metric  system,  the 
glasses  being  dioptrics  or  fractions  of  a  dioptric.  This  admits  of  aj>plicaiion 
to  his  instrument  with  twenty-five  perforations,  bv  having  the  disk  contain  % 
regular  series  of  whole  numbers,  and  adding  a  clip  behind  the  mirror,  pro- 
vided with  two  glasses,  H-  and  —  .5,  or  half  a  dioptric. 

The  metric  ophthalmoscope  of  Knapp  contains  thirty-two  glasses,  running 
from  0.5  dioptric  to  18  dioptrics,  positive  and  negative. 

A  modification  of  Loring  a  last  instrument  by  Dr.  Wadswortb,  of  Bostou, 
consists  in  an  additional  mirror  for  use  in  the  upright  image.  It  is  very 
small,  circular,  and  has  a  diameter  of  fifteen  millimetres.  It  rotates  from 
right  to  left,  and  admits  of  an  inclination  of  20'*;  but  necessitates  the  use  of 
two  mirrors  for  the  instrument.  Loring  has  himself  modified  thb  in  two 
ways,  as  follows:  he  first  cut  ofi'  a  lateral  segment  of  the  ordinary  circular, 
concave  mirror,  and  swung  this  on  two  vertical  pins,  or  by  a  hinge  from  the] 
mirror-case.  A  second  modification  cou^isls  in  cutting  off  both  sides  of  th« 
ordinary  mirror,  so  that  a  circle  is  changed  to  a  parallclograni.  Tliis 
swung  on  two  pivots,  and  admits  of  an  inclination  of  25*^.  It  tilts  both  waya,j 
and  can  be  used  for  either  the  upright  or  inverted  method  of  examination. 

The  latest  modification  of  the  oidithalraoscope  adopted  by  Dr.  Loring,  and 
in  some  respects  the  best,  is  a  succeesful  attempt  to  combine  two  ea&ential 
poiute,  viz.:  first,  that  the  glasses  should  have  a  diameter  of  not  leag  than 
six  millimetres;  and,  secondly,  to  have  a  sufficiently  large  number  of  glaaien 
Thiji  is  done  by  a  single  disk  and  the  segment  of  a  disk,  the  latter  b^g  '*^' 
quadrant  of  a  circle  (see  Fig,  23i3 1 

The  single  disk  contains  sixtcfu  glasses  on  the  metric  system,  the  plus] 
being  numbered  in  whiter  and  the  minus  in  recU    The  first  row  of  numbei 
or  that  just  beneath  the  glass,  shows  the  real  value  of  the  daas ;  the  s<*cond, 
or  inner  row,  shows  the  result  of  the  combinations  when  the  quadrant  is  ii 
position.     The  quadrant  rotates  immediately  ovtT  the  disk  and  around  thi 
same  centrct  and  contains  lour  glasses  —  .5  —  16.  and  -{-  .5  +  IG. 

When  not  in  ufle^  the  quadrant  is  beneath  its  cover.  The  instrument  tlien 
represents  a  mm  pie  ophthalmoscope  with  sixteen  perforations,  the  series  rtitt?. 

^  To  dt'aigHHte  the  figures  in  redy  niiniend*  hiivo  been  iiBt?d,  In  the  inatr 
bri»j;ht  scarift  tigur^s  produced  by  ftctuul  pignienl,  are  even  iu<»re  vivid  aiiu 
tbaii  tlie  white,  especially  under  ga^ligbt. 
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niDg  with  an  interval  of  1.  D,  and  extending  from  1.  to  7.  plus,  and  from  1. 
to  8.  minus. 

This  is  ample  for  all  ordinary  work,  as  the  interval  of  1.  D  is  as  close  as 
even  an  expert  usually  desires,  and  can,  with  a  little  experience,  be  used  for 
even  very  minute  discrepancies.  For  if  in  a  given  case  the  fundus  is  seen 
distinctly  with  1.  D  and  a  little  to  spare,  while  2.  D  blurs  the  picture,  we 
know  at  once  that  the  refraction  must  be  between  the  two,  or  1.5  D.  If, 
however,  for  anv  reason  we  wish  to  prove  this  conclusion,  we  can  bring  up 
0.5  D.  From  this  glass  we  get  successive  half-dioptrics  from  1.  to  8.  plus,  and 
from  1.  to  9.  minus.  In  this  way  we  have,  so  to  speak,  a  fine  and  coarse  ad- 
justment, as  in  the  microscope. 

If  the  higher  numbers  are  desired,  these  are  obtained  by  combination  with 
those  of  the  Quadrant.  These  progress  regularly  up  to  16.  D,  every  dioptric 
being  marked  upon  the  disk ;  above  this,  up  to  -f-  23.  D  and  —  24.  D,  we  have 
to  simply  add  the  glass  which  comes  beneath  the  16.  D,  turning  always  in  the 
same  direction,  fiy  the  various  combinations  a  total  series  of  sixty -five 
glasses  can  be  obtained. 

Beginning  with  0,  and  revolving  always  from  Beginning  with  0,  and  revolving  always  from 

left  to  right,  we  obtain  :  rigJki  to  /(^,  we  obtam : 


PLUS 

Minus 

0 

1 

1 

2 

2 

8 

8 

4 

4 

6 

5 

6 

6 

7 

7  Bring  up  -1-  10 

8  Bring  up  —  16 

4-16  —  8  = 

8 

—  16-h  7  = 

9 

"     —  7  = 

9 

+  6  = 

10 

•*     —  6  = 

10 

+  r,= 

11 

"     —  5  = 

11 

+  4  = 

12 

««     —  4  — 

12 

4-8  = 

18 

"     —8  = 

13 

-f  2  = 

14 

*•     —2  = 

14 

4-1  = 

15 

»     1  = 

16 

4-0  = 

16 

'«          0  = 

16 

17 

"     -1-1  = 

17 

2  = 

18 

"     -f-2  = 

18 

—  8  = 

19 

"     +8  = 

19 

—  4  = 

20 

"     +4  = 

20 

—  5  = 

21 

"     +5  = 

21 

—  6  = 

22 

«'     +6  = 

22 

—  7  = 

28 

*'     +7  = 

28 

—  8  = 

24 

Thus,  with  the  superposition  of  a  single  glass  (+  16.  or  —  16.),  and  with 
an  uninterrupted  rotation,  a  series  is  obtained  of  successive  dioptrics  from 
1.  to  23.  plus,  and  from  1.  to  24.  minus. 

With  the  use  of  the  0.5  we  can  obtain  in  addition  the  following  series  with 
an  interval  of  half  a  dioptric : 

4-0.  —0.5 

-hO.6  —1. 

4-1.  —1.6 

4-1.5  —2. 

4-2.  —  2.6 

4-2.5  —8. 

-1-3.  —  8.6 

4-  3.5  —  4. 

4-4.  —  4.6 
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By  a  simple  displacement  of  the  quadrant,  the  instnitnent  bccHim< 
single<disk  ophthalmoscope.      (See  ** Trans.  Fifth  Internat  Ophthah  Cod- 

Fig.  23fi, 


greas,'*  1S76,  and  *'  Trans.  Amer,  Ophth.  Boc./'  1878,)  (These  variouf  modi- 
nctttions  made  by  Dr,  Loring  of  his  original  instrument  can  all  he  obtained 
of  Mr*  H.  W.  Hunter,  1132  Broud\va\%  N.  Y.)  [Dr.  H.  D.  Koyes  has  de- 
scribed in  his  own  '*  Treatise  on  Diseases  of  the  Eye,"  1881,  pp»  28  and  29,  ao 
ophtbalmoseope  with  certain  modifications,  based  upon  L<jnng*8  latest  model, 
devised  tor  the  purpose  of  putting  at  commnnd,  in  rapid  euccession,  the  full 
series  of  glatSM^a  uhieli  may  be  required.  The  mechanism  by  which  thisis 
effected  is  by  cog-wheeU,  an<l  there  are  two  disks  carrying  lenses.  The  mirror, 
beside^s  swinging  in  the  trunnions^  may  be  rotated  in  a  circular  direction,  and 
thus  assume  any  angle.  The  front  diak  is  moved  by  the  louej^t  wheel,  and 
the  back  dmk  by  the  upper  and  exposed  wheeL  There  is  a  spring  clip  on 
the  back  of  the  instrument  which  will  carry  a  cylindric  glass.  It  gives  cocD' 
mand  of  a  complete  set  of  spherical  glasses,  both  positive  and  negative, 
seven tV'si.x  in  number.  In  other  particulars  the  instrument  is  copied  after 
Ivoring'a  latest  model. 

Parent  has  joined  the  army  of  modifiers  of  the  ophthalmoscope  by  modi- 
fying his  own  iostrumeut.  He  has  added  a  ring,  of  a  diameter  of  thirty- 
eight  millimetres,  upon  which  is  fixed  eccentrically  a  disk  coDtaining  ten 
concave  cylindrical  glasses,  ranging  from  D0.5  to  D  6.  The  aero  of  thb 
wheel  has  the  shape  of  a  triangular  sector,  which  admits  of  the  reading  of 
the  spherical  glasses  plat!ed  beneath.  For  the  determination  of  myopia  and 
hyperraetroi>ia  without  astigmatism » the  cylinders  are  placed  with  their  axes 
vertical.  The  comliination  of  three  disks,  rotating  in  a  concentric  manner, 
makes  a  necessarily  heavy  and  clumsy  instrument — B,] 
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2.-.THE  FIXED  OR  DEMONSTRATING  OPHTHALMOSCOPE  OF 

LIEBREICH. 

This  instrument  is  constructed  upon  the  principle  of  the  concave  mirror 
as  it  is  employed  in  the  indirect  mode  of  examination,  and  is  so  arranged 
that  the  whole  apparatus  (mirror  and  object-lens)  is  fixed  to  a  table,  thus 
allowing  the  surgeon  free  use  of  his  hands,  and  when  it  is  properly  adjusted, 
enabling  even  an  unskilled  observer  to  see  the  details  of  the  fundus. 

The  instrument  consists  of  two  tubes,  moving  one  over  the  other.  That 
nearest  to  the  surgeon  has  a  small  oblong  portion  cut  out  of  its  side,  in  order 
to  admit  the  light  to  the  concave  mirror,  which  is  attached  to  its  extremity. 
Behind  the  speculum,  there  is  a  small  clip  for  an  ocular  lens.  The  other 
tube  carries,  at  its  free  end,  a  biconvex  object-lens  of  from  two  to  two  and 
one-half  inches  focus,  which  is  to  be  placed  about  two  and  one- half  inches 
from  the  patient's  eye.  The  two  tubes  are  movable,  one  upon  the  other,  by 
a  rack  and  pinion,  so  that  the  mirror  and  the  object-lens  may  be  adjusted  to 
any  required  distance.  The  whole  apparatus  is  supported  on  an  upright 
stem,  and  may  be  fixed  by  a  clamp  to  the  corner  of  a  table.  This  stem  is 
also  supplied  with  a  movable  rest  to  receive  the  patient's  chin,  and  thus  to 
steady  nis  head,  which  purpose  is  likewise  assisted  by  a  small  arc,  supported 
by  a  rod  adjusted  to  the  upper  end  of  the  stem,  the  arc  receiving  the  patient's 
forehead.  Two  small  black  shades  are  adjusted  to  the  tubes,  so  as  to  cut  off 
the  light  of  the  lamp  from  the  eyes  of  the  patient  and  the  observer.  The 
lamp  is  to  be  placed  a  few  inches  from  the  instrument,  and  nearly  opposite 
to  the  opening  in  the  tube  containing  the  mirror,  so  that  its  rays  may  fall 
direct  upon  the  latter.  The  patient  is  to  be  seated  at  the  other  end  of  the 
apparatus,  having  the  eye  under  examination  on  a  level  with  the  object-lens, 
and  about  two  and  one-half  inches  from  it.  Before  illuminating  his  eye,  it 
will  be  best  to  throw  the  light  upon  the  palm  of  our  hand,  upon  which  it 
should  form  a  bright  circle  of  light  having  a  small  central  dark  spot ;  if  this 
is  obtained,  the  instrument  is  properly  adjusted,  and  the  light  should  be 
thrown  into  the  patient's  pupil,  which  should  be  widely  dilated  by  atropine. 
If  the  reflection  is  not  round,  but  jagged  or  faint,  there  is  some  fault  in  the 
adjustment  of  the  lamp,  mirror,  or  object-lens,  which  must  be  corrected 
before  the  examination  is  commenced.  If  the  reflections  of  the  lamp  on  the 
retina  confuse  the  image,  the  object-lens  should  be  slightly  turned,  so  as  to 
separate  the  two  reflections  and  remove  them  from  the  centre  of  the  field  of 
view. 

This  instrument  is  especially  useful  for  demonstration  to  a  class ;  or  for 
the  purpose  of  drawing  the  appearances  of  the  fundus,  as  it  leaves  both 
hands  of  the  surgeon  at  liberty.  For  common  examination  it  is  too  tedious 
and  inconvenient,  as  we  are  completely  dependent  upon  the  patient,  for  the 
slightest  movement  of  his  eye  will  throw^  the  object  out  of  view,  whereas  with 
the  hand  ophthalmoscope  we  are  chiefly  dependent  upon  our  own  dexterity. 

A  very  excellent  raodifieation  of  Liebreicn's  instrument  htis  been  made  by 
Messrs.  Smith  and  Beck,  as  suggested  by  Mr.  Kilburn.  It  is  more  easily 
adjustable,  and  its  position  with  regard  to  the  patient  and  observer  can  be 
more  readily  changed.  Instead  of  being  screwed  on  to  the  edge  of  the  table, 
this  instrument  is  fixed  upon  a  small  board  supplied  with  rollers,  which 
enables  its  position  to  be  changed  with  great  facility,  and  quite  independently 
of  the  patient.  Moreover,  the  standard  carries  a  paraffin  lamp,  so  that  the 
position  of  the  ophthalmoscope  towards  the  light  always  remains  the  same, 
even  although  the  former  may  be  moved  nearer  to,  or  further  from,  the 
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patient.  This  arrangement  save-s  a  great  deal  of  time  <ui<i  tnumt^  slfl 
ubviMtes  llie  constant  change  of  position  between  the  lamp  and  the  ophthal-J 
raowoope,  necessitated  by  any  movement  of  the  latter.  The  rest  which  sup-j 
ports  the  patient's  chin,  instead  of  being  att4*ched  lo  the  insiruraent,  isl 
independent  of  it,  and  is^  !*upportcd  on  a  separate  standard.  Thia  permitaj 
the  posititui  of  the  instrument  to  be  changed  without  alTectiug  that  of  thai 
patitnt,  I 

Dr.  Lionel  Beale  has  devised  a  very  ingenious  ophthalmoscojK*,  which  caaj 
be  use<i  without  darkening  the  room,  and  which  wiil  he  found  especiallfj 
useful  in  the  light  wards  of  a  hospital,  and  in  the  phyaiciau'a  coufijulting'j 
room.  I  have  been  able  to  see  the  details  of  the  fundus  perfectly  with  it  hf\ 
broad  daylight.  I 

Dr.  Beale  bus  obtained  this  result  hy  enclosing  the  reflector  and  lens  in  aJ 
tube,  to  tlie  side  of  which  is  adapted  a  small  paraflin  lamp,  with  a  liirgtj 
plano-convex  lens.  The  illumination  is  so  strong  that  it  is  not  necessgnry  if*r] 
the  lube  to  fit  at  all  accurately  to  the  margin  of  the  orbit*  and,  indee<f,  die] 
instrument  can  be  used  quite  successfully  even  if  tw«j  or  three  inch** 
of  daylight  intervene.  The  reflector  is  fixed  in  the  tube  at  th^ 
anglcj  and  the  lens  ig  made  to  incline  a  little,  su  as  to  remove  the  ri 
upon  the  retina  out  of  the  field  of  vision.  With  this  instrument  the  Mpuc^ 
disk  is  at  once  brought  into  view  without  any  difficulty,  and  as  the  lamji] 
moves  with  the  mirror  an<l  lens,  experienced  persons  can  use  the  apfiaratui 
successfully  almost  upon  the  iirst  trial.  The  instrument  weiglis  nearlv  *l 
pounds  but  it  can  be  made  very  much  lighter.  The  lamp  is  the  »ame  as  iKili 
which  Dr.  Beale  has  adapted  to  the  hand  microscope  he  used  for  the  deiuon«j 
atratiou  of  objects  in  his  lectures.  For  making  ophthalmoscopic  drawinj^ 
the  in&trument  can  be  fixed  to  a  pillar  and  stand.  The  artiHl  can  work  iiu 
daylight  with  very  little  effort,  while  the  patient  can  retain  the  eye  fixed  iai 
the  proper  position  without  exertion.  1 

The  instrument  has  In-en  made  by  Mr.  Hawkeelj,  of  Blenheimstreet,  Bood 
Street,  who  is  now  engaged  in  simplifying  the  arraif  .  as  much  u 

possible,  and  in  carrying  out  some  improvements  an^  j;  the  weight 

of  the  metal* work.  Mr.  Hawksley  thinks  the  cost  wUi  be  Jess  than  iwu, 
guineas. 

Mr.  Brudenell  Carter's  new  demonstrating  ophthalmcjscope  is  by  far  •«>«, 
of  the  best.     "The  apparatus  requires  the  use  of  a  table^  which  shouI<l  hej 
four  feet  long*  and  which  neeil  not  be  more  than  eighteen  laches  wide;  or 
may  be  arranged  across  one  end  of  an  r)rdinary  dining*table.     The  pei 
whose  eye  is  to  be  observed  should  be  seated  comfortably,  a^  shown  al  A  iai 
Fig.  236,  with  his  chin  supported  by  a  chin-rest,  which  can  be  Hxod  *t  and 
desired  height^  and  which  should  render  the  phioe  of  the  fece  vertical,    T1j<1 
mirror  (M),  of  thirteen  inches  focal  length  and  four  inches  diameter,  si 
then  be  arranged  with  its  central  aperture  about  the  same  height  as  th< 
to  be  examined,  and  shouhi  be  placed  opposite  the  face  at  the  other  914 
the  table,  about  forty  inihes  from  tfie  chin-rest.     The  flame  of  the  lamp  (f) 
should  be  placed  at  the  same  height,  distant  about  thirteen  iucIm     " 
line  from  the  centre  of  the  mirror,  nnd  about  eight  iiichcs  to  th' 
of  a  line  drawn  from  the  mirror  to  the  chin-rest.     The  screen  uit 

ofl'  all  direct  lamplight  from  the  patient;  and  the  stand  f ni,  v^}  -«i 

square  of  blue  glass,  should  be  interposed  between  the  ^♦f. 

but  close  to  the  former,  and  with  the  glass  at  such  an  m  "''t 

reflect  light  to  the  patient.  The  lene,  of  eight  inches  focai  length  and  i(^^ 
iDches  diameter,  roughly  set  to  the  height  of  the  eye  by  the  scrvw  at »,  u 
then  placed  about  eight  inches  from  the  patient,  with  its  long  duithle  baiKllr 
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(h)  turned  towards  the  observer,  who  first  so  disposes  the  mirror  and  lens  as 
to  throw  a  circle  of  light  about  the  size  of  a  shilling  upon  the  eye  of  the 
patient,  and  then  seats  himself  behind  the  mirror  to  complete  the  adjust- 
ments required  for  a  perfect  view  of  the  fundus  oculi.     Whilst  looking 

Fig.  286. 


through  the  aperture  he  may  impress  slight  movements  upon  the  mirror, 
turning  it  either  upon  the  vertical  axis  of  its  stem,  or  upon  the  horizontal 
axis  on  which  it  swings  in  its  gimbal.  By  means  of  the  handle  (h)  with  its 
terminal  pillar  (r),  he  may  move  the  lens  nearer  to  or  further  from  the 
patient,  or  across  the  table  in  such  a  manner  as  to  transfer  the  light  even 
from  one  eye  to  the  other.  By  causing  the  pillar  (p)  to  move  in  an  arc  he 
may  render  the  plane  of  the  lens  oblique,  so  as  to  displace  reflected  images, 
and,  by  the  fine  adjustment  governed  by  the  screw  (k),  he  may  regulate  the 
height  of  the  lens  with  exactness.  So  complete  is  the  mastery  over  all  parts 
of  the  apparatus  that  a  very  little  practice  renders  it  possible  to  follow  all 
slight  movements  of  the  eye  as  readily  as  with  a  hand  ophthalmoscope,  while 
the  resulting  image  is  about  four  times  as  large  as  any  that  an  ordinary 
hand  ophthalmoscope  will  afford.  The  large  mirror  and  the  position  of  the 
lamp  combine  to  furnish  a  very  powerful  illumination,  and  the  absorption 


Fig.  237. 
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of  yellow  rays  by  the  blue  glass  renders  the  light  so  little  irritating  that  it 
has  scarcely  any  tendency  to  produce  contraction  of  the  pupil,  and  the  use 
of  atropine  is  therefore  in  most  cases  unnecessary.  The  arrangement  of  the 
apparatus  is  shown  in  ground-plan  in  Fig.  237,  where  m  shows  the  position  of 
the  mirror,  r  tliat  of  the  chin-rest,  f  that  of  the  flame,  with  its  screen  s,  and 
its  blue  glass  g  ;  l  shows  the  lens,  and  i  the  position  of  the  inverted  image." 
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S.— BINOCULAR  OPHTHALMOSCOPES^  ETC, 
We  are  indebted  for  this  valoable  and 


Dr.  Giraud- 


igenious  luetmmeDt 
Teulon,  who  was  the  first  to  solve  the  difficult  problem  how 
to  gain  a  binocular  view  of  the  details  of  the  fiinduSt  and  thus  give  $i  stereo 
Boopic  effect  to  the  image. 

The  annexed  diagram  (Fig.  238)  will  explain  its  mode  of  action.    Let  0 

be  the  eye  of  the  patient,  L  the  object- 
lens,  and  m  n,  the  concave  mirror,  having 
a  central  aprture.  Behind  the  mirror 
are  two  rhombs  (R  R)  of  crown  glaae, 
ground  so  as  to  aflbrd  a  double  refraction 
at  an  angle  of  45".  These  rhombs  are  in 
contact  at  the  edge  o,  thus  equally  divid- 
ing the  aperture  of  the  mirror.  The  effect 
of  this  arrangement  is  that  each  pencil  of 
rays,  diverging  from  the  actual  image  (a) 
of  the  background  of  the  eye,  after  falling 
upon  the  mirror,  is  divided  into  two — a 
right  and  left  half— and  is  then  reflected 
by  the  opposite  sides  of  the  rhombs  io 
such  a  manner  that  it  will  emerge  parallel 
to  its  original  direction,  and  give  rise  to 
two  inverted  images  d  and  y.  The  one 
{d)  belonging  to  the  right  eye,  the  other 
ig)  to  the  left.  In  order  to  cause  these 
two  images  to  become  united,  two  de- 
centred  Tenses  are  adjusted  behind  the 
rhombs.  The  two  imagCiS  d  and  g  are 
consequently  united  at  a  ,  and  tiie  obeerver 
thus  gains  one  stereoscopic  view  of  the 
details  of  the  fundus. 

The  disadvantage  of  this  ophthalmo- 
scope, as  originally  constructed,  was,  that 
as  the  rhombs  were  adjusted  for  a  certain 
fijted  distance,  it  only  suited  persons  whoee 
eyes  were  a  corresponding  width  apart 
from  each  other;  for  if  they  were  either 
nearer  or  ftirther  apart  than  the  ocular 
openings,  the  i^urgeon  either  found  that  one  eye  was  altogether  excluded 
from  participation  in  the  visual  act,  or  that  he  saw  double.  This  difficulty 
has  now  been  removed  by  a  divisiim  of  one  of  the  rhombs  into  two  parts, 
the  outer  of  which  is  movable,  and  thus  allows  of  the  instrument  being 
adapted  to  all  eyes. 

The  mode  of  using  this  insirument  diflers  somewhat  from  that  of  the  or- 
dinary monocular  ophthalmosco|ie.  Before  attempting  to  use  it,  the  ol>server 
should  accurately  adjust  it  for  his  eyes,  so  that  when  he  is  looking  with  bfith 
eyes  at  an  object,  he  receives  a  single,  clearly  defined  image.  The  reiid ieet 
mode  of  adjusting  the  instrument  is,  to  pull  out  to  its  furthest  extent  the 
screw  at  the  end,  which  governs  the  position  of  the  movable  half  of  the 
prism,  and  then  to  look  through  the  ocular  openings  at  the  flame  of  the 
lamp  placed  at  a  distance  of  from  twelve  to  eighteen  inches.  If  the  observer 
only  sees  one  image  of  the  flame,  he  must  alternately  cli>se  each  eye,  and 
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notice  whether  the  image  remains  apparent  on  the  closure  of  either  eye; 
if  80,  the  instrument  is  properly  adjusted.  But  if  the  image  disappears 
when  one  eye  is  shut,  it  shows  at  once  that  the  observer  was  only  looking 
through  one  ocular  opening,  and  that  the  position  of  the  rhomb  must  be 
changed.  If  two  images  are  seen,  the  screw  must  be  gently  pushed  in  (or 
out,  as  the  case  may  be)  until  they  are  brought  closer  and  closer  together, 
and  are  at  last  fused  into  one  clear  and  well-defined  image,  which  must  re- 
main apparent  on  the  closure  of  either  eye.  The  lamp  is  then  to  be  placed 
directly  behind  the  patient,  so  that  its  rays  may  pass  over  his  head  to  the 
observer,  who  is  seated  straight  before  him.  Before  the  examination  is  com- 
menced, the  surgeon  should  again  convince  himself  of  the  proper  adjustment 
of  the  instrument,  by  throwing  the  light  into  the  pupil  and  noticing  whether 
or  not  he  sees  one  image  of  it,  and  whether  this  remains  apparent  when 
either  eye  is  closed.  At  first,  it  is  better  to  dilate  the  pupil  with  atropine, 
as  this  greatly  facilitates  the  examination,  for  even  to  an  accomplished 
ophthalmoscopist  the  binocular  ophthalmoscope  will  prove  somewhat  strange 
at  the  commencement,  and  will  require  to  be  used  a  few  times  before  he  l^ 
comes  thoroughly  familiar  with  it.  In  the  more  recent  form  of  Giraud- 
Teulon's  instrument,  the  mirror  admits  of  a  lateral  movement,  so  that  the 
lamp  may  be  placed  at  the  side  of  the  patient.  I,  however,  much  prefer  the 
illumination  from  above ;  still,  this  is  not  always  convenient,  and  therefore 
it  is  necessary  that  the  mirror  should  have  a  lateral  movement,  more  especi- 
ally for  the  direct  examination,  which  it  renders  more  easy. 

A  very  excellent  form  of  binocular  ophthalmoscope  has  been  invented  by 
Messrs.  Laurence  and  Heisch.  [Fig.  239.]  It  consists  of  a  set  of  prisms 
arranged  so  as  to  divide  the  rays  into  two.  The  two  central  prisms  are 
fixed,  out  the  two  lateral  ones  are  movable  in  such  a  manner  that  they  not 
only  allow  of  a  lateral  movement,  but  their  inclination  can  also  be  changed, 
80  that  the  angle  of  divergence  of  the  rays  from   the   median  line  can 

[Fig.  239.] 


be  altered  as  may  be  necessary.  On  account  of  this  arrangement,  the  de- 
oentred  lenses  of  Giraud-Teulon  are  unnecessary,  and,  instead  of  these, 
convex  spherical  lenses  may  be  employed,  and  the  image  be  thus  consider- 
ably enlarged. 

"The  instrument^  consists  of  a  horizontal  metallic  plate  [A  B]  one  and 
one-half  centimetre  wide  and  ten  centimetres  long,  with  a  central  perfora- 
tion. Behind  this  plate  the  central  prisms  [E  E]  are  fixed,  and  the  lateral 
ones  [F  F]  slide  in  movable  settings,  furnished  with  an  index  and  graduated 
scale,  by  which  their  distance  apart  can  be  read  off*  at  a  glance.  Their  in- 
clination is  regulated  by  a  screw  [G  G]  that  acts  upon  both  of  them  at  once. 
The  mirror  [K]  turns  upon  a  pin  on  the  upper  part  of  the  plate,  and  the 


^  Vide  Carter's  translation  of  Zander,  p.  61 
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[Fig.  240.] 
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instrument  is  couipleied  by  a  movable  wooden  bandJe.  The  metallic  por- 
tions are  cunsl meted  of  alumlniiiin  bronze,  and  the  total  weight  Is  tbtu 
reduced  to  two  ounces  and  fifty  grains.  The  case,  as  fitted  up  by  Meesre. 
Murray  and  Heath,  contains  also  an  object-lens, 
ami  two  pairs  of  ocuUirs,  and  h  made  of  a  t»bape 
and  jsize  convenient  for  the  pocket." 

[The  optical  action  of  tlie  inslrumeut  i«  repre- 
seiited  in  Fig.  240.  "O  A  and  O  B  are  tlie  ex- 
treme outer  rays  of  a  pencil  proceeding  frtim  a 
point  (O)  of  the  inverted  image  formed  by  tUe 
ordinary  object-lens ;  the  ray  O  B  is  reflected  by 
the  prism  B  to  the  prism  D,  and  hence  to  the  ob- 
server's right  eye  placed  behind  D,  Similarly, 
the  ray  O  A  is  reflected  to  the  observer's  leil  eye. 
He  then  sees  hvo  images  of  the  fundus  oculi*  Bj 
inclining  the  ocular  prisms  (D  and  C)  iowarde 
by  the  mechanism  de»cribe<l  at  Fig.  237,  the  two 
images  are  fused  into  one, 

*'  The  manner  of  using  this  instrument  ditRrs 
but  little  fi-om  that  of  using  the  ordinary  ophthal- 
moscope, excepting  that  the  light  is  placed  abo%*e 
the  head  of  the  patient,  and  in  the  same  vertical 
plane  as  that  of  the  eye  to  be  examined,  (Fig. 
241.)  The  observer  holds  the  instrument  hori- 
zoiUally,  with  the  ocular  pris^m^  opposite  bis  eyei. 
and  reflects  the  light  into  the  eye  of  the  patient  by  tilting  the  ndrror  on  its 
hioge;  in  all  other  rcijptcts  it  is  used  as  an  ordinary  ophthalmo«*c(»pe.*'— fi.] 

Fig.  241. 


^Httl  opbtKaliiHSBCOpe  ^lossesset}.  certainly,  several  advantages  over  that  ol* 
CtbtlM«t*TiHiloi).    In  ilio  first  place,  it  is  much  tighter,  which  is  very  con- 
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yenient  if  numerous  cases  have  to  be  examined,  for  then  a  heavy  instrument 
proves  irksome  and  fatiguing.  Again,  on  account  cf  the  alteration  which 
can  be  ma^le  in  the  inclination  of  the  prisms,  the  strain  upon  the  internal 
recti  muscles,  in  maintaining  a  forced  convergence  in  order  to  unite  the 
double  images  is  done  away  with.  But  this  instrument  is  rather  more  apt 
to  get  out  of  order  than  that  of  Giraud-Teulon,  if  it  be  carelessly  handled, 
as  IS  apt  to  be  the  case  in  a  class,  where  it  is  used  by  many  different  persons. 

[Coccius  has  constructed  a  modification  of  Giraud-Teu ion's  instrument,  as 
follows :  Immediately  behind  the  mirror  of  six  inches  focus,  and  in  front  of 
the  prism  apparatus,  is  a  convex  lens  of  twelve  inches  focal  length,  which 
imparts  greater  distinctness  to  the  image,  and,  at  the  same  time,  admits  of  a 
greater  magnifying  power.  The  latter  is  obtained  by  a  small  opera-glass 
adapted  for  near  objects,  which  is  connected  wtth  the  mirror  and  prism  ap- 
paratus.    ("Trans.  Fourth  Ophthal.  Ck)ngre8s,"  London,  1876.) 

Schweigger  employed  two  mirrors,  separated  from  each  other  by  the  same 
distance  as  exists  between  the  two  eyes,  each  mirror  turning  upon  a  hori- 
zontal and  a  vertical  axis.  This  instrument  is  not  applicable  for  the  exami- 
nation in  the  inverted  image.  ("  Graefe  und  Saemisch's  Hdb.  der  Augen- 
heilk.,"  iii.)— B.] 

The  great  advantage  of  the  binocular  ophthalmoscope  consists  in  its  af- 
fording us  a  stereoscopic  view  of  the  details  of  the  fundus,  so  that  they  are 
brought  into  relief.  We  are  thus  enabled  to  judge  of  the  real  thickness  of 
the  retina,  and  can  readily  determine  whether  this  is  abnormally  increased 
or  diminished.  The  slightest  degrees  of  detachment  of  the  retina  are  also 
easily  recognized.  The  optic  disk  shows  itself  in  its  reality,  and  we  can  de- 
tect at  a  glance  whether  its  surface  is  level,  arched  forward,  or  excavated ; 
whereas,  with  the  monocular  ophthalmoscope,  slight  changes  in  the  level  of 
the  disk  are  often  very  difficult  to  determine  with  certainty,  even  by  an  ac- 
complished ophthalmoscopist.  Again,  we  can  ascertain  with  facility  the 
exact  position  of  extravasations  of  blood,  exudations  of  lymph,  or  collec- 

Fig.  242. 


tions  of  pigment,  and  whether  they  are  situated  in  the  retina  or  the  choroid, 
or  perhaps  in  both  these  tissues.  These  points  in  the  differential  diagnosis 
are  often  of  much  importance  in  framing  the  prognosis. 

[An  ophthalmoscope  for  two  observers  was  first  attempted  by  De  Wecker 
and  Roger  in  1870.    Sichel  has  since  constructed  one  which  admits  of  useful 
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application  (see  "Graefe  und  Saemisch/'  1.  c,  iii.  S.  161).    BurkcV  instrument 
13  also  adapted  to  this  purpnso,     AH   in^iruments  for  two  «i  divide 

the  rays  of  light  cnniing  from  the  object  into  two  parts;  t  ^^^t^  are, 

therefore,  of  a  lower  degree  of  illumiuation,  and  hence  more  indistiiict* — ^Bt] 
Various  forma  of  aut'ophthainioecope4s^  by  which  the  sur>;eon  could  examine 
hi8  own  eye,  have  been  devised,  the  first  who  succeeded  in  eoii*lrucliDjkr  such 
an  instrument  being  Coccius;  piuce  then  Heynmnn,  Giraud-Teulon,  aod 
Zeheuder  have  invented  difTerent  kinds  of  aut-ophthalmoscopes.  The  bett 
and  sinjple^t  of  these  is,  I  think,  Giraud-Teulon's.  Its  action  is  explained 
by  the  acconijpaDying  diagram  (Fig.  *242),  copied  from  Giraud-Teulon'»  ar- 
ticle in  the  French  translation  of  Mackenzie.  The  instrument  coosisls  of 
two  plane  niirrora  m  m',  inclined  to  one  another  at  an  angle  of  90'^,  and 
]daced  in  front  of  the  observer*  A  concave  mirror  (c  c)  is  held  obliquely 
before  the  left  eye  (g),  so  that  the  mya  from  a  flame  (F)  are  reflectetJ  oo  to 
m^  and  thence  on  to  m\  whieh  will  reject  them  into  the  right  eye  {d}.  A 
double  convex  lens  I  is  placed  between  tl  and  m,  by  whicii  an  inverted  aerial 
image  of  A  is  forme<!,  which  is  situated  in  reality  at  a  between  the  two  rair 
rorsj  but  which  will  appear  to  g  to  be  situated  beyond  the  mirror  m  at  o". 
In  fact  the  rays  tnianatiug  from  cf,  instead  of  passing  straight  on,  are  be^it 
twice  at  a  right  angle,  and  brought  back  to^,  without  having  undergone  any 
change  in  their  relative  positions. 


4.— THE  EXAMINATION  WITH  THE  OPUTHALMOSCOPK. 


In  the  ^selection  of  a  portable  monocuhir  ophthalmoscope,  our  choice 
the  examination  of  the  inverted  image  lies,  I  think,  between  the  instruments 
of  Coceius  and  Liebreich.  The  latter,  on  account  of  its  being  somewhat 
easier  to  use,  is  the  one  most  generally  employed.  But  as  certain  difficultici 
in  the  use  of  the  ophthalmoscope  have  always  to  be  overcome  by  beginners, 
I  think  it  just  as  well  that  they  i^hould  commence  at  once  with  the  best  in- 
strument, even  altliough  the  difficulty  of  the  examination  be  thereby  some- 
what  enhanced.  I  have  for  many  years  used  Coccius'  instrument  for  the 
inverted  image,  in  preference  to  any  other,  ai*  it  possesses  certain  decided 
advantages  over  the  concave  mirror.  Thus,  on  account  of  the  lateral  col* 
lecting  lens,  we  can  alter  the  focal  length  of  the  mirror  and  the  intensity  of 
the  illumination  to  any  desired  extent,  and  we  can  also  more  fully  concen- 
trate the  pencil  of  light  upon  any  given  portion  of  the  fundus  which  we 
wish  to  submit  to  special  examination.  The  corneal  reflex  is  also  much  less, 
and  this  is  of  great  importance  if  the  pupil  is  very  small,  as  is  frequently 
the  case  in  elderly  jjeople,  in  whom,  with  the  coucave  mirror,  we  cuin  often 
obtain,  on  account  of  the  great  corneal  reflex,  hut  a  very  imperfect  view  of 
the  fundus  without  artificial  dilatation  of  the  pupil 

Coccius'  ophthalmoscope  is  also  decideiily  better  than  Liebreich's  for  th« 
examination  of  the  erect  image,  although  it  is  for  this  purpose  somewhat  in- 
ferior to  Zehender  s.  But  to  persons  wlio  desire  to  have  ouly  one  ophthal- 
moscope, which  shall  serve  them  for  all  purpiisea,  I  should  recommend  that 
(►f  Coccius,  as  fulfilling  this  desideratum  better  than  any  other  [Any  of 
the  modern  ophthalmo6eo|>e3  are  better  for  all  purposes  of  examination  than 
the  instruments  first  invented.  The  introduction  of  the  principle  of  the 
Ilekoss  disk,  or  of  any  apparatus  at  the  back  of  the  mirror  for  holding  the 
necessary  glasses,  is  an  absolute  necessity  in  the  practice  of  modern  ophthaU 
raologv.  All  the  modern  instruments  in  use  are  good,  but  special  preference 
should  be  given  to  I>r.  Loring's. — B.] 
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For  conducting  an  ophthalmoscopic  examination,  a  darkened  room  and  a 
bright,  sleady-burning  lamp  are  essentially  necessary.  In  arranging  a  room 
for  thiwS  purpose  in  a  public  JDStilutiou,  care  must  be  taken  that  a  bright 
Btream  of  daylight  does  not  enter  directly  in  front  of  the  patient,  aa  thia 
pnjduces  great  redection,  weakens  the  illumination  of  the  fundus,  and  renders 
the  examination  far  more  difficult,  and  needlessly  trying  tu  the  eyes  of  the 
surgeon. 

The  best  gas-lamp  for  ophthalmoscopic  purposes  is  that  employed  at  Moor- 
fields,  which  hai^  an  Around  porcelain  burner,  perforated  by  a  number  of 
small  aperture*',  and  closed  underneath  by  a  very  fine  wire  gauze,  so  as  to 
regulate  the  draught,  and  thus  steady  the  flame.  The  burner  should  not  be 
too  small,  but  should  give  a  full  round  Hame,  as  this  affords  a  much  better 
iUumiuation  than  if  the  tlame  is  long  and  thin.  It  is  attached  to  a  bracket, 
which  admitii  of  a  universal  mLivement  in  all  directions.  In  the  couBulting 
room,  a  stantlard  ujirighi  burner,  connected  with  a  gas-pipe  by  means  of  an 
elastic  tube,  will  be,  however,  perhaps  more  convenient.  Or  a  good^  bright- 
burning  moderator  lamp  may  be  employed.  The  lamp  or  burner  is  to  be 
covered  only  by  a  chimney,  and  not  a  globe.  In  order  to  decrease  the  in- 
tensity of  the  light,  and  thus  to  diminish  the  contraction  of  the  pupil,  a  blue 
chimney  may  be  employed,  or  what  is  still  better,  a  blue  object-lens,  as  sug- 
gested by  Mr.  Carter,  which  is  made  by  cementing  a  plane,  light-blue  glafls 
(A  tint)  between  two  pluno-convex  lensi^s  of  the  required  power. 

It  is  best  for  the  beginner  to  have  the  pupil  widely  dilated  by  atropine,  as 
this  greatly  facilitates  the  examination  ;  but  when  he  has  acquired  some 
dexterity  in  the  use  of  the  ophthalmoscope,  he  must  learn  to  examine  with 
an  undiluted  pupil,  for  the  use  of  atropine  proves  very  inconvenient  to 
patients.  It  should,  therefore,  only  be  employed  exceptionally,  and  when  it 
is  absolutely  necessary,  as  for  instunce  when  the  pupil  is  very  small,  and  the 
periphery  of  the  fundus  has  to  be  examinetl  for  a  suspected  slight  detach- 
ment of  the  retiua^or  morbid  changes  in  the  outlying  portions  of  the  choroid 
and  retina.  The  examination  in  the  region  of  the  yellow  spot  is  also  very 
difficult,  on  account  of  the  great  reflection  of  the  light,  and  the  great  con* 
traction  of  the  pupil  when  this  piart  of  the  eye  is  illuminated.  If  airopia  is 
used,  only  a  weak  solution  should  be  employed,  otherwise  the  dilatation  of 
the  pupil  will  not  only  last  some  time,  but  there  will  also  be  much  incon* 
venience  from  the  paralysis  of  the  accommodation,  which  will,  perhaps, 
prevent  the  putient  from  u^iug  his  eyes  for  reading  and  writing  for  several 
days.  For  the  purposi^"  of  simply  dilating  the  pupil  for  ophthalmoscopy,  ji 
drop  of  a  solution  of  one  grain  of  atropine  to  ten  or  twelve  fluidounces  of  water 
will  suffice  to  produce  the  renuisite  degree  of  dilatation  in  about  an  hour, 
and  it  will  continue  from  twelve  to  thirty  hours.  The  atropinixed  gelatine 
disks  will  be  found  very  convenient,  as  the  patient  can  himself  place  one  in 
the  eye,  before  his  visit  to  the  surgeon. 

[By  far  the  best  exjilanation  of  the  principles  of  the  c^pblhalmoscopic 
diagn<)sis  of  refraction  has  been  offered  by  Dr.  Loring,  and  it  is,  therefore, 
here  given  in  his  own  words: 

"Ophthalmoscopic  diagnosis  of  the  refraction  of  an  eye  can  only  be  done 
accurately  when  the  accommodation  is  at  rest.  As  a  preliminary  to  such  an 
examination  the  observer  must  have  a  thorough  knowledge  of  the  state  of 
his  own  refraction  and  accommcHJation.  Generally^  sufficient  relaxation  can 
be  obtained  in  emmetropia  by  making  the  patient  look  at  a  distance,  or  into 
vacancy.  This  is  much  easier  for  a  myope  than  for  a  hypermetrope,  as  he 
has  only  to  look  at  some  point  beyond  his  far  point.  In  the  observer  the 
ability  to  relax  the  accommodation   varies  very  much,  from  the  power  to 
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cUaguosttcated  by  simple  inspection  of  the  corneal  rellex.  This  reilex,  iis 
also  the  movement  of  tlie  light  ami  shadow  on  the  cornea  wlieo  the  mirror 
b  turned  on  it«  axitf^  depends,  in  low  degrees  i^t^  ametropia,  almost  entirely 
,f>n  the  distance  of  the  observer  from  the  observed  eye.  These  appearances 
will  vary  according  as  a  concave  or  a  plane  mirror  is  nded.  Thi«  method  of 
inspection  atfords  no  means  of  distinguii^bing  between  axile  ametropia  and 
ametropia  of  curvature.  In  a  myopic  eye  the  bright  portion  of  the  corneal 
crescent  is  situated  at  the  periphery,  on  the  side  from  which  the  liglit  comes, 
and  increases  in  extent  in  proportion  to  the  degree  of  myopia,  lu  a  hyper- 
metropic eye  tiie  shadow  occupies  this  position,  and  diminishe8  in  extent  in 
proportion  to  the  degree  of  hypermetropia  present.  In  simple  myopic 
astigmatism,  the  illuminated  purtion  will  assume  the  form  of  a  crescent,  or 
of  a  triangle  with  lis  apex  toward  the  Hnaimit  of  the  cornea,  and  will  be 
large  in  proportion  to  the  degree  in  which  myopia  is  preeent.  The  move- 
ment of  the  shadow  upon  the  astigmatic  meridian  correaponda  to  the  move- 
ment of  the  mirror.  In  compound  myopic  astigmatism,  in  both  meridians 
the  shadow  will  move  in  the  same  direction  aa  the  mirror,  but  the  illuminated 
portion  of  the  pupil  will  be  relatively  larger  in  the  more  myopic  meridian. 
In  simple  hypermetropic  astigmatism,  the  shadow  will,  in  both  meridians, 
move  in  a  direction  contrary  to  the  movements  of  the  mirror.  In  the 
hypermetropic  meridian  it  will  be  well  at  the  periphery,  and  will  be  more 
pronounced  in  proportion  to  the  amount  of  hypermetropia  present.  In  com- 
pound hypermetropic  jietigmatism,  the  shadow  will  be  deeper  and  smaller  in 
that  meridian  in  which  the  hypermetropia  is  the  mo8t  marked.  (See  "  Koyal 
London  Ophthalmic  Hospital  Reports,  *  August,  1880.) — B.] 
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The  patient  is  to  be  seated  on  a  chair,  and  the  lamp  should  be  placed  be- 
side, and  somewhat  behind  him,  at  the  side  corresponding  to  the  eye  which 
is  to  be  examined.  The  surgeon  then  «eats  himself  directly  opposite  to  the 
patient,  and,  holding  the  mirror  in  his  right  hand,  places  it  close  before  his 
eye,  so  that  its  upper  edge  rests  against  the  superior  margin  of  the  orbit. 
'J?hen,  turning  the  mirror  slightly  towards  the  lamp,  he  throws  the  reflection 
of  the  flame  into  the  eye,  the  pupil  of  which  will  be  brightly  illuminated. 
This  movement  of  the  mirror  must  be  very  slight,  and  simply  made  by  rotat- 
ing the  hands  a  very  little  between  the  fingers,  otherwise  the  reflection  will 
he  thrown  considerably  above  or  to  the  side  of  the  patient  s  head.  The  be- 
ginner always  finds  some  difficulty  in  actpiiring  these  tilight  movements  of 
the  mirror,  as  also  the  power  oi'  moving  his  own  head  in  ditftirent  directions, 
and  yet  constantly  keeping  the  eye  well  illuminated.  When  the  fundus  is 
thorimghly  lrghte<l  up,  the  rim  of  the  biconvex  object-lens  is  to  be  taken 
lightly  belween  the  ibretingcr  and  thumb  of  the  left  hand,  and  held  about 
two  inches  from  the  eye  under  examination.  The  ring  finger  is  to  be  placed 
against  the  upper  edge  of  the  orbit,  in  order  to  steady  the  hand,  and  this 
leaves  the  little  tinger  free  for  lit\ing  the  upper  lid  if  necessary,  [Fig,  243.] 
The  object-lens  should  be  held  at  such  a  distance  from  the  eye,  that  its  focal 
length  coincides  with  the  pupil.  A  two-inch  lens  should,  therefore,  be  held 
a  little  less  less  than  two  inches  from  the  cornea,  and  a  three-inch  lens  a 
little  le^a  than  three  inches.  At  first,  some  difficulty  is  always  experienced 
in  keeping  the  eye  illuminated  during  the  adjustment  of  the  objc^ct-Iens,  as 
the  observer's  attention  is  apt  to  be  entirely  directed  to  it,  and  he  forgets  all 
about  the  illumination.     Indeed,  one  of  the  chief  difficulties  that  the  be- 
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ginner  has  to  overcome,  is  tliat  of  learniug  to  work  both  hand*  readily  to- 
gether. 

When  the  fundus  is  well  ill uminated,  we  should  first  endeavor  to  ^in  a 
view  of  the  optic  disk,  aud  the  patient  should  therefore  be  directed  to  look 
at  the  ear  of  the  observer  which  is  on  the  opposite  side  to  the  eye  under  ex* 
amination,  so  that  the  optic  axis  of  the  latter  may  be  turned  sornewhftt 
inwards.  Thus,  if  the  right  eye  is  to  be  examined,  the  patient  ahonUi  look 
towards  the  surgeon^s  right  ear,  and  vice  verstf ;  for  as  the  entrance  of  the 
optic  nerve  is  not  situateti  in  the  optio  axis  (centre  of  the  retina),  but  ti^wsird:* 
its  nasal  side,  it  is  necessary  that  the  patient  should  look  inwards*  in  order 
that  the  disk  may  be  brought  directly  opposite  to  the  observer's  eye.  To 
gain  this  |XJsitioii,  the  patient  may  also  be  directed  to  lo<jk  at  the  uplifl««i 
little  finger  of  the  hand  holding  the  ophthalmoscope.  In  this  cskse  it«  handle 
raay  be  held  horizontally,  and  the  left  hand  used  for  holding  the  mirror 
when  the  lefl  eve  is  under  examination.     It  is  still  more  convenient  to  haw 


Fig.  248 


in  or  board,  divided  into  differently  numbered  compartments,  placed 
T&  some  distance  bohiod  the  surgeon.  The  patient  is  then  directixi  to  luok 
at  a  certain  figure  upon  the  board,  according  to  the  part  of  the  flindus  whicli 
w*e  desire  to  examine.  The  object  should  always  be  placed  at  some  di^tanw*, 
in  order  that  the  patient's  accommodation  may  be  relaxed  to  the  utmrjot. 
Thi:  entrance  of  the  optic  nerve  is  readily  recognized  by  ita  prenenting  a 
wliitish  reflex,  instead  of  the  red  glare  reflected  from  the  fundus.  Aj  »wo 
n»  thi:*  wldte  reflex  Js  obtained,  the  object-lens  should  be  adjustini,  and  wet 
fihall  then  have  no  difficulty  in  finding  the  optic  nerve  entrance,  which  ap- 
pears in  the  Ibrm  of  a  circular  pinkish-white  disk,  on  whose  expaude  an- 
noticed  numerous  bloodvessels,  which  diverge  from  it  to  b<*  distribmed  to 
diiferent  portions  of  the  retina.  If  the  disk  is  not  in  view,  it  may  alito  be 
eflidiv  found  by  tracing  some  of  the  retinal  vessels  up  to  the  point  towaid» 
whiclr  they  converg^^ — L  «.,  the  optic  nerve  entrance.    The  dbk  having  been 
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found,  the  observer  should  very  carefully  study  its  color,  the  appearance  of 
its  surface  aod  raargiD,  aud  the  course  of  the  bloodvessels  upou  it,  in  order 
that  these  different  points  may  be  well  impre^ed  upon  his  memory.  lu  the 
next  place,  passing  from  the  disk,  the  different  portions  of  the  fundus  should 
be  successively  exarained,  and  the  appearance  and  motle  of  distribution  of  the 
retinal  vessels,  and  the  difference  between  them  and  thos^e  of  the  choroid  be 
carefully  studied.  The  beginner  should  at  first  always  examine  a  coosidei- 
able  number  of  healthy  eyes,  and  study  very  attentively  the  physiological 
appearances  of  the  fundus,  and  the  various  peculiarities  which  may  occur 
within  normal  limits*  And  then,  when  he  has  become  thoroughly  conver- 
sant with  thei^e  diversities,  he  should  pass  on  to  the  examination  of  the  path- 
ological conditions.  The  examination  of  the  rabbit's  eye,  also,  affords 
excellent  practice;  and  in  the  Albino  rabbit,  the  distribution  of  the  choroidal 
and  retinal  vessels  can  be  most  beautifully  seen.  As  the  opportunity  of  ex- 
amining a  considerable  number  of  human  eyes  is  not  always  to  be  had,  the 
foUowing  instrument,  made  by  Nachet,  of  Paris,  will  be  found  extremely 
useful  for  practising  ophthalmoscopy,  and  for  studying  many  of  the  morbid 
appearances  of  the  fundus.  It  consists  of  an  artificial  eye,  or  dummy,  made 
of  brass,  and  fitted  in  front  with  a  lens  in  the  situation  of  the  cornea.  This 
lens  is  covered  with  a  black  metal  cap,  having  a  central  aperture  corre- 
sponding to  the  pupiL  There  are  two  of  these  caps,  the  one  having  a  very 
small  central  opening  corresponding  to  the  normal  size  of  the  pupil;  the 
other  a  large  aperture,  like  a  widely  dilated  pupiL  By  changing  the  lens, 
we  may  convert  the  eye  into  a  hypermetropic,  myopic,  or  astigmatic  one. 
The  posterior  half  of  the  eye  opens,  so  as  to  admit  of  the  insertion  of  a 
papier  mach^  cup  or  disk,  colored  to  represent  the  appearance  of  a  healthy 
mndus,  or  of  some  pathological  condition,  as,  for  instance,  retinitis  pigmen- 
tosa, excavation  of  the  optic  nerve,  posterior  staphyloma,  etc.  In  the  box 
containing  the  instrument  there  is  a  series  of  these  colored  disks,  illustrating 
many  of  the  morbid  ophthalmi3scopic  appearances  of  the  fundus.  The  eye 
is  fixed  upon  a  standard  for  placing  it  upon  a  table.  It  is  termed  Perrin's 
artificial  eye. 

I  have  already  mentioned,  that  if  we  desire  to  increase  the  size  of  the 
j  image  in  the  indirect  nnjde  of  examination,  we  must  employ  a  weaker  object- 
^Uens,  e,  a.,  of  three  or  four  inches  focus,  which  must  be  held  somewhat 
^wurther  rrora  the  eye.  In  order  to  magnify  the  image  still  more,  Coccius^ 
^Pbas  devised  a  compound  object-lens  which  consists  of  two  convex  lenses  (one 
^of  which  has  a  focal  length  of  two,  the  other  of  tw^o  and  a  quarter  inches), 
inserted  in  the  extremities  of  a  brass  tube,  composed  of  two  portions,  each  of 
which  is  two  and  a  quarter  inches  in  length,  and  made  to  slide,  one  within 
the  other.  The  effect  of  this  is,  that  parallel  rays  reflected  from  an  emme- 
tropic eye  will  be  united  within  the  tube  into  an  actual  inverted  image,  the 
rays  from  which  will  then  pass  through  the  second  lens,  which  will  afford  a 
juagnified  virtual  image  of  the  actual  image  within  the  tube.  The  disad- 
vantages of  this  compound  object-lens  are,  that  it  is  expensive,  and  very 
umbersome,  proving  very  fatiguing,  if  many  patients  have  to  be  exannned 
auccession.  I  find,  moreover,  that  we  may  gain  almost  as  great  an  enlarge- 
ent,  by  using  an  ordinary  object-lens  of  four  inches  focus,  and  a  convex 
ens  of  eight  inches  focus  behind  the  mirror. 


^  Mr.  R.  B.  Ciirter  has  given  an  excellent  ilo>;t'nptioD  of  tlii*  iipptuMtii-  iiu.I  It-  iii.Mlt> 
sotion  in  the  '*  Lanwt,"  March  18,  1865. 
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6.— THE  EXAMINATION  OF  THE  VIRTUAL  ERECT  IMAOE* 


It  has  already  been  stated,  that  iu  this  mode  of  examination  the  ol 
must  gf>  very  close  to  the  piitient'a  eye.     The  lamp  raiisi  therefore  be 
on  the  side  corresponding  to  the  eye  under  examination,  and  the  m 
will  find  it  nuxst  convenient  to  examine  with  his  right  eye  the  corresj       _ 
eye  of  the  patient,  and  tiee  versa.     For  the  examination  of  the  erect  ima^ 
the  ophthalniuscope  of  Coccius  or  Zehender  will  be  found  preferable  to 
of  Liebreich.     Not  only  is  the  illumioation  better,  and  the  corneal  reflex* 
considerably  les^,  but  it  is  also  easier,  on  account  of  the  laterai  oollectini 
lens,  to  maintain  a  good  illumination  of  the  eye,  and  to  keep  the  optic 
of  the  observer*s  eve  in  a  line  eorre:*pi»nding  U)  that  of  the  patient,  which 
often  difficult,  if  the  mirror  has  to  be  considerably  turned  in  order  to  caU 
the  rays  from  tht?  lamp.     If  the  surgeun  is  not  much  accusttimed  to  thi 
mode  of  examination,  and  the  pupil  is  small,  the  latter  should   be  dilal 
with  atropine,  for  this  will  increti&e  the  size  of  the  field  of  vision,  and  facili 
(ate  the  lighting  up  of  the  fundus.     If  the  observer  and  the  patient  are 
emmetropic,  and  their  accommodation  is  suspended  (/.  c,  if  they  are  acoot 
modated  for  their  far  point,  in  this  case  for  parallel  rays),  the  sur^cm 
receive  a  clearly  deftnea  and  distinct  image  of  the  details  of  the  fundu&J 
begmner,  however,  generally    finds   considerable  difficulty    iu    coni[ 
relaxing  his  accommodation,  more  especially  as  his  ch»se  approxinial 
the  patient  leads  him  involuntarily  to  accommodate  for  a  point  coDaid< 
nearer  than  his  far  point, «.  e.,  he  is  accommodated  for  more  or  less  di^ 
rays.     This  will  render  the  image  indistinct,  and  necessitate  the  use 
concave  ocular  lens,  in  order  to  give  the  requisite  degree  of  div4 
the  parallel  rays  emanating  from  the  patient's  eye.     In  certain  coodii 
the  refraction  either  of  the  patient*9  or  surgeon's  eye,  a  concave  ocular 
is  absolutely  necessary  to  render  the  image  of  the  fundus  distinct.     Thw,^ 
the  patients  eye  is  emmetropic,  but  that  of  the  surgeon  myopic,  the  ra] 
from  the  former  will  be  parallel,  and  be  consequently  brought  to  a  t'itcui 
front  of  his  retina,  and  a  concave  lens  will   be  required  to  give   tiiem  tl 
necessary  degree  oi'  divergence.     The  strength  of  this  lens  should  be  such 
to  neutralize  his  myopia  for  distance,     A  still  stronger  concave  lens  will 
required,  if  the  eyes  of  the  surgeon  and  patient  are  both  myopic,  for  then  tl 
rays  will  impinge  in  a  convergent  direction  upon  the  surgeon ^s  eye.     But 
the  surgeon  ia  myopic,  and  the  patient  hypermetropic-,  the  former  mav 
able  to  &ee  the  fundus  distinctly  without  the  aid  of  a  concave  lens,  for^ 
following  reason :  the  focus  of  the  diuptric  system  of  the  eye  under  e: 
tion,  will  in  this  case  lie  behind  the  retina,  and  the  eye  will  th< 
adjusted  for  more  or  less  convergent  rays.     The  emerging  rays  will 
quently  be  divergent,  and  will  be  readily  unitetl  upon  the  observer's 
ii'  his  myopia  is  not  Um  considerable  in  degree.     The  same  will  occur  if 
surgeon  is  hypermetropic  or  emmetropic,  but  then  he  will  have  to 
power  of  accommodation,  in  order  to  bring  the  divergent  mya  to  a! 
upon  his  retina.     If,  on  the  other  hand,  the  observer  is  hyperinetro| 
may  al9<:>  be  able  to  examine  a  myopic  or  emmetropic  eye  (li  the  mji 
not  too  great)  without  the  aid  of  a  concave  lens,  for  he  will  be  able  to 
convergent  rays  upon  his  retina,  and  also  parallel  rays  by  an  effort  of 
accommodation.     The  cases  containing  the  portable  ophthalmoaoopct  lijl 
supplied  with  a  series  of  concave  ocular  lenses,  varying  in  focal  lengilb  fSfo» 
four  to  ten  or  twelve  Inches,  and  fitting  into  the  clip  behind  the  mirror.  Th< 
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surgeon  should  select  the  strength  of  the  lens  according  to  the  state  of  the 
refraction  of  his  own  and  the  patient's  eye. 

The  chief  advantage  of  the  erect  image  is,  that  we  obtain  a  much  larger 
image,  so  that  the  mioute  details  of  the  fundus  can  be  studied  with  much 
greater  accuracy.  This  raode  (if  examination  is  therefore  of  much  impor- 
tance Lq  solving  any  doubts  which  may  exist  with  the  reverse  image,  as  to 
the  exact  nature  or  situation  of  any  morbid  appearances.  But  the  field  of 
vision  is  more  limited,  and  the  examination  somewhat  more  difficult.  More- 
over, it  is  not  always  convenient  or  agreenble  to  examine  all  patients  in  such 
close  proximity.  The  latter  may  be  one  reason  why  this  mode  of  examina- 
tion is  far  too  much  neglected  in  England  in  favor  of  the  inverted  image. 
As  a  rule,  it  is  best  to  obtain  a  general  view  of  the  appeiirauces  of  the 
fundus  in  the  inverted  image,  and  then,  if  we  desire  to  examine  any  par- 
ticular point  with  greiiter  minuteness  and  accuracy,  to  have  recourse  to  the 
direct  method. 

[The  degree  of  enlargement  produced  by  the  upright  image,  and  the 
method  of  ascertaining  it,  dt^s  not  admit  of  an  explanation  within  the  space 
of  a  few  lines.  The  tirst  thing  necessary  to  determine  the  size  of  a  retinal 
image  is  to  know  the  distance  at  which  the  object  is  seen,  for  the  relative 
8126  of  the  images  of  an  object  on  the  retina  stand  in  the  same  proportion  to 
each  other  as  the  corresponding  distances  of  the  object  in  front  of  the  nodal 
point  of  the  eye.  The  distance  from  the  latter  to  the  retina  of  the  human 
eye  is  a  known  quantity  (six  and  seven-tenths  Paris  lines).  The  magnifying 
power  of  a  glasa  for  an  object  seen  at  its  focus  is  obtained  by  dividing  some 
arbitrary  distance  assumed  as  a  standard  bv  the  focal  length  of  the  glaas. 
A  standard  of  eight  inches  has  been  as^sumec^,  and  dividing  this  by  the  focal 
length  of  the  dioptric  system  of  the  eye,  the  magnifying  power  of  the  latter 
is  found  to  be  fourteen  and  one-third.  Hence  the  retina  of  an  emmetropic 
eye  is  seen  to  be  enlarged  by  the  upright  method  of  examination  fourt-een 
and  one-third  diameters.  (Loring's  **  Determination  of  the  Refraction  of 
the  Eye  with  the  Ophthalmoscope,"  1876.)  From  observations  made  by 
Mauthner,  we  now  know  that  the  image  of  a  myopic  eye  seen  in  the  upright 
image  with  the  error  of  refraction  corrected  is  larger  than  the  image  of  an 
emmetropic  eye,  while  the  image  of  a  hypermetropic  eye  is  smaller.  With 
the  inverted  image,  the  reverse  is  the  case.  (Mauthners  "Lehrbuch  der 
Ophthalraoeeopie/*  1867.)— B.] 


7.— THE  OPHTHALMOSCOPIC  APPEARANCES  OF  HEALTHY  EYES^ 

(Plate  I.,  Fip^,  1  and  2). 

Before  commencing  any  ophthalmn«copic  examination  of  the  fundus^  the 
condition  of  the  cornea,  iris,  pupil,  and  crystalline  lens  should  be  examined 
by  the  oblique  illuminatioD.  This  having  been  done,  the  same  structures 
should  be  viewed  by  transmitted  light,  L  t.,  the  surgeon  should  examine  the 
eye  by  the  direct  method  (without  the  interposition  of  a  convex  lens  between 
the  mirror  and  the  pjatient's  eye),  but  the  mirror  should  be  held  at  some  dis- 
tance (fourteen  to  eighteen  inches)  from  the  eye  under  examination.  In 
this  wav  no  opacitv  of  the  refracting  media  can  escape  detection,  which  is 
not  un frequently  the  case  if  these  modes  of  examination  are  neglected,  and 
the  fundus  only  examined  with  the  inverted  image.  We  can  also  in  this 
wav  readUy  ascertain  the  state  of  refraction  of  the  eye, 

Ihe  examination  of  the  refracting  media  in  a  healthy  condition,  of  course, 
affords  a  negative  result.     Sometimes  small  flakes  of  mucus  mav  be  noticed 
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on  the  comaa,  giving  it  a  somewhat  irregular  appearance.     They  dtBappSEr 
on  closure  of  the  lids. 

It  has  been  already  stated  (p.  427)  that  certain  physiological  ch&ugea. 
occur  in  tht-  lens  lu  advaociug  age,  and  we  uiust  be  U[K>n  our  guard  nt>t] 
to  mistiike  these  for  coniniencing  cataract  The  lens-subs  tan  ee  l*ecome« 
thickened  aod  consolidated,  and  the  nucleus  assumes  a  yellowish  tint,  which 
is  especially  apparent  by  reflf^cted  light.  Indeed  this  opacity  is  aoinetiiiis 
80  considerable,  that  it  rauy  be  mistalten  for  a  tolerably  adyanced  catAmct. 
but  on  examining  the  lens  by  transmitted  light  (>it&  the  mirror  only)  it^ 
will  be  found  perfectly  transparent,  and  the  details  of  the  ^ndus  quite  dift* 
tinet. 

On  the  other  hand,  the  healthy  appearances  presented  by  the  ^ndus  oculi 
deserve  and  demand  the  closest  and  most  attentive  study,  in  order  that  thi 
many  diversities  which  they  may  present  may  not  be  mistaken  for  morbid 
phenomena.  It  is  only  by  an  intimate  knowledge  of  the  many  physiological 
peculiarities  which  may  exist  in  a  i>erfectly  normal  eye,  that  we  can  avoid 
committing  grave  errors  in  diagnosis.  Beginners  are  but  too  apt  to  burrj 
over  the  examination  of  healthy  eyes  with  a  careless,  '*0h,  there  is  nothing 
the  matter ;  the  fundus  is  quite  healthy,*'  craving  only  after  the  most  markka 
pathological  changes,  such  as  large  posterior  staphyfomata,  very  deep 
vations  of  the  optic  nerve,  and  huge  patches  of  atrophied  choroid ;  aiui 
pletely  overlooking  the  minuter  shades  of  difference  between  a  healthy  and 
morbid  condition  of  the  fundus,  a  knowledge  of  which  proves  of  the  greaUflt 
importance  in  practice. 

On  looking  at  No.  1  of  the  ophthalmoscopic  plate«,  the  reader  will  beat^ 
once  struck  by  the  marked  difierenee  in  the  appearances  presented  by  Ftgi^fl 
1  and  2,  and  yet  both  illustrate  a  perfectly  healthy  fundus*  ^ 

In  Fig.  1  (which  is  taken  from  a  pei-son  with  black  hair  and  a  dark*browii 
iris)  the  optic  nerve  entrance  appears  circular,  and  of  a  yellowish-white  tint 
The  bloodvessels  emerge  somewhat  to  the  left  of  the  centre  of  the  disk,  which 
is  here  of  a  deeper  white.  The  paler  ve^els  are  the  retinal  arteries,  the 
darker  ones  the  veins.  They  pass  over  the  dbk  to  the  retina,  where  thej 
course  and  divide  in  different  directions,  chiefly  upwards,  down wa* 
towards  the  lelt.  At  some  little  distance  to  the  right  of,  and  slightl  s 
the  disk,  is  noticed  a  large  dark-red  spot,  with  a  small  white  dot  in  the  centre. 
This  b  the  macula  lutea,  or  yellow  spot,  with  its  [fovea]  centralis.  It  wiU 
be  observed  that  the  vessels  course  round  the  yellow  spot,  leaving  it  fres. 
The  fine  gray  film  in  the  region  of  the  disk  and  the  yellow  spot  is  due  to  the 
re£ex  yielded  by  the  retina ;  it  is  only  observable  in  dark  eyea,  and  is  coa- 
sequently  altogether  absent  in  Fig.  2,  The  fundus  of  the  eye  is  of  a  rich 
dark-red  tint,  and  only  the  retinal  vessels  are  apparent,  those  of  the  choroid 
being  hidden  by  the  density  of  the  pigment  in  the  epithelial  layer  and  stitiiiia 
of  the  choroid- 

[An  explanation  of  the  glittering  ring  or  halo  seen  round  the  macula  lut€ft 
ivith  the  inverted  image  was  first  given  by  Dr.  Loring  in  1871,  whose  wordi 
fire  as  follows:  ''This  region  of  the  fundus  bears  in  its  formation  a  siroag 
resemblance  to  a  shallow  cup,  of  which  the  rim  is  represented  by  a  f?ottVtt 
and  the  bowl  by  a  concave  surface.     If  we  look  upon  these  cur  ic» 

s  mirrors,  they  would  each  have  their  foci,  one  lying  behind  afi  her 

front,  according  to  their  respective  degrees  of  curvature.     And  if  light 

jld  be  thrown  iierpendicularly  against  such  a  combination  of  t-ar v^-.  iht 

H  K  ot  the  outsiJe  rim  or  convex  sur^ftce  would,  from  well-ki  i  <al 

■  appeal*  illuminated,  while  the  inside  or  concave  surface  \vu„...  -rV*^*' 

■  (^r  ]o.KS  in  shadow.    Thus,  we  should  have  the  effect  of  a  darker  oeoii«» 
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inded  by  an  illuraiuated  edge/'  From  these  considerations,  which 
were  iilustraled  by  practical  experitnents  upon  eye-phantonis»  he  is  of  the 
opinion  that  the  halo  round  the  macula  **!«  the  product  of  reflection  and 
refraction  from  the  comltiriation  of  curved  8urfa«.'es  wliich  enter  into  the  con- 
struction of  this  portinD  of  the  retinn^  and  that  the  principal  sources  of  light 
from  which  these  reflections  arc  produced  are  the  imagei^  of  the  ophthalmo- 
scope and  lamp  situated  in  the  media  of  the  eye/'  (See  **  Trans.  Amen 
Ophtbal  Societv/*  1871,  and  "Report  of  the  Fitlh  loteraat,  Ophthal.  Con* 
greee,"  1876.)— B.] 

lu  Fig,  2  (taken  from  the  eye  of  a  person  with  very  light  hair  and  a  blue 
iris)  the  appearances  are  cjuite  different.  The  disk  is  of  a  more  rosy  tint, 
the  retinal  vessels,  although  very  distinct,  are  lejaa  markedly  so  than  on  the 
darker  background  of  Fig.  1.  The  region  *jf  the  yellow  spot  is  o£  a  bright 
red  color,  and  the  foramen  centrale  appears  in  the  form  of  a  little  light  circle. 
But  the  greatest  difierence  is  noticed  in  the  pale,  brilliantly  red  color  of  the 
fundus,  and  the  distinctness  with  which  the  finei*t  branches  of  the  choroidal 
veesels  can  be  traced.  The  ciliary  arteries  enter  in  the  region  of  the  yellow 
spot,  and,  running  towards  the  periphery,  ramify  in  various  directions,  and 
partly  pass  over  directly  into  the  larger  branches  of  the  vasa  vorticosa, 
situated  at  the  erjuator  of  the  eye. 

The  red  color  of  the  background  of  the  eye»  as  seen  with  the  ophthalmo- 
scope, ia  due  to  the  reflection  of  the  light  from  the  bloodvessels  of  the  retina 
ami  choroid,  more  especially  the  latter.  As  the  retina  is  very  translucent, 
but  little  light  is  reflected  by  it,  and  the  sclerotic  can  only  be  seen  through 
the  choroid,  and  will  therefore  be  the  more  apparent  the  le-ss  pigment  there 
is  in  the  latter.  The  apjiearance  presented  by  the  fundus  will,  therefore, 
vary  greatly  according  to  the  degree  of  pigmentation  of  the  choroid.  If  its 
epithelial  layer  and  stroma  are  darkly  pigmented,  the  vessels  of  the  choroid 
may  be  completely  hidden,  even  at  the  periphery  of  the  fundus;  but  if  the 
epithelial  layer  contains  but  little  pigment,  and  the  stroma  is,  on  the  other 
hand,  richly  pigmented,  the  choroidal  vessels  will  appear  like  bright  red 
banda  or  ribbons,  divided  by  dark  islets  or  intervals,  tiie  so-called  intra- 
yascular  space*,  The^e  vessels  are  chiefly  situated  in  the  stroma  of  the 
choroid,  for  they  are  less  covered  by  the  pigment  than  those  of  the  vena? 
vorticosie,  which  lie  deeper  (nearer  the  sclerotic),  or  the  smaller  veasek 
(Schwcigger),  The  intra- vascular  spaces  are  of  a  longitudinal  shape  near 
the  equator  of  the  eye,  and  more  oval  or  circular  in  the  vicinity  of  the  disk. 
li'  the  stroma  is  lights  and  the  epithelium  but  moderately  pigmented,  the 
epithelial  cells  may  be  well  seen  with  a  considerable  magnifying  power,  ad 
been  shown  by  Liebreicb,  and  may  be  recognized  as  small  circumscribed 
uniformly  etudded  over  the  fun  Jus,  giving  it  a  markedly  granular  ap* 
pdarance.  In  eyes  in  which  the  pigmentation  of  tlie  choroid  is  but  very 
slight,  the  choroidal  vessels  may  be  most  beautifully  traced  to  their  smallest 
divisions,  as  also  the  large  stems  of  the  venic  vorticosije  as  they  perforate  the 
sclerotic.  The  red  color  of  the  background  is  also  influenced  by  age  and 
the  illumination.  It  is  of  a  brighter  tint  in  young  persons  than  in  older 
individuals.  If  the  illumination  is  strong,  the  brightness  will  be  uniform; 
if  it  is  weAk,  it  will  decrease  from  the  disk  towards  the  periphery  of  the 
fundus. 

The  retina  is  extremely  translucent,  and  reflects  but  little  light.  On  this 
account  it  is  not  visible  in  light  eyes,  but  Ix'comes  so  when  the  fundus  is  dark, 
appearing  like  a  thin  gray  nlm  or  halo  over  the  background.  In  very  dark 
eyes,  such  as  those  uf  negroes,  the  retina  is  very  diatioctly  apparent,  showing 
a  gray  etriated  appeamnce,  esjjecially  in  the  vicinity  of  the  disk.     These 
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strijB  are  not,  Schweigger  thiakB,  due  to  the  nerve  fibres,  but  to  tb«  peculiar 
arrangement  of  the  connective  tissue. 

8.— THE  OPTIC  DI8K. 


The  normal  disk  is  subject  to  numerous  and  sometimes  marked  dlflerences 
in  shape,  color,  and  size.  An  exact  knowledge  of  all  the  peculiarities  which 
come  within  the  normal  and  physiological  standard  is  absolutely  necessary 
to  prevent  the  surgeon  from  falling  into  errors  in  diagu<jsiSf  and  mistaking 
some  perfectly  physiuUjgical  appearances  aa  being  of  pathological  import 

The  entrance  of  the  optJc  nerve  is  generally  round,  but  not  perfectly  cir- 
cular ;  it  is  often  oval,  having  the  long  diameter  vertical.  This  oval  appear- 
ance is  particularly  striking  in  cases  of  astigmatism.  The  disk  is  generally 
of  a  transparent^  grayish-pink  tint,  with  a  slight  admixture  of  blue.  Thii 
tint  varies  in  appearance  with  the  pignientati<»ii  of  the  choroid  ;  thus  in  dark 
eyes  the  disk  appears  white  and  gli.stening,  whereas  in  very  light  eyes  it 
assumes  a  more  rosy  hue.  The  admixture  of  the  color  of  the  optic  nerve 
entrance  is  made  up  from  three  sources:  the  white  is  due  to  the  reflectiott 
from  the  connective  tissue  of  the  lamina  cribrosa,  the  red  to  the  blood  in  the 
capillaries  on  its  expanse,  and  the  bluish-gray  to  the  nerve  tubules  lying  in 
the  oieshea  of  the  cribriform  tissne.  The  outline  of  the  disk  appears  sharply 
defined,  but  on  closer  obaervatifm  we  notice  that  it  may  be  divided  into  an 
internal  gray  ring,  the  real  boundary  of  the  nerve;  outiide  this  is  the  white 
line  of  the  sclerotic  ring,  which  varies  somewhat  in  size,  being  broadest  and 
most  apparent  at  the  outer  siile  of  the  disk.  External  to  the  scleral  ZiDne,  ia 
the  dark-gray  line  of  the  opening  in  the  choroid.  This  choroidal  ring  ii 
somewhat  irregular  in  shape  and  color,  being  most  marked  at  the  outer  aide, 
at  which  there  is  often  a  well-defined  deposit  of  pigment  molecules,  a^uming 
the  appearance  of  a  broad  black  crescent,  which  is  frequently  mistaken  by 
beginners  for  some  pathological  change. 

The  retinal  vessels  generally  emerge  from  the  central  portion  of  the  disl 
or  somewhat  to  the  inner  side  of  it.     If  the  division  of  the  central  artery 
takes  place  atYer  iti*  passage  through  the  lamina  cribrosa,  the  division  of  the 
main  trunk  into  the  different  branches  can  be  distinctly  observed  ;  whereoA, 
if  the  divison  occurs  before  the  passage  of  the  trunk  through  the  lamina 
cribn:)8a,  the  main   branches  pierce  the  disk  in  an  isolated  manner,  so  that 
their  point  of  division  from  the  trunk  cannot  be  distinguished.    The  number^ 
inode  of  division,  and  course  of  the  retinal  vessels  vary  very  considembly, 
being  couPtant  only  in  this,  that  the  principal  branches  run  upwards  aud 
downwards.     As  a  rule,  no  main  branch  runs  inwards,  but  only  a  consider* 
able  number  of  small  vessels;  whereas  towania  the  outer  side  only  a  fe 
very    small,   short   twigs   are  sent.      The   most  frequent   arrangement 
that  an  artery  and  two  veins  puss  upwards,  and  the  same  downwards;  h 
sometimes  there  are  two  arteries  and  two  veins.    The  arteries  may  be  readil 
distinguished  from  the  veins  by  being  lighter  in  color,  smaller,  and  straight 
in  their  course.    Moreover,  along  the  centre  of  the  vessels  is  noticed  a  bright 
streak.     Various  opinions  have  been  advanced  as  to  the  cause  of  this  central 
whHe  stripe.     Von  Trigt  and  Jaeger  originally  explained  it  thus  :    That  thi 
rays  of  light  which  fall  perpendicularly  upon  the  cylindrical  walls  of 
vessels  are  reflected  io  a  perpendicular  dlrectinu  ;  whereas  the  rays  which 
external  to  the  centre  of  the  vessel  are  reflected  laterally,  and  hence  ca 
the  sides  to  appear  dark.     This  explains  the  reason  why  the  white  str.j 
varies  in  position  according  to  that  of  the  visual  line  nf  the  observer,  for 
we  look  at  tlie  side  instead  of  the  centre  of  the  vessel,  the  light  stripe  wil 


i 


THE    OPTIC    DISK. 


759 


^ 


I 


abo  ahift  to  the  side.  More  recently,  Jaej^er  has  given  us  this  opinion,  and 
believes  that  the  coliiran  of  blood  within  the  vessels  and  not  the  walls  of  the 
latter  i)r«duce  the  refiectToii,'  Lonng,  on  the  other  hand,  believes/  "that 
the  lignt  striking  the  wtill  nearest  the  observer  passes  through  ihjg  on  account 
of  its  transparency,  without  being  reflected  to  any  a[ipreciable  degree, 
traverses  the  contents  of  the  vessel,  and  is  then  reflected  back  slightly  Irora 
the  opposite  wall,  but  principally  from  the  subjacent  tissues/'  This  view  has 
been  again  opposed  more  recently  by  Schneller,^  who  maintains  that  the 
light  streak  is  due  to  the  reflection  of  light  from  the  antX'Hor  wall  of  tlie 
artery.  [Hchneller's  views  have  been  carefully  reviewed  in  a  later  paper  by 
Loring,  who  doet.  not  consider  them  tenable,  either  from  a  mathematical  or 
physiological  point  of  view.  His  own  explanation  hai*  been  accepted 
by  Giraud-Teulon,  who  has  also  adduced  some  additional  experiments  of  his 
own  in  support  of  it.  (Bee  "Trans.  Amer.  Ophthal.  8oc.,*'  1873.)  Parent's 
idea  of  the  phenomenon  is  that  the  refieetion  from  the  vessels  is  caused  by 
the  column  of  blood  itself,  in  this  agreeing  with  Jaeger.  He  thinks  the 
posterior  wall  of  a  vessel  acts  like  a  concave  cyliudrical  mirror  ;  the  reflected 
rays  following  the  meridian  parallel  to  the  axis  might  return  to  the  eye  of 
the  observer  if  the  absorbent  power  of  the  blood  were  less  considerable ;  but 
the  rays  which  fall  upon  the  wall  of  the  vessel  perpendicular  to  its  axis  can- 
not be  reflected  <jutside  of  this ;  hence  these  rays  cannot  contribute  to  the 
formation  of  a  reflex,  for  they  are  extinguished  in  the  interior  of  the  vessel, 
and  absorbed  by  the  column  of  blood.  He  also  speaks  of  a  general  reflection 
from  the  suface  of  the  retina,  which  is  sometimes  su  intense  as  to  interfere 
materially  with  an  ophthalmoscopic  examination.  This  he  regards  as  due  to 
the  internal  limiting  membrane,  which,  especially  in  children,  is  really  a 
vitre^iiis  membrane  and  gives  off  a  reflex,  resembling  that  from  glass. 
Parent's  views  will  probably  be  rejected  by  most  authorities. — ^B.]  The 
retinal  veins  are  of  a  darker  tint,  larger,  and  more  undulating  than  the  ar- 
teries. On  account  of  the  greater  tenuity  of  the  walls  of  the  veins,  and  of 
the  blood-tension  being  less  in  them  than  in  the  arteries,  they  are  somewhat 
flattened  and  not  cylindrical  in  form.  Hence  the  reflection  of  light  iw  very 
slight,  and  the  central  bright  streak  hardly  observable.  Even  on  the  normal 
disk  the  sheath  of  the  vessels  is  sometimes  apparent,  giving  rise  to  a  double 
contoured  white  stripe  at  the  edge  of  the  principal  vessels,  arteries,  and  veins. 
This  is  generally  confined  to  the  disk  and  its  immediate  vicinity  (Mauthner). 
The  blood  supply  of  the  most  anterior  j)art  of  the  optic  nerve  is  maintained 
not  only  by  the  small  twigs  given  off'  to  it  from  the  central  vessels  of  the 
retina  by  the  vessels  of  the  external  and  internal  sheath,  but  also  by  a  series 
of  branchlets  emanating  from  a  vascular  circle,  which  is  situated  close  to  the 
wige  of  the  optic  nerve,  and  which  is  formed  by  three  or  four  of  the  short 
pQiterior  ciliary  arteries.*  Leber,  moreover,  has  found  that  numerous  arteries 
and  some  veins  also  pass  directly  £i*om  the  choroid  to  the  optic  nerve, 
anastomoeing  there  with  the  network  of  %'essels  which  surrounds  the  nerve 
fibres.'^ 

>  '' Ophtbalmoikopischen  Hiind-At1a«/'  1869,  S.  82. 

»  "Trans,  nf  Amertciin  Ophthalmological  Society,"  1870,  p.   122;    also   Knapp'ft 
*»  Archives,"  ii.  1,  VJ9. 
«  '*A.  f.  O.,"  xviii.  1,  lis 

♦  Vide  Jtlger,  **  Ueberdie  EinstGllungen  des  Dioptriachen  Appumtu*  in  MeaschlicbeD 
Augo,"  S.  65;  also  Leber,  "A.  f,  O.,"  li.  1,  5. 

*  Oalexowaki's  opinion  that  the  minuter  ve**eb  of  the  disk,  through  which  the  Uitter 
obtainB  its  reddish  tint,  are  not  branches  of  the  central  vessels  of  the  retinn,  but  of  the 
veiiels  of  the  pia  mater  and  bruin,  is  disproved  by  Leber,  "A.  f,  O.,"  xviii.  2,  26;  vide 
•bo  Pr,  Wf>lfHng's  article,  ib.,  p.  10. 
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9— THE  OPHTHALMOSCOPIC  EXAMINATION  OF  DISEAi^ED 


The  REFRArTtKo  Medla.. 

Before  commencliig  any  ophthalmoec^ptc  examioatiou  of  the  fundus,  tlie 

refracting  media  should  always  be  examined  by  the  oblique  illumiuatiuD  and 
by  tranamitted  light  (t^ide  p,  755).  By  roaking  this  a  constant  rale,  the 
beginner  will  avoid  falling  into  many  errors  in  diagnosis  which  might 
otherwise  occur^  such  as  mistaking  opacities  of  the  cornea,  the  ca|Jsulo,  or 
the  lens  for  some  deeper-seated  lesion.  lu  making  an  examination  of  the 
lens  or  the  vitreous  humor,  the  pupil  should  be  widely  dilated,  al though  an 
expert  observer  will  often  be  able,  even  with  an  undilated  pupil,  In  detect 
opacities  which  are  situated  at  the  margin  of  the  lens,  or  the  periphery  "f 
the  vitreous  humor,  by  makiog  the  patient  look  ven'  far  in  the  opposite 
directioD,  which  will  enable  the  surgeon  to  look  ijuite  behind  the  iris.  The 
color  of  opacities  in  the  refracting  media  will  vary  according  to  the  amouot 
of  illumination,  and  the  fact  whether  they  are  examined  by  reflected  or 
transmitted  light.  In  the  former  case,  they  will  appear  in  their  true  colore, 
the  fijndus  being  in  the  ^.hadef  so  that  they  will  look  like  gray  or  whitish 
opacities  situated  upon  a  dark  background.  It  is  different,  however,  when 
the  fundus  is  lighted  up  with  the  ophthalm4>sco{)e,  for  then  the  opacities  will 
appear  like  dark  specks,  of  varying  size  and  form,  upon  a  bright  red  back- 
ground, for  their  surfaces  can  reflect  but  little  light,  and  they  are  thus  deett 
in  shadow.  On  this  account ,  very  small  opacities  are  best  seen  by  a  wcflik 
illumination,  for  in  consequence  of  their  very  slight  reflection,  they  become 
invisible  if  the  illumination  is  too  bright.  It  is  of  much  importance  to  be 
able  rightly  to  estimate  the  depth  at  wdiich  any  opacity  in  the  refracting 
media  is  situated.  There  cannot  he  the  slightest  difficulty  about  this  wheo 
the  opacity  is  in  the  cornea,  the  capsule,  or  the  anterior  p<Drtion  of  the  len«, 
for  with  the  oblique  illumination  we  shall  be  able  to  ascertain  the  position  of 
the  opacity  in  relation  to  the  pupii.  Indeed,  for  opacities  in  the  anterior 
half  of  the  eveball  the  oblique  illumination  is  of  moet  service,  but  for  those 
in  the  posterior  half  the  ophthalmoscope  should  be  used.  But  it  is  best  to 
avail  ourselvcis  of  both  modes  of  examination.  When  the  opacity  is  situated 
in  the  vitreous  humor,  it  is  more  difficult  to  ascertain  its  exact  depth.  The 
two  following  methods  of  examination  will^  however,  enable  us  to  decide 
this:  If,  for  instance,  the  observer  (using  the  direct  method)  looks  in  stidi 
a  direction  that  his  visual  line  passes  through  the  turning-point  of  the 
patient's  eye,  it  will  be  found  that  this  point  and  the  corneal  reflectioii  of 
the  mirror  will  alone  remain  stationary  when  the  eye  is  moved  in  differeot 
directions.  Any  opacity  which  is  situated  in  front  of  this  point  will  mo?« 
in  the  same  direction  as  the  cornea,  whereas  any  opaeity  situated  behind  the 
turning-point  will  move  in  a  direction  opposite  to  that  of  the  cornea.  The 
further  the  opacity  is  from  the  turning-point  of  the  eye,  the  greater  will  ite 
excursion  be.  Now  the  turning-point  corresponds  as  nearly  as  poaaihie  to 
the  posterior  pole  of  the  crystalline  lens.  If  there  sbould  consequently  be 
an  opacity  situated  at  this  spot  (posterior  polar  cataract),  it  will  remain 
stationary  during  the  various  movements  of  the  eye.  If  the  opacity  ib  «tn- 
atod  in  front  of  the  posterior  pole,  it  will  move  in  the  same  direction  as  the 
cornea:  if  the  latter  moves  upwards,  the  opacity  will  do  the  saitie;  the 
reverse  will  occur  if  the  opacity  is  situated  behind  the  turning-point,  for 
then  it  will  move  downwards  as  the  cornea  moves  up,  and  inee  vertJ. 
It  is  more  difficult  to  determine  the  exact  position  of  the  object  when  it 
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lies  very  close  to  the  retina.  This  is  best  done  by  the  sureeon  making  a 
slight  movement  with  the  object-lens  (in  the  examination  with  the  reverse 
image),  his  own  and  the  patient's  eye  being  at  the  same  time  kept  stationary. 
The  nearer  that  the  object  is  to  the  observer,  the  more  marked  will  be  its 
movement  in  the  same  direction  as  the  lens.  To  illustrate  this,  Liebreich^ 
cites  the  following  example:  If  we  suppose  that  a  filiform  opacity  were  to 
extend  from  the  posterior  pole  of  the  lens  to  the  centre  of  the  retina,  it  would 
appear  like  a  point  when  seen  from  in  front.  If  we  were  then  to  move  the 
convex  lens  from  right  to  left,  the  anterior  extremity  of  the  opacity  would 
pass  to  the  corresponding  side,  in  front  of  its  posterior  extremity,  so  that  the 
opacity  would  no  longer  appear  like  a  point,  but  a  line.  The  depth  of 
opacities  in  the  vitreous  is,  however,  best  determined  by  the  aid  of  the  bin- 
ocular ophthalmoscope. 

OpaeiHes  of  the  cornea  are  best  seen  with  the  oblique  illumination,  and 
appear  like  small  gray  or  white  spots,  and  their  situation  and  extent  can 
thus  be  ascertained  with  the  greatest  nicety.  This  method  of  examination 
will  also  be  found  useful  in  the  detection  and  removal  of  foreign  bodies  from 
the  cornea.  In  the  direct  mode  of  examination  with  the  ophthalmoscope, 
small  opacities  or  facets  in  the  cornea  lend  a  peculiar  mottled  or  marbled 
appearance  to  the  fundus,  as  if  little  dark  spots  or  streaks  are  studded  over 
its  red  expanse.  We  may  thus  also  readily  detect  changes  in  the  curvature 
of  the  cornea,  and  diagnose  the  earliest  stage  of  conical  cornea,  for  the 
conical  portion  yields  a  bright  reflection,  like  a  transparent  bead  or  drop  of 
water,  with  its  base  half  in  shadow ;  the  situation  of  the  latter  varying  with 
the  movements  of  the  mirror. 

The  appearances  presented  by  different  forms  of  cataract,  etc.,  both  by 
reflected  and  transmitted  light,  have  already  been  described  at  length  in  the 
chapter  upon  the  "  Diseases  of  the  Lens." 

^  French  translation  of  Mackenzie's  *<  Treatise  on  the  Diseases  of  the  Eye,"  p.  81. 
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l.^INFLAMMATION  OF  THE  CELLULAK  TISSUE  OF  THE  ORBIT 
(CELLULITIS  ORBITS). 

The  syraptoras  and  course  of  this  disease  are  generally  of  a  very  acute 
and  severe  iut^ammfttory  character.  The  eyelids  bec^ime  rapiflly  swollen, 
red,  and  hot,  the  palpebral  and  ocular  conjunctiva  much  injected,  and  there 
18  ra<»9tly  great  serous  chemosis»  surrounding  the  corner  in  the  form  of  a 
thick,  dusky-red  mound,  the  edgej3  of  which  may  even  overlap  and  partially 
hide  the  cornea.  The  patient  complains  of  intense,  intermittent  pain  in  auq 
around  the  eye,  and  extending  over  the  correBpondiog  side  of  the  forehead. 
There  is  also,  generally,  marked  febrile  constitutional  disturbance;  and  if 
the  inflammation  should  extend  from  the  orbit  to  the  brain,  severe  cerebral 
symptoms  will  supervene.  The  eyeball  soon  beeomee  protruded.  At  the 
outset  of  the  disease,  this  protrusion  is  not  very  marked,  and  may  ooly 
become  evident  when  the  two  eyes  are  compared;  but  when  the  infiamnu^ 
tory  swelling  of  the  orbital  cellular  tissue  increases,  and  still  more  when  pw 
is  formed,  the  exophthalmos  rapidly  augments,  perhaps  even  to  sucb  a  degree 
that  the  dusky,  swollen  lids  can  no  longer  be  closed  over  the  eyeball,  but 
the  latter  projects  more  or  less  between  them.  If  the  pus  collects  cbieHy 
at  the  bottom  of  the  orbit,  the  protrusion  is  uniform  and  straightforward  iii 
the  axis  of  the  eyeball,  and  not  in  one  {larticular  direction,  as  b  generally 
the  case  in  the  exophthalmos  accumpanyiug  |)eriostitis  of  the  orbiL  The 
movements  of  the  eyeball  are  ako  uniformly  impaired,  and  not  eepeciallr  io 
in  one  direction.  If  the  patient  attempts  Ut  move  the  eye,  or  it  is  ioticned, 
more  especially  if  it  is  slightly  pushed  back  into  the  orbit,  intense  pain  u 
proiluceil.  But  this  is  not  the  case  if  the  point  of  the  little  finger  be  gently 
passed  along  and  somewhat  beneath  the  edge  of  the  orbit,  and  we  do  not  find 
a  special  point,  where  its  touch  excites  great  pain,  as  is  the  case  in  periostitis. 
The  formation  of  pus  is  generally  accompanied  by  well-marked  rigors. 

From  the  exposure  of  the  protruded  eyeball  to  the  atmosphere,  ibeiocre- 
tions  on  the  surface  of  the  conjunctiva  and  the  chemotic  swelling  become 
dried  in  the  form  of  hard,  dark  crusts.  The  surface  of  the  cornea  may  also 
become  roughened  and  clouded,  from  desiccjition  of  its  epithelium  and  it* 
exposure  to  mechanical  irritants.  The  sight  is  often  much  impaired  by  tlic 
stretching  of,  or  pressure  exerted  unon,  the  optic  nerve^and  the  retinal  veins 
are  generally  more  or  less  engorged  and  tortuous ;  there  being,  r»erbaps,  at 
the  same  time  a  serous  infiltration  of  the  disk  and  the  retina  in  ita  vicinity* 
The  tield  of  vision  is  also  somewhat  contracted,  o^n  considerably  00.  If  the 
exophthalmos  last^  for  any  length  of  time,  optic  neuritis  may  supervene  opoo 
the  congostioD  and  engorgement  of  the  optic  nerve,  followed,  perhmM.  br 
consecutive  atrophy  of  the  latter.     [Sometimes  the  nutrition  of  the  ejnebau  is 
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SO  interfered  with  by  the  eompre^ion  of  the  infiltrated  orbital  tissues,  that 
the  cornea  becumes  opaque,  sloughs,  and  then  the  suppurative  process  extends 
to  the  eyeball. — B.] 

If  the  pus  be  formed  in  sufficient  quantity,  it  makes  its  way  forward  from 
the  bottom  of  the  orbit,  and  may  cause  distinct  fluctuation  behind  the  con- 
junctiva or  the  lids;  and  it  perforates  either  through  the  lid  or  through  the 
conjunctiva,  and  in  the  latter  case,  it  will  appear  to  come  from  within  the 
eye.  But  the  inflamraation  and  suppuration  may  also  invade  the  eyeball, 
and  panophthalmitis  be  set  up;  pus  will  appear  in  the  anterior  chamber,  the 
pain  will  be  fitil!  more  increa^d  in  severity,  and  will  only  be  ameliorated 
when  the  cornea  gives  way.  and  the  lens  and  the  humors  of  the  eye  are 
evacuated.  Sometimes  the  swelling  of  the  eyelids  is  so  tense  and  great  that 
all  sense  of  fluctuation  is  lost. 

Although  the  severity  of  the  inHammatory  symptoms  met  with  in  orbital 
cellulitis  varies  considerably  in  degree,  the  disease  generally  runs  a  more  or 
less  acute  course.  But,  according  to  Mackenzie,^  the  latter  may,  in  very 
rare  instances,  be  extremely  chronic.  Not  until  a  very  long  time,  perhaps 
many  months,  has  elapsed,  docs  matter  accumulate  in  the  orbit,  and  then 
the  eye  gradually  protrudes,  the  lids  become  s^^mewhat  swollen  and  red,  the 

fms  makes  its  way  to  the  surface,  the  skin  gives  way,  and  a  sinus  m&y  be 
eft,  often  proving  extremely  obstinate  in  the  treatment  [Sometimes,  al- 
though all  the  inflammatory  symptoms  may  be  well  marked,  no  pus  is 
formed,  in  spite  of  hot  applications  and  free  incisions.  The  tissue  cuts  like 
brawn,  and  there  is  very  little  hemorrhage.  These  are  the  most  unfavor- 
able cases,  for  the  process  of  resolution  is  slow,  and  the  great  pressure  fre- 
quentlv  destroys  the  eye. — ^B.] 

In  framing  our  prognosis,  we  must  always  remember  that  cellulitis  not 
anfrequentiy  becomes  complicated  with  periostitis,  leading  subsequently  to 
caries  or  necrosis.  That,  moreover,  the  inflammation  may  extend  backwards 
along  the  periosteum  to  the  membranes  of  the  brain,  pn>ducing  meningitis 
OP  abscess  of  the  brain.  If  caries  or  necrosis  of  the  walls  of  the  orbit  has 
taken  place,  the  pus  may  make  its  way  through  this  aperture  into  the 
cranium  or  antrum  of  ftigliraore,  etc.  Moreover,  the  patient's  general 
health,  already  jMirhaps  undermined  by  a  long  and  very  serious  illness,  may 
give  way  beneath  the  acute  and  jyrotracted  suflerings  produced  by  the  dis- 
ease, if  the  latter  is  improperly  allowed  to  run  its  course,  and  is  not  arrested 
and  relieved  by  a  timely  evacuation  of  the  pus. 

[The  prognosis  in  most  cases  must  be  regarded  as  bad,  as  far  as  the  integ- 
rity of  the  eye  is  concerned,  and  rapid  suppuration  is  to  be  fevored. — B.] 

Amongst  the  most  frequent  causes  of  inflammation  of  the  cellular  tissue 
of  the  orbit,  are  contused  or  incised  wounds  of,  and  the  lodgement  of 
foreign  bodies  in,  the  orbit.  The  disease  may  also  be  caused  by  sudden 
dianges  of  temperature,  and  exposure  to  cold  and  wet;  and  it  may  occur 
secondarily  in  severe  constitutional  diseases,  such  as  ]>ya*mia,  puerperal 
fever,  etc.  It  may  also  be  due  to  the  extension  of  the  inflammation  from 
neighboring  parts,  as  in  erysipelas  of  the  head  and  face,  severe  inflammation 
of  the  lachrymal  sac,  or  operations  performed  upon  the  latter,  more  especi- 
ally its  destruetioD  by  tlie  galvano-caustic  apparatus  or  very  strong  caustics; 
or  it  may  ensue  upon  panophthalmitis,  or  operations  upon  the  eye  or  eyelids. 

[The  conriecUon  between  orbitiil  cellulitis  and  erysipelas  of  the  face  has 
been  very  clearly  presented  by  Leber.  In  this  form  of  inflammation. 
throm bo-phlebitis  of  the  numerous  small  orbital  veins  plays  an  important 


1  **  DboAses  of  the  Eye/'  p.  299. 
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part.  The  erysipelatous  pokon  or  mycoeis  enters  a  small  vem,  causes  nn  in- 
tectiug  thrombosis  and  pblebitis,  which  extends  through  the  veins  with  great 
rapidity,  and  produces  in  their  vicinity  suppuration  and  the  forraatioD  of  an 
abscess.  In  the  same  way  the  thrombo-phlebitis  may  extend  to  the  cavity 
of  the  skull.  When  both  orbits  are  affected,  the  cellulitis  breaks  out  sinml* 
taueously,  as  when  the  erysipelas  occupies  the  entire  face  or  middle  frontal 
region  ;  or  else  by  the  auastomoais  of  the  frontal  and  supra-orbital  veins  of 
both  sides  in  the  centre  of  the  forehead,  the  thrombo-phlebitis  outside  the 
skull  is  communicated  from  one  side  to  the  other.  (See  **  Archiv  lUr  Oph- 
thalinologie,"  xxvi.  3.) 

It  has  been  known  to  be  caused  by  an  iridectomy,  the  inflamraatiou  be- 
ginning in  the  capsule  of  Tenon,  close  to  the  wound,  and  rapidly  involving 
the  orbital  tissue.     (8ee  **  Amer.  Journ.  Med.  Sciences/'  July,  1878. — B,] 

The  treatment  should  be  chiefly  directed  to  subduing  and  arresting  the 
inflammatory  ayraptoniJi.  If  the  disease  is  due  to  an  injury,  the  treatmeni 
suitable  to  its  special  character  {vide  ''Injuries  of  the  Orbil  ")  must  be 
adopted,  and  cold  compresses  and  leeches  should  be  anplied.  But  if  sup- 
puration has  already  set  in,  these  applications  should  be  changed  for  hot 
poppy  foraentiitions  or  hot  ]3oukice8,  and  a  free  incision  with  a  bistoury 
should  be  made  at  an  early  period,  in  order  that  the  pus  may  be  evacuated. 
If  much  doubt  exists  as  to  the  true  nature  of  the  disease,  a  small  exploratory 
incision  should  be  made,  and  if  pus  ia  found  to  ooze  out,  the  incision  should 
be  sufficiently  enlarged  to  permit  of  its  free  and  ready  escape.  If  possible, 
the  opening  should  be  made  through  the  conjunctiva,  and  not  through  the 
eyelids;  but  if  the  abscess  points  directly  beneath  the  latter,  the  incisioD 
must  be  made  at  this  Hpot. 

In  making  the  iDcision  through  the  conjunctiva,  the  upper  lid  should  be 
raised  with  the  finger,  and  a  scalpel,  or  the  point  of  a  cataract-knife,  passed 
through  the  conjunctiva  above  the  upper  edge  of  the  eyeball  into  the  orbit. 
Care  should  l>e  taken  that  the  globe  is  not  injured,  and  to  avoid  this,  the 
edge  of  the  knife  should  be  directed  somewhat  upwards.  Warm  poultices 
are  then  to  be  applied,  and  the  edges  of  the  wound  are  to  be  kept  open  by 
daily  passing  a  probe  between  them.  If  the  track  of  the  wound  is  deep  and 
long,  and  fear  is  entertained  that  it  may  not  heal  from  the  bottom »  a  small 
dossil  of  lint  should  be  inserted  as  a  tent,  and  changed  every  day.  The 
sinus  should  also  be  syringed  out  once  or  twice  a  day  with  a  mild  astringent 
lotion  (zinc,  sulph.  gr.  iv,  ad  a^p  dest.  f  .^i^j )-  If  the  healing  of  the  sinus  prove 
obstinate  and  protracted,  a  careful  examination  must  be  mEide  as  to  the 
presence  of  carious  or  necrosed  portions  of  bone.  In  the  latter  case,  time 
should  be  allowed  for  the  lot:>8eniug  or  detachment  of  the  spicula  of  bone, 
and  the  incision  should  then  be  sufficiently  enlarged,  and  the  fragments  of 
bone  removed  with  a  pair  of  torceps. 

If  panophthalmitis  coexist  with  the  abscess  in  the  orbit,  and  there  is  pus  in 
the  anterior  chamber,  paracentesis  should  be  performed,  and  the  pus  evacuated* 

The  patient's  health  should  be  sustained  by  a  generous  diet  and  tonics, 
care  being  at  the  same  time  taken  that  the  bowels  are  kept  well  open,  and 
febrile  symptoms  alleviated  by  maintaining  a  free  action  of  the  kidneys  and 
the  skin. 

When  the  pus  has  been  evacuated,  the  protrusion  of  the  eye  will  gradually 
diminish,  and  the  latter  reassume  its  normal  position.  If  the  eye  has  other- 
wise escaped  all  injury,  and  the  impairment  of  vision  was  simply  due  to 
stretching  of  the  optic  nerve  and  stasis  in  the  retinal  circulation,  the  sight 
will  rapidly  improve.  Sometimes,  however,  a  curtailment  of  the  movements 
of  the  eye  in  certain  directions  may  remain  behind. 
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We  meet  with  two  forms  of  periostitis  of  the  orbit,  the  acute  and  the 
chronic  > 

In  actdc  periostitis,  the  intiainmatory  symptoma  are  often  very  severe  and 
pronounced.  The  patient  com  plains  of  great  pain  in  and  around  the  eye, 
and  the  ecmstitutional  symptoms  may  also  be  very  severe.  The  eyelids, 
more  especially  the  upper  one,  become  swollen,  red,  hot,  and  painful,  but 
the  swelling  and  redness  are,  as  a  rule,  not  so  extreme,  and  do  not  advance 
with  8uch  rapidity  as  iu  cellulitiii  of  the  orbit;  moreover,  in  pericxstitis,  tlie 
swelling  of  the  two  lids  is  not  alike  in  degree,  but  one  is  generally  more 
swollen  than  the  other.  The  ocular  conjunctiva  and  subconjunctival  tissue 
are  injected,  and  there  is  more  or  leas  serous  cheraoeis.  The  eyeball  become© 
somewhat  protruded,  even  perhaps  to  such  a  degree  (if  much  pus  is  formed) 
that  the  eyelids  cannot  be  closed.  The  protrusion  is  not,  however,  etraight- 
forward,  as  is  generally  the  case  in  abscess  of  the  orbit,  but  towards  one  side ; 
the  movementi*  of  the  eyeball  are  therefore  not  curtailed  equally  in  all  direc- 
tions, but  more  in  certain  directions  than  in  others.  This  is  due  to  the  fact 
that  the  periostitis  is  chiefly  and  specially  confined  to  one  wall  or  one  jxirtion 
of  the  orbiL  Thus,  if  the  inner  and  upper  wall  of  the  orbit  are  affected,  the 
eyeball  would  protrude  ilownwards  and  outwards,  and  the  movements  would 
be  especially  curtailed  in  the  upward  and  inward  direction.  If  the  tip  of 
the  little  finger  is  passed  along  the  upper  or  lower  edge  of  the  orbit,  and 
pushed  somewhat  back  into  the  cavity,  we  are  often  able  to  detect  a  point 
where  its  pressure  causes  severe  pain,  an<l  where  there  is  distinct  swelling, 
thus  indicating  the  seat  of  the  disease.  Sometimes,  the  patients  can  them- 
selves localize  the  situation  of  the  periostitis  with  much  exactitude.  In  the 
course  of  acute  periostitis,  the  cellular  tissue  generally  also  becomes  exten- 
sively inflamed,  a  great  amount  of  pus  may  be  tbrmed,  the  eye  be  very  con- 
siderably protruded,  and  its  movements  greatly,  or  even  completely,  impaired. 
The  disease  then  as^^umes  a  mixed  type  of  periostitis  and  absceiss  of  the  orbit. 
The  periostitis  is  generally  accompanied  from  the  outset  by  a  certain  degree 
of  inflammation  of  the  bone  itself 

In  chronic  periostitis,  the  inflammatory  symptoms  are  far  less  pronounced, 
and  the  disease  is  more  protracted  and  insidious  in  its  course.  The  swelling 
and  redness  of  the  eyelids,  the  injection  of  the  conjunctiva,  the  chemosie, 
and  the  protrusion  of  the  eye,  are  generally  far  less  severe  than  in  the  acute 
form.  Pain  is  experienced  in  and  around  the  eye,  which  mostly  inereasei 
in  severity  towards  night,  and  is  nmrkedly  augmented  by  pressure  upon  the 
edge  of  the  orbit,  or  by  pressing  the  eye  backwards  in  a  certain  direction. 
Sometimes,  decided  swelling  of  the  orbit  can  he  detected  at  one  point  A 
0irtain  amount  of  suppuration  generally  takes  place,  and  if  pus  is  formed  in 
consideruble  quantity,  it  will,  of  course,  cause  great  protrusion  of  the  eye. 
As  a  rule,  however,  the  suppuration  is  limited,  and  the  pus  is  apt  to  accumu- 
late between  the  periosteum  and  the  bone,  and  lii\  up  the  former.  The 
periosteum  often  becomes  greatly  swollen  and  thickened,  giving  rise  perhaps 
to  little  nwluleji  or  tuberosities.  These  may  subsequently  again  diminish  m 
size,  and  finally  only  leave  a  somewhat  thickened  condition  of  the  periosteum, 
or  they  may  undergo  ossification,  and  thus  give  rise  to  exostoses.  If  the 
bone  becomes  involved,  caries  and  often  necrosis  will  result,  and  the  inttara- 
mation  or  the  pus  may  extend  through  the  aperture  in  the  orbit  to  the  cavity 
of  the  cranium,  or  into  the  frontal  sinus.  Indeed,  the  great  danger  of  the 
disease  is,  that  the  inflammation  should  extend  from  the  orbit  back  to  the 
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membranes  of  the  brain,  and  set  up  fatal  meningitis,  or  tUat  an 
abould  be  formed  in  the  brain. 

Periostitis  is  sometimes  met  with  in  infants,  and  is  indeed  far  more 
common  amongst  young  pei-sons  than  in  adulu.  The  most  frequent  causes) 
of  acute  periostitis  are  penetrating  wounds  of  the  orbit  with  sharp  cutting 
iDStriLraents ;  or  severe  contusion  of  its  edge  from  blows,  or  blunt  instru- 
ments;  and  the  lodgement  of  foreign  bodies  within  the  orbit.  It  raay  also  be 
secondary,  the  intiaramation  extending  from  the  periosteum  of  some  of  the 
neighboring  cavities,  e.  g.,  frontal  sinus,  maxillary  space,  etc.  Exposure  to 
damp  and  cold  and  to  sodden  changes  of  temperature  may  also  eive  rise  to 
it  As  already  stated,  it  may  likewise  appear  in  the  course  of  innammatioo 
of  the  cellular  tissue  of  the  orbit.  Chronic  periostitis  is  most  freqaentlT  doc 
to  syphilis.  [See  a  paper  by  the  Editor  in  the  "  Trans,  of  the  J?ew  York 
Academy  of  Medicine*'  for  1881, 

Periostitis  may  also  be  caused  by  the  presence  of  intra-orbital  tumors. — B.] 
The  general  plan  of  treatment  resembles  very  closely  that  recommended 
for  inflammation  of  the  cellular  tissue  of  the  orbit,  and  if  the  presence  of  pus 
is  suspected,  it  should  be  evacuated  as  early  as  posisible.  Where  the  disease 
is  due  to  syphilis,  the  iodide  and  bromide  of  potassium,  in  combination  with 
some  preparation  of  mercury,  should  be  administered*  or  the  mexcurial  bath 
should  be  employed.  Care  should  be  taken  not  to  enfeeble  the  patient^s 
health,  but  to  fortify  it  as  much  as  possible  by  tonics  and  a  generous 

8.— CARIES  Al^D  NECROSIS  OF  THE  ORBIT. 

At  the  commencement  of  a  carious  affection  of  the  bones  of  the  orbit, 
is  generally  a  certain  degree  of  cedematous  swelling  of  the  eyelids,  which 
also  somewhat  red  and  perhaps  painful.  The  conjunctiva  and  subconjunc- 
tival tissue  are  injected,  and  the  eye  is  irrtt^ible  and  watery.  The  o&dema  of 
the  eyelids  is  often  very  considerable,  particularly  in  children  of  a  scrofulous 
diathesis.  Soon,  a  spot  is  noticed  where  the  eyelid  assumes  a  more  dusky- 
red  tint;  here  the  abscess  points,  the  skin 
[Fig.  244.  give^  way,  and  through  this  small  perforatioo 

a  thin,  scanty,  muco-purnlent  or  "stringy" 
discharge  oozes  out.  On  passing  a  probe 
through  this  aperture,  we  find  that  it  leads  to 
a  portion  of  bare,  roughened  bone.  The  edges 
of  the  opening  generally  become  somewbst 
everted,  swollen,  and  ulcerated,  and  coTend 
perhaps  with  tleshy  granulations.  A  portion 
of  the  bone,  as  a  rule,  becomes  necrosed,  and 
small  fragments  are  exfoliated.  Aiter  this 
condition  hiia  lasted  for  more  or  loss  consider- 
able length  of  time,  the  einus  ckuses  up,  and 
the  aperture  heals;  but  during  the  procese  ot 
Afttr  M*okeii»ie.]  cicatrization,    the    integuments    become    ad- 

herent to  the  periosteum,  and  thus  an  cvcr- 
sion  of  the  lid,  perhaps  of  very  considemble  extent,  may  be  produced, 
causing  a  great  exposure  of  the  eyeball  (lagophthalmos)  with  all  it&  delete- 
rious consequences.     [Fig.  244.] 

The  course  of  the  dLsease  is  often  most  protracted,  especially  in  persoDS  of 
leeble  health,  and  of  a  scrofuloUi§  or  syphilitic  diathesis,  in  whom  relapses 
are  very  apt  to  occur.     The  disease  improves,  the  sinus  and  external  aper- 
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ture  appear  to  be  healing  kindlvt  when  a  relai^ee  takes  place,  fresh  symp- 
toraa  of  inflammation  supervene,  the  dmcharge  again  increases  in  quantity, 
and  fresh  portions  of  boue  are  perhaps  exfoliated. 

Caries  and  necrusici  may  occur  in  diflerent  portions  of  the  orbit;  thus, 
the  bottom  of  the  latter  may  be  the  seat  of  the  disease,  as  is  often  the  caae 
ajfter  periostiti*  of  this  portion  of  the  cavity.     In  rarer  instances,  it  may 


[Fig.  245. 


Fig.  240. 


After  Mftckensie. 
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Tvene  up<m  inflammation  of  the  cellular  tisj^ue  of  the  orbit,  accompanied 
by  perioBtitis.  Sometimes  the  caries  is  confined  to  the  margin  of  the  orbit, 
or  it  occurs  just  within  the  cavity  near  the  edge.  In  such  cases,  the  upper 
or  lower  lid,  according  to  circumstances,  may  become  extensively  involved 
in  the  cicatrix,  and  a  very  considerable  ectropium  result  [Figs,  245  and  246]. 
These  cases  of  caries  and  necrosis  of  the  margin  of  the  ornit  are  generally 
the  result  of  a  blow  or  tall  upon  this  part,  and  are  frequently  met  with  in 
children,  more  particularly  those  of  a  scrofulous  diathesis.  Sypbilis  is  a 
frequent  cause  of  caries  of  the  orbit,  and  the  disease  of  the  bune  may  in  sudi 
cases  be  due  to  an  extension  of  the  affection  ft-om  the  nasal  fossa*.  [See  a 
paper  by  the  Editor  Ln  the  '*  Trans,  of  the  New  York  Academy  of  Medicine" 
for  1881.— BO 

The  principles  of  treatment  should  resemble  thos^  recommended  for 
periostitis.  The  pus  should  be  evacuated  as  early  as  possible,  the  fifeiulous 
flinu&  be  washed  out  frequently  with  warm  water  or  mild  astringent  injections, 
and  a  small  tent  of  lint  should  be  introduced,  in  order  to  cause  the  sinus  to 
heal  from  the  bottom.  If  a  loose  sequestrum  of  bone  is  detached  with  the 
probe,  the  external  opening  should  be  somewhat  enlarged,  and  the  fragment 
De  carefully  removed  with  forceps.  The  treatment  of  the  lagophthalmos 
and  ectropium  consequent  upon  the  caries,  is  fully  describeil  in  the  articles 
upon  these  subjects, 

[Occasionally  a  carious  process  is  developed  in  the  lachrymal  or  ethmoid 
bones,  which  give^  rise  to  an  uncommon  pathological  condition,  a  pre- 
lachrynoal  abscess.  A  swelling  slowly  develops  at  the  inner  cantlu*s»  above 
the  internal  can  thai  ligament,  lying  in  the  hollow  of  the  lachrymal  bone 
and  side  of  the  nose,  immediately  ben€*4ith  the  upper  margin  of  the  orbit,  and 
involving  the  inner  end  of  the  upper  lid.  When  the  skin  is  cut  through 
here,  there  is  seen  a  distinct  cyst-wall  which  bulges,  but  an  attempt  to  dissect 
out  the  cyst  fails,  for  it  is  found  closely  united  with  the  periosteum  of  the 
lachrymal  or  ethmoid  bones.  Aflter  being  opened,  its  cavity  is  found  gmo<ith 
and  communicating  at  the  bottom  with  a  hole  in  the  bone^.  A  probe  passed 
through  this  enter?  the  ethmoidal  cells,  and  dead  bone  is  discovered.     This 
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relachrymal  abace^  resembles  somewhat  abacegs  of  the  lachrymal  s*c,  btit 
m  no  coDnectiou  with  the  lachrymal  passages^  and  causes  do  epiphoriL 
The  caries  do^a  not  admit  of  operative  interference,  on  account  of  its  prox- 
imity to  important  cavities,  and  the  most  that  can  be  hoped  for  ia  that  a 
careful  eyringing  of  some  astringent  or  some  caustic,  like  a  weak  solution  of 
argentic  nitrate,  for  a  protracted  period ;  or  the  introduction  of  a  drainage 
tube  of  flexible  silver  through  the  hole  into  the  superior  nasal  meatus,  may 
eventually  put  an  end  to  the  caries,  and  admit  of  the  cavity  filling  by  granu- 
latioDS  from  the  bottom.  These  cases  are  usually  the  result  of  a  Blow  at  the 
inner  angle  of  the  f>rbit,  as  from  a  foil  in  fencing,  (See  a  paper  by 
Editor,  in  "  Amer,  Journ.  Med.  Sci-,"  July,  1880.)— B.] 


4— INFLAMMATION  OP  THE  CAPSULE  OF  TENON. 


The  fibrous  cajieule  which  envelops  the  eyeball  (capsule  of  Teoon)  ia  occtt 
sionally  subject  to  inflammation.  This  disease  is  particularly  distinguiBbed 
by  the  appearance  of  a  more  or  less  marked  chemosis  round  the  cornea,  there 
being  at  the  same  time  considerable  conjunctival  and  subconjunctival  in- 
jection. On  closer  examination,  we  find  that  there  is  no  apparent  cauae  fo; 
this  chemosis,  for  the  cornea,  iris,  and  deeper  tunics  of  the  eye  are  unaifected, 
and  the  sight  and  the  field  of  vision  are  also  good*  The  eyelids  are  likewise 
somewhat  red  and  swollen.  The  eyeball  is,  moreover,  slightly  protroded, 
although  perha|)s  to  so  inconsiderable  a  degree  that  it  might  esca|)e  observation 
unless  the  state  of  the  two  eyes  is  compared*  There  is,  at  the  same  time,  a 
certain  impairment  of  the  movements  of  the  eyeball,  which  is  especinUr 
evident  in  the  extreme  movements  in  ditterent  directions,  when  diplopia  will 
also  arise.  The  pain  in  and  arouud  the  eye  may  be  somewhat  severe,  but  it 
never  reaches  the  same  intensity  as  in  cellulitis  or  periostitis  of  the  orbit. 
The  progress  of  the  disease  is  generally  slow,  eight  or  ten  weeks  perhaps 
elaming  before  it  is  cured. 

It  ia  generally  of  rheumatic  origin,  being  due  to  a  draught  of  cold  air,  &% 
for  instance,  in  railway  traveiling,  etc.,  or  to  sudden  changes  of  temperature. 
It  is  also  seen  in  cases  of  irido-choroiditis  supervening  upon  operationa, 
especially  those  for  cataract.  According  to  De  Wecker,  it  may  also  follow 
the  operation  for  strabismus,  if  the  sclerotic  has  been  much  exposed,  or  tha 
capsule  of  Tenon  too  freely  incised. 

If  the  inflammatory  symptoms  are  severe,  a  few  leeches  should  be  applied 
to  the  temple,  and  warm  poppy  fomentations  be  prescribed,  together  wiln  the 
compound  belladonna  ointment.  If  the  inflammation  is  due  to  traumatifliD, 
as,  for  instance,  in  the  operation  for  strabismus,  ice  compreaaeB  should  be 
applied. 


I 


6.— EXOPHTHALMIC   GOITRE   (GRATTES'    DISEASE,    MORBtTS 

BASEDOWII,  ETC). 


•aitaA^^H 


This  is  a  very  interesting  and  peculiar  disease,  the  true  nature  and  came 
of  w^hioh  are  at  present  unknown.  Amongst  the  first  symptoms  are,  generally, 
great  palpitation  and  acceleration  of  the  action  of  the  heart,  the  pulse  perhaps 
reaching  one  hundred  and  twenty  or  one  hundred  and  fifty  beats  in  the 
minute.  There  is  at  the  same  time  much  nervous  excitement  and  dyspnoea. 
Sometimes  there  are,  moreover,  symptoms  of  gastrio  derangement,  such  u 
frequent  and  obstinate  retching  and  vomiting,  or  diarrhoea.     It  is  now,  per- 
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hap8»  also  ooticed  that  the  ejee  have  a  peculiar  and  somewhat  ataruig  look, 
which  is  partly  due  to  a  retraction  of  the  upper  eyelid,  leaving  the  eyeball 
much  uncovered,  and  giving  an  expression  of  astouiabraent  to  the  patient. 

Moreover,  as  Von  Graete  has  pointed  out,  the  upper  lid  does  not  cfuite  follow 
the  movements  of  the  eyeball  when  the  |>er8on  looks  upwards  or  tlown wards, 
but  remains  aornewhat  too  elevated.  This  is  quite  independent  of  the  exoph- 
thalmoe,  and  generally  appears  during  the  stage  of  progression,  and  may 
disappear  without  any  diminution  in  the  protrusion  of  the  eye.  This  retrac- 
tion IS  probably  due  to  irritation  of  the  unstriped  muscular  fibres  of  the 
upper  lid  which  are  supplied  by  the  sympathetic,  and  is  relieved  by  the 
subcutaneous  injection  of  morphia.  Stellwag^  btis  lately  called  attention  to 
the  fact,  that  the  normal,  involuntary  nictitation  takes  place  very  imper- 
fectly, and  at  unusually  long  intervals.  The  lids  can,  however,  be  easily 
and  perfectly  closed  by  a  voluntary  effort.  The  cardiac  symptoms  may  have 
lasted  perhaps  atDme  little  time  before  those  of  bronchocele  and  exophthalmos 
present  tbemaelves.  The  latter  symptoms  generally  appear  about  the  same 
time,  but  do  not  necessarily  bear  auy  absolute  relation  to  each  other,  and 
need  not  coexist;  for,  accordiog  to  Prael,*  in  exceptional  instances,  the 
bronchocele  may  be  absent.  There  is,  moreover,  nothing  peculiar  in  this 
form  of  bronchocele,  excepting  that  the  veins  are  generally  much  dilated, 
even  perhaps  to  such  a  degree  that  the  disease  might  be  termed  **  bronchocele 
aneurysraatica;"  and  often  a  distinct  diastolic  murmur  can  be  heard  in  them. 
According  to  Virchow,*  there  is,  at  the  commencement,  only  a  simple  swelling 
of  the  thyroid  gland,  the  disease  becoming  gradually  develope*!  into  a  true 
bronchocele.  Degenerative  changes,  of  a  gelatinous  or  cystoid  nature,  may 
then  occur,  or  nodulated,  fibroid  indurations  be  formed.  As  all  these  changes 
occur  also  in  common  bronchocele,  Virchow  thinks  it  probable  that  the 
affection  of  the  thyroid  is  of  a  seconduTj  Dature, 

At  the  commencement,  the  cardiac  affection  seema  simply  to  consist  in  the 
greatly  increased  action  and  violent  palpitations  of  the  heart,  but  after  a 
time  dilatation  and  hypertrophy,  more  especially  of  the  lefl  ventricle,  ensue. 
There  is  often  a  marked  bellows  murmur,  without,  perhaps,  any  valvular 
aflection,  and  the  murmur  may  extend  into  the  aorta  and  carotid.  The 
pulsation  in  the  carotid  is  sometimes  quite  evident  at  a  little  distance  from 
the  patieut.  The  aorta  and  larger  arteries  have  occasionally  been  found  to 
have  undergone  atheromatous  changes. 

The  exophthalmos  may  become  so  considerable,  that  the  eyelids  cannot  be 
clceed  over  the  cornea,  but  the  latter,  and  a  more  or  less  considerable  portion 
of  the  sclerotic,  protrude  between  them.  The  protrusion  of  the  eye  is  not 
generally  straightforward,  in  the  direction  of  the  optic  axis,  but  towards  one 
side,  frequently  the  nasal  On  account  of  the  constant  exposure  of  the  un- 
covered cornea  to  the  influence  of  external  irritants,  its  epithelial  covering 
becomes  roughened  and  thick,  ulcers  are  forme*!,  which,  exleuding  m  circum- 
ference and  depth,  may  lead  to  extensive  perforation  *if  the  cornea,  and  even 
to  subsequent  atrophy  of  the  eyeball.  The  eyelids  at  the  same  time  become 
inHaraed,  the  ocular  conjunctiva  injected,  and  perhaps  (edematous,  aud  of  a 
dusky-red  color  from  constant  exposure  to  the  atmosphere  at»d  irritauL^.  The 
suppuration  which  may  occur  iu  this  disease  is  not,  however,  of  neuro-para- 
lytic  origin,  but  Von  Oraefe  thinks  it  is  due  to  a  paralysis  of  the  '* trophic" 
fibres  of  the  fifth  uerve,  as  was  shown  in  Meissner's  experiments. 

Cases  of  suppuration  of  the  cornea  are  not,  however,  of  frequent  occurrence, 

*  "  Wiener  raedeainische  Jahrschrift/'  xvii.,  ISflO. 
'  •  **  A.  f.  O.,"  iii.  2,  209.  »  '*  Krankheiten  Gi-schwulstc*,**  iii.  1,  76. 
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and  I  have  only  met  with  a  single  instance  of  the  kind,  where  a  youni^ 
affected  with  exophthalmic  goitre  had  lost  bath  eyes  from  suppuration 
cornea;  and  the  ejeballs,  although  shrunken,  were  still  very  promin^ 
According  to  Von  Graefe,  it  occun?  more  frequently  amongst  men  thfta 
women;  thus  out  of  fourteen  cases  in  which  suppuration  took  place,  it 
curred  ten  times  in  men  and  four  times  in  women.* 

The  exophthalmos  ia  due  to  hypertrophy  of  the  adipoee  cellular  tiasae 
the  orbit,  and  to  a  hypersemic  swelling  of  thb  dasue,  which  may  at  first  be^ 
diminished  by  pressure,  and  rapidly  disappears  after  death.*  [This  has  been 
proven  by  Snellen,  who,  while  examining  such  an  eye  with  the  *tethosoope,j 
iieard  a  distinct  vascular  murmur.  Such  murmurs  occur  only  in  plat 
where  the  blood-channels  dilate,  and  in  connection  with  the  exophthalnit 
they  probably  indicate  a  distention  of  the  orbital  vessels. — B.]  HeckliDi 
hauseu  has  also  observed  fatty  degenej-ation  of  the  muscles  of  the  cy»: 
Dr,  Wright*  found,  Ijeaides  the  strong  dilatation  of  the  veins,  a  small  quae  til 
of  hali-coaguiated  blood  extravasated  over  the  eyebalL 

The  true  cause  of  the  disease  and  the  nature  of  the  connection 
the  affection  of  the  heart,  the  thyroid  gland,  and  the  eye  are  at  pi 
known.  It  was  supposed  by  some  authors^  that  the  pressure  of  the 
thyroid  upon  the  cervical  bloodvessels  caused  the  protrusion  of  the  eye.  In 
oppu8iti«n  to  this  view  it  may,  ht^wever,  be  urged  that  we  often  meet  witli 
very  large  bronchoceles  without  any  exophthalmos  ;  and,  on  the  othex  haad, 
as  has  been  shown  by  Prael,  the  latter  may  exist  without  any  enlai 
of  the  thyroid  gland.  Others  have  supposed  that  the  svmptoms  are  dm 
anaemia,  and  Mackenzie  speaks  of  the  disease  as  **  Anaemic  £xDphthalffi< 
But  it  is  impossible  that  an^eniia  could  be  the  direct  cause  of  such  a  coi 
tion,  and  it  could,  therefore,  as  Virehow  points  out,  only  act  in  ao  hkr^  t 
the  morbid  condition  of  the  blood  exerts  a  deleterious  influenc*e  upon 
nerves. 

It  is,  however,  far  more  probable  that  the  afiectiou  is  due  to  an  irntati< 

or  neurosis  of  the  t*ympathetic  nerve,  producing  hyj>ertrophy  of  the  adfpcn 

tissue  of  the  orbit  and  dilatation  of  the  veins.     Tliere  is,  moreover,  anc 

fact  which  would  argue  in  iiivor  of  this  view  of  irritation  of  the  symp? 

viz..  tlie  retraction  of  the  upper  lid;    for  H.  Miiller  diiK?overe<I   um 

mUHcular  fibres  iu  the  upj)er  lid,  which  are  supplied  by  branches  of 

sympathetic.     Any  irritation  of  these  nervelets  would  cause  an  elevation 

the  lid;   whereas,   if  this   irritability    were   allayed,  the   retraction  wouW 

disappear     Now  the  latter,  as  ha^  already  been  mentioned,  may  be  observ* 

to  occur  after  the  subcutaneous  injection  of  morphia.     The  anatomical  cim^ 

ditious  of  the  sympathetic  have,  hi>wever,  been  found  to  vary  considerably*! 

Thus  some  observers  (Wright,  Mrxjre,  Trousseau,  et<!.)  found   the  cervi< 

ganglia  of  the  sympathetic  enlarged,  hard,  and  firm;  and  on  microsropii 

examination  they  were  ^een  to  be  tilled  with  a  granular  Bul>8lanet!,  like 

lymphatic  gland  in  the  hr^t  stage  of  tuberculosis.     The  trunk  of  tlie  synj) 

tbetic,  as  well  as  the  branches  going  to  the  inferior  thyroid  and  vertebrtl 

iiteritt,  were  found  in  l>e  enlarged  ;  whereas  Recklinghaut«en,*  on  the  e« 

tnrT«  observed   that  the  trunk  and  the  ganglia  of  the  sympathetic  wsi 

^BitffM^«<d  in  size,  as  if  atrophic,  without,  however,  presenting  any  histoloi 

leiil  L'han^zes,    One  fact,  which  argues  rather  against  the  assumption  that  tin 

^  to  irritation  of  the  jiympnthetic,  is  the  condition  of  the  pupilj 

1^  ,**.  ..Uv,;r  was  only  in  bome  ca^es  dilated. 


I  »•  iSrtiiwr  WVn.  W'jcbeu&chr.,  '  1867,  049, 
•  »*1M*  Vm»  uid  tf»£t<IUf,"  Nr»v.  1865. 


'  Virehow,  I.  a,  7^ 

*  Virehow,  loe.  dL,  p.  80^ 
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Virchow,  iu  isptiakitig  of  the  functional  disturbancee,  also  calls  attention  to 
the  fact,  that  tog^^ther  with  the  disappearance  of  the  hronchocele  in  con.*e- 
quence  of  small  doses  of  iodine,  marked  acceleration  of  the  pulse,  and 
palpitation  of  the  heart  may  be  observed.     Now  as  the  same  thing  has  been 

;casioually  noticed   when  spontaneous  diminution  of  the  bmnchocele  has 

iken  place,  the  question  arises  whether  these  symptoms  may  not  be  due  to 
an  admixture  of  soluble  goitre-material  with  the  blood. 

The  difteaae  occurs  most  frequentlv  in  women,  especially  during  the  time 
of  puberty,  or  during  confinement.    It  is  also  observed  to  be  paired  with  dis- 

PrL&Does  of  the  uterine  functions,  particularly  chlorosis,  suppreasion  of  the 
.tatnenia,  etc, ;  it  may  also  supervene  upon  severe  constitutional  diseases. 
ccordin^  to  Von  Graefe,  it  is  not  only  more  rare  amongst  men,  but  in  them 
occurs  at  a  later  period,  and  with  greater  severity.  It  has  been  caustMl  by 
vere  bodily  labor,  or  mental  shocks,  fright,  great  depression,  etc. 
The  course  of  the  disease  is  mostly  very  slow  and  protracted,  and  relapses 
i  Rre  very  apt  to  occur,  more  especially  if  there  still  exists  great  disturbance 
in  the  action  of  the  heart.  Amongst  men,  the  prognosis  should  be  very 
guardeti,  as  the  disease  assumes  a  much  more  severe  character,  and  is  more 
n^quently  complicated  %vith  serious  atlections  of  the  corner.  On  account  of 
the  impediment  pro4iuced  in  the  intra-ocular  circulation  by  theexophthalmije, 
the  retinal  veins  are  sometimes  dilated  and  tortuous,  but  otherwise  there  are 
no  changes  in  the  fundus,  and  the  function  of  the  retina  is  generally  un- 
impaired. Hyi>ermetn>pia  may  arise  on  aecount  of  the  flattening  of  the  eye, 
[Death  may  follow  upon  an  increase  of  all  the  symptoms,  sometimes 
speedily,  with  great  cerebral  disturbance,  or  it  may  ensue  slowly  from  gradual 
failure  of  all  the  powers,  i^ometimes  a  complete  recovery  takes  place 
rapidly,  though  the  progress  in  either  direction  is  usually  slow* — ^B.] 

with  regard  to  ti'eatment,  the  most  benefit  seems  to  be  derived  from  the 
Iministration  of  tonics,  more  especially  the  preparations  of  quinine, 
)gctlier  with  a  generous  diet,  plenty  of  open-air  exercise,  and,  if  necessary, 
change  of  air  and  a  prolonged  residence  in  the  country.  Both  Von  Graefe 
Trousseau^  consider  that  preparations  of  steel  are  contra-indteated,  more 
sially  when  there  is  much  excitiitioo  of  the  vascular  system.  Trousseau 
igly  recommends  the  use  of  digitalis,  which  is  to  be  freely  given  until 
wise  sinks  to  seventy  or  sixty  heats  a  minute,  when  the  dose  is  to  be  con- 
ibly  diminished  or  the  remeily  suspended.  He  also  advocates  bleeding 
to  diminish  the  danger  of  asphyxia  from  the  pressure  of  the  congested  thy- 
Ljoid,  and  to  alleviate  the  violent  palpitations  of  the  heart.  He  has  likewise 
^■Ibund  benefit  from  hydropathy,  and  the  continuous  application  of  cold 
^^compresses  on  the  thyroid  and  over  the  region  of  the  heart.  On  the  other 
hand,  he  is  opposed  to  the  use  of  iodine  in  cases  of  exophthalmic  g*>itre,  ab 
^■Ihough  he  admit**  that,  in  rare  and  exceptional  instances,  it  may  temporarily 
^^brove  beneficial.  I  have  often  derived  much  benefit  from  the  administra* 
^Kioti  of  quinine  and  steeL  coiubined  with  large  doses  of  digitalis,  if  there  is 
I^Kreat  acceleration  of  the  heartV  ftctiou.  Should  the  steel  be  nt>t  well  borne, 
'  1  only  give  quinine  and  digitalis.  Dr.  Cheadle/  in  his  recent  paper  on 
Exophthalmic  Goitre,"  states  that  he  has  employed  iodine  with  advantage 
>th  internally  and  topically  to  the  throat,  and  believes  that  it  is  probably 
lost  useful  io  those  cases  in  which  the  goitre  is  large  and  exerts  dangerous 
»rertsure.  A  firm  compress  bandage  will  otlen  cause  the  exophthalmos  to 
linish  considerably.     [Tinct.  veratri  viridis  has  proven  beneficial  In  some 


*  »'Cliaiquo  mMicale,**  2d  odit.,  vol.  ii.  602. 

•  "St  George's  Hwpitnl  ReporU/'  1889,  vol  iv.  192. 
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cases,  begiDniDg  wilh  do&es  of  one  drop  and  gradually  increasing;  but  tliii 
may  cause  diarrhcea,  and  should  be  combined  with  opium,  BeUadonoa  ba* 
also  been  given  in  some  ciises?  with  benefit.  If  anaesthesia  <fr  iafiltrstton 
of  the  cornea  occur,  atropine  and  the  pressure  bandage  should  be  em- 
ployed.— B.] 

Galvanization  of  the  sympathetic  nerve  has  lately  been  strongly  recom- 
mended, amongst  othens  by  Chvoetek.'  and  Moritz  Meyer.'  The  latter  baf 
found  it  very  successful  in  curing  the  exophthalmtis  and  the  goitre,  as  well 
aa  in  improving  the  general  health;  but  on  the  other  hand,  it  doe©  not  ap- 
pear to  exert  any  influence  on  the  acceleration  of  the  pulse  or  tiie  pal 
tion  of  the  heart.  I  have  lately  tried  it,  and  in  one  case  with  marked 
as  to  the  rliuiinution  of  the  exophthalmos.  I  generally  apply  the 
pole  to  the  auriculcvmaxiilary  fossa,  and  the  other  I  move  gently  over  ti 
closed  eyelids,  and  afterwards  over  the  goitre.  I  employ  about  six  to 
cells  for  the  eye,  and  eight  to  Iburteen  for  the  goitre,  applying  the  electricit 
for  about  one  and  one-half  to  two  minutes  to  each  part.  We  may  he&d 
this»  galvanize  the  cervical  ganglia  of  the  aympalhetic,  appljnng  one  electn 
to  the  auriculo-maxillary  iPossa,  the  other  to  the  sixth  or  seventh  cervi 
vertebra,  or  manubrium  aterni.  It  may  take  abimt  twent>'  to  thirty  sitting* 
before  any  very  marked  improvement  is  noticed  in  the  exophthalmos 
goitre;  and  considering  the  little  effect  that  other  treatment  baa  upon  the  dii 
ease,  I  think  that  galvanization  should  always  have  an  extended  trial. 

The  peculiar  retraction  of  the  upper  eyelid  may  be,  if  necessary,  alleTiated 
by  an  operation  upon  the  levator  palpebrse,  as  has  been  adviiied  by  Voo 
Graefe.     He  was  tbrmerly  in  the  habit  of  recommending  taraorapny  for 
this  elevation  of  the  upper  lid,  but  now  prefers  a  partial  tenotomy  of 
levator  palpebne  superioris.     The  latter  operation  is  to  be  performed  aa  fol 
lows:'     The  horn  spatula  having  been  introduced  beneath  the  upper  lid, 
fts  to  put  it  well  on  the  stretch,  he  makes  a  horizontal  incision  through  t 
skin  of  the  upper  lid,  extending  nearly  the  whole  length  of  the  latter,  an 
situated  about  one  line  above  the  upper  edge  of  the  tarsal  cartilage.    H 
then  ilivides  the  orbicularis,  or  still  better,  excises  a  small  horizoDtal  portio] 
of  it,  in  order  to  gain  a  better  view  of  the  subjacent  parts.     A  careful  ex- 
posure of  the  tarso-orbital  fascia  will  bring  into  view  the  vertical  or  obliqui 
striation  which   indicates  the  tendon  of  the  levator   palpebne,  which  he: 
paMee  over  into,  and  becomes  blended  with,  the  cartilage.     With  a  ve 
m  knife,  the  point  where  they  are  blended  is  then  to  be  incised  at  e& 
ide,  so  that  only  a  narrow  central  bridge  (of  about  one  line  in  width )  re- 
mains standing.     Care  must  of  course  be  taken  not  to   perforate   the  co; 
junctiva.     The  result  of  the  operation  is  an  incomplete  ptosis,  which  dimia^^ 
lehes  considerably  during  the  first  few  weeks,  the  remainder  just  Deutraliring 
the  retraction  of  the  upper  lid  which  before  existed. 


6.— TUM0R8  OF  THE  ORBIT. 
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It  imHiid  be  ouite  beyond  the  plan  and  scope  of  this  work  to  enter  at 
into  all  tlie  varieties  of  tumor  that  may  be  met  with  in  the  orbit,  as 
the  points  of  difl!brence  in  their  structure,  diagnosis,  and  mode  of  dd* 


^  ^Wtteir&Md.  Preese,"  1869. 

»  ^^Bwiiii^r  kltn.  WcR>ht>n^ehnft,"  Sept.  28,  1872. 

•  ndi  ^'CVtiipte  Tvtxdn  du  Congr^  d'ophthalrnologie,"  1807;  also  ''KL  MonatabL,' 
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▼elopment;  I  shall,  therefore,  confine  myself  to  a  broad  and  practical  divi- 
sion of  this  subject,  and  shall  endeavor  briefly  to  give  tht  most  characteristic 
and  leading  features  presented  by  the  principal  varieties  uf  tumor,  as  well  tm 
the  diflerent  modey  of  treatnieiit  which  are  more  especinily  indicated. 

Tumors  of  the  orbit  may  be  developed  primarily  in  the  latter,  or  may 
commence  within  the  eye  or  one  of  the  neighboring  cavities,  and^  gradually 
increasing  in  size,  finally  make  their  way  into  the  orbit.  As  long  as  the 
tumor  is  confined  witliin  the  eye,  its  progress  may  be  slow  and  protracted; 
but  when  it  has  once  perforated  the  ocular  tunics,  its  growth,  being  no  longer 
restrained  by  the  firm  sclerotic,  is  often  very  rapid,  so  that  it  may,  within  a 
short  time,  attain  a  very  considerable  size, 

Tumora  may  be  developed  from  any  part  of  the  orbit;  they  may  spring 
from  the  bottom  of  the  cavity,  from  its  walls,  or  from  its  mosjt  anterior  part 
close  to  the  edge.  As  the  morbid  growth  increases  in  size,  the  eyeball  will 
be  more  and  more  protruded,  and  the  direction  of  this  protrusion  will  de- 
f»end  upon  the  principal  situation  of  the  tumor.  The  exophthalmos  may 
finally  become  so  great,  that  the  eyeball  is  quite  pushed  out  of  the  orbit 
upon  the  cheek.  Together  with  the  |>rotrusion,  the  movements  of  the  globe 
will  be  more  or  less  impaired.  The  eyelids  are  generally  swollen  and  cede- 
matous,  and  the  cedema  may  be  so  great  that  it  is  imposs^ible  to  judge  of  the 
true  nature  of  the  tumor,  or  it  may  even  obscure  the  presence  of  the  latter. 
If  the  tumor  is  chiefly  situated  at  the  upper  part  of  the  orbit,  a  certain 
degree  of  ptosis  is  frequently  present  Tne  eyelids  are,  in  other  casea, 
greatly  everted,  their  expoBedconjunctival  surface  being  swollen  and  fleshy 
in  appearance.  There  is  often  also  a  very  considerable  degree  of  chemosis 
of  a  dirty,  dusky-red  tint.  The  sight  may  suffer  from  the  optic  nerve  being 
stretched  or  pressed  upon  by  the  tumor,  or  from  the  im [sediment  to  the  intra* 
ocular  circulation.  The  eiflux  from  the  retinal  veins  i^  retarded,  symptoms 
of  inflammation  of  the  optic  nerve  may  supervene,  and  if  the  tumor  be  not 
removed,  the  optic  ner%^e  may  undergo  consecutive  atrophy.  But  the  sight 
nnay  aleo  be  greatly  impaired  or  even  lost  from  inflammation  or  extensive 
ulceration  of  the  cornea,  dependent  upon  its  constant  exposure  to  the  action 
of  external  irritants,  when  the  eye  is  much  protruded.  Perfbmtion  or 
sloughing  of  the  cnrnea  may  ensue,  and,  the  contents  of  the  globe  escaping, 
the  eye  may  gradually  undergo  atrophy. 

In  attempting  the  removal  of  any  tumor  of  the  orbit  by  operation,  we 
should  always  take  into  anxious  considenition  its  size,  rate  of  progress,  sus- 
pected nature,  and  situation ;  as  well  as  the  condition  of  the  eye,  and  the 
MDeral  health  of  the  patient.  If  there  is  still  sight,  we  should  alw^ays  en- 
deavor to  remove  the  morbid  growth,  if  possible,  without  sacrificing  the  eye. 
But  in  some  cases,  more  especially  of  malignant  tumors,  it  is  quite  inipos- 
sible  to  remove  the  whole  of  the  morbid  growth  without  the  removal  of  the 
eve ;  and  in  such  instances,  it  is  far  wiser  to  sacrifice  the  latter,  than  to  run 
tne  risk  of  leaving  portions  of  tumor  behind,  to  prove  the  ready  source  of  a 
recurrence  of  the  disease,  W^e  should,  if  possible,  remove  the  tumor  through 
the  conjunctiva,  but  if  this  is  not  practicable,  the  incision  must  be  carried 
through  the  skin  of  the  lids.  The  incision  should,  in  such  a  case,  be  always 
horizontal,  and  perhaps  slightly  curved,  so  as  to  correspond  with  the  natural 
wrinkles  of  the  skin,  and  thus  avoid  the  formation  of  unsightly  cicatrices. 

[Kchimemi  speaks  of  the  excision  of  the  ophthalmic  ganglion  in  a  case 
w^here  it  became  necessary  to  operate  upon  a  sarcoma  f)f  the  orbit  The 
immediate  consequences  of  the  operation  were  immobility  of  the  lower  lid, 
owing  to  markea  recession  of  the  eye;  almost  complete  immobility  of  the 
eyeball,  complete  anaesthesia  of  the  cornea,  dilatation  and  immobility  of  the 
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pupil.  The  cornea  ulcerated  in  ooe  spot,  but  soon  healed  agaiD.  Eigl 
days  later  a  large  rorneal  ulcer  appeared,  with  hj^popyou^  which  grew  ist^adlly 
worse,  until  the  edges  (if  the  lids  were  stitched  together,  when  il  began  to 
lieal.     See  "  Animli  di  ottalmologia,  ix.  2.) — B.] 

In  order  to  gaiu  more  room  to  work  in,  it  may  also  be  necessary  to  divide 
the  outer  canthuy.  We  should  always  endeavor  to  extirpate  the  tumor 
without  any  injury  to  the  ueighhoriug  part8.  and  lor  this  rea^ou  the  knife 
muBt  not  be  too  freely  used,  but  the  atUiciinieuti?  of  the  tumor  should  rather 
be  loosened  with  the  tip  of  the  finger,  the  han<lle  of  a  scalpel,  or  with  the 
point  of  a  silver  knife.  In  some  tumors,  it  is  necessary  to  gouge  out  the 
difierent  pi>rtious,  or  to  snip  them  otf'the  walla  of  the  periosteum  with  a  pair 
of  blunt-pointed,  curved  scis^sors.  The  use  of  the  chloride  of  zinc  paste  io 
caaea  of  removal  of  malignunt  tumors,  as  well  as  those  whose  recurrence  idij 
he  fearei],  will  be  considered  when  speaking  of  these  tumors  in  detaiL 


(1)    FlBKOUa    TUMOKS. 

The  fibrous  tumor  is  eapecially  characterized  by  the  fact  that  its  structure 
closely  resembira  that  of  radiating  fibrillar  connective  tissue,  the  fibrills* 
being  closely  packed  together.  Ou  section,  such  a  tumor  present*  a  firm 
and  perhaps  somewliat  rough  surface,  traversed  by  bundles  of  parallel  tibrea. 
It^  color  is  of  a  grayish-white  or  grayish-yellow  tint.  The  tumor  is  aJwaji 
surrounded  by  a  distinct  sheath  of  thickened  connective  tissue,  and  is  pene* 
trated  by  a  small  number  of  veissels.  These  tumors  may  undergo  seeond&iy 
changes,  and  cyst^  may  be  formed,  and  in  such  a  case  their  firmneae  is 
diminished,  and  a  cert-ain  degree  of  Huctuution  may  be  perceptible;  and  if 
this  is  considerable,  they  may  be  easily  mistaken  for  cysts.  Or  again,  they 
may  undergo  osseous  or  calcareous  changes,  the  bone  being  generally  met 
witli  iu  the  form  of  small  sequestra* 

These  tumors  grow  from  the  periosteum  either  by  a  broad  base,  or  by  one 
or  more  pedicles.  They  are  generally  formed  near  the  edge  of  the  orbit, 
and  if  they  are  stalked,  they  may  be  felt  in  the  form  of  small,  firm,  circuni- 
gcribe<l,  movable  growths.  The  consistence  of  the  tumor  may  vary  very 
considerably.  It  is  gencraHy  firm  and  hard,  from  the  thickening  and  con- 
densation of  the  radiating  connective-tissue  elements.  In  other  ea^^eii,  how- 
ever, it  is  soilish  and  perhaps  lobulateti,  or  the  surface  may  be  skjft,  and  the 
central  purtifju,  or  that  nearest  to  the  point  of  origin  from  the  |>erio6ieuni, 
may  be  firm  and  hard.  The  progress  of  the  tumor  is  generally  very  slow, 
antl  the  firmer  varieties  do  not,  lu^  a  rule,  ac<|uire  a  very  considerable  size, 
It  is  difficult,  however,  with  the  .softer  kinds,  as  they  may  attain  a  great 
magnitude.  Thus  Mooren'  mentions  a  fibrous  tumor  of  the  orbit  which, 
a  former  operation,  attained  the  size  of  a  child's  head,  and   involves! 

le  bones  of  the  fuce  an*!  head.  Mr.  Critchett*  narrates  a  remarkable  case 
of  fibrous  tumor  of  the  orbit  removed  at  two  sittings.  Zehender*  has  alao 
recorded  a  case,  in  which  he  .successfully  removed  a  large  fibrous  tumor 
(preserving  the  eye),  and  applied  the  chlvtride  of  zinc  paste  on  a  strip  of 
plaster  to  the  bottom  of  the  orbit,  the  surface  of  the  leather  on  which  the 
caustic  paste  was  spread  being  turned  outwards  away  from  the  eye,  and  the 
latter  protected  by  the  interjKJSition  of  a  thick  layer  of  charpie.  This,  how- 
ever, only  just  aufticed  to  save  the  eyeball  from  the  action  of  the  jjaste,  as 


*  Mooren,  "Ophthulmiatrisehe  Beobiichiangea/'  p.  41, 
»  '*  Med.  Times  and  Gazette,*'  1862,  p,  406, 
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iurfaee  of  the  glohe  was  covered  by  a  slight  layer  of  eseharf  the 
sclerotic  remaioing,  however,  iiinojureil. 

It'  the  fibrous  tumors  are  sniall  in  size,  and  situated  near  iho  etige  of  the 
orbit,  they  can  generally  be  removed  without  any  danger;  btit  if  they  are 
large,  extend  deeply  intu  the  orbit,  and  are  widely  attached  to  the  periosteum, 
either  by  a  broad  base  or  by  several  pedicles,  operative  interferenee  must  be 
extensive,  aud  may  m^t  up  very  eousiderable  iuflamiiiation,  extending  perhaps 
to  the  perioateum  of  the  orbit,  and  even  to  the  brain.  Or  the  operation  may 
be  followed  by  fatal  eryi^i|>elaB.^ 

(2)  Sarcomatous  (Fi«ho-pla»tic)  TtTMoa». 

Sarcomatous  tumors  are  particularly  distioguished  in  their  minute  structure 
by  the  fact  that  they  arc  compose*!  of  variously  shaped,  closely  packed  cells, 
and  a  .scanty  intercellular  substance.  These  cells  vary  much  in  size  and 
form,  being  stellate,  circular,  oblong,  f«pindle-«haped,  etc.  If  the  cells 
contain  pigment,  it  is  termed  melanotic  sarccmia.  The  fibro-plaiatic  variety 
shows  marked  spindle-ahaped  cells  with  a  large  ovoid  nucleus  and  long, 
perhaps  subdivided,  filamentous  extremities.  On  account  of  this  peculiar 
sbai^e  of  the  cell  and  these  long  terminal  projections,  it  was  formerly  supposed 
that  the  connective  tissue  was  formed  by  a  division  of  these  cells.  But  this, 
as  Virchow^  points  out,  b  erroneous,  for  it  is?  the  special  characteristic  of 
these  tumors  that  their  cells  persist  as  cells,  and  do  not  become  developed 
into  connective  tissue  ;  for  if  this  development  took  place,  and  a  considerable 
formation  of  fibrillar  intercellular  substance  really  occurred,  and  if  the  cells 
were  transformed  into  fibres,  the  tumor  Avould  simnly  be  a  filiroma  and  not 
sarcomatous.  In  fact,  the  fibnvplastic  tumorls  notning  but  a  spindle^haped 
cell  sarcoma.  The  malignant  fibrous  and  recurrent  fibroid  tumors  of  Paget 
«re  also  varieties  of  sarcoma.  The  amount  of  the  fibrjilar  intercellular  sub- 
iSance  varies  considerably  in  i|uantity.  In  some  cases,  it  is  firm  and  dense, 
in  others,  on  account  of  the  great  development  of  the  cells,  it  may  have 
nearly  disappeared ;  in  the  latter  case,  the  tumor  is  very  soft  and  becomes 
medullary.  In  rare  instances  the  tumor  also  contains' evBtg,  and  is  then 
termed  **  cysto-sarcoma.*'* 

Sarcomatous  tumors  are  not  benign  in  character,  but  show  a  great  ten- 
dency to  infection  of  neighboring  organs,  commencing  first  in  the  homologous 
tissues,  and  then  pji^ing  on  to  the  heterologous.  But  they  affect  di.stant 
organs,  and  as  the  lymphatic  glands  frequently  remain  unaffected,  it  has 
been  supposed  that  the  infection  is  carried  more  by  the  blood  than  by  the 
lymphatic  vessels. 

According  to  Virchow,  sarcomatous  tumors  of  the  orbit  "are  generally 
developed  frnm  tbe  adip^ise  cellular  tissue  behind  the  eye.  after  a  time 
pushing  the  eyeball  out  of  tlic  orbit,  and  appearing  beneath  the  conjunctiva 
in  the  form  of  rouud,  firm  protrusions,  finally  assuming  a  fungoid  character. 
Their  commencement  may  often  be  traced  to  distinct  traumatic  causes.  If 
DO  operation  is  perforuied,  the  eye  is  in  the  end  destroyed  by  pressure  or 
inflammation,  and  at  the  best  becomes  atrophied.  Or  again,  the  fungus  mav 
grow  inward.s,  reach  the  dura  mater,  invade  the  cranium,  and  generally  entfs 
in  u\eta=*t[ises,  amongst  which  those  of  the  bones  of  the  skull  are  the  most 
remarkable.  Most  of  the  orbital  sarconmta  have  rather  a  soft  consistence,  and 
belong  to  the  melano-,  myxo-,  or  gliosarcomata.     They  are  generally  multi- 
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cellular;  but  even  those  consisting  of  smaller  cells  may  be  operated  upon 
with  success.'"  Frequently  the  i^arcomatous  tumors,  especially  melanotic 
sarcoma,  onginate  in  the  eyeball,  and  subsequently  make  their  way  into  the 
orbit.  In  some  cases  the  sight  remains  perfect  for  a  long  time,  in  others  it 
becomes  greatly  impaired  or  entirely  lost  from  optic  neuritis,  atrophy  of  the 
optic  nerve,  detachment  of  the  retina,  extension  of  the  tumor  into  the  optic 
nerve,  etc. 

The  great  danger  of  the  disease  is  its  extension  into  the  neighboring  cmvi- 
ties,  the  bony  walls,  which  separate  the^se  from  the  orbit,  being  deeitroyed  by 
caries  or  necrosis,  or  worn  through  by  tlie  pressure  of  the  tumor*  In  such  a 
case,  the  extension  of  the  growth  in  tin  outward  direction  may  be  slow  and 
protracted.  The  operator,  thinking  that  he  has  only  to  deal  with  a  moderate, 
sharply  defined  timKJr,  is  surpriseii  to  find  it  extending  far  into  neighb*iring 
cavities,  in  which  it  has  perhaps  reached  a  very  considerable  size  (Stellwag), 

[In  not  a  few  instances  the  sarcomatous  growth  starts  from  the  perioeteum 
of  the  orbit,  and  grows  very  rapidly.  It  is  not  uncommon  to  find  that  these 
grow  from  both  the  orbital  and  intracranial  sides  of  the  roof  of  the  orbit 
St»me  authors  have  advocated  the  removal  of  the  orbital  plate  of  tlie  fronUd 
bone  in  these  cases,  and  it  has  been  done  with  success;  but  the  danger  of  injury 
to  the  dura  mater  is  certainly  great,  and  seems  a  very  serious  thing  to  risk. 
Still,  a  radical  and  complete  extirpation  may  in  this  way  be  jjossible. — B.] 

But  the  tumor  nmy  be  originally  developed  in  some  other  cavity,  as,  for 
instance,  the  nasal  fossa,'  or  antrum  of  Highraore,*  and  extend  thence  into 
the  orbit.  [Gnwths  originating  iu  this  way  are  very  serious  cases.  They 
are  generally  of  very  rapid  growth,  have  widely  extended  rarolfications,  and 
are  almost  always  comjtlex  in  character,  such  as  combinations  of  sarcoma 
with  myxoma,  adenoma,  osteoma,  euchoudroma,  or  carcinoma.  It  is  scarcely 
possible  to  remove  these  growths  completely  without  an  excision  of  the 
superior  maxilla  alone  or  of  portions  of  other  bones  of  the  face;  and  the 
diseased  process  has  frequent! v  extended  so  far  in  all  directions,  that  eveJD 
such  a  severe  surgical  procedure  as  the  above  proves  unsuccessful*  (See 
•*  Trans.  Fiilh  Internat,  Ophth.  Congress,^'  IBTO,  pp.  58-62.)— B.] 

These  tumors  are  very  apt  to  recur,  and  may  have  to  be  operated  upon 
several  times.  Thus  in  a  case  narrated  by  Mr.  Quinn,  he  operated  three 
times.*  If  the  sight  is  unaffected,  we  ehouhl  endeavor  to  remove  the  tumor 
without  sacrificing  the  eyeball,  and  tn  or*ler  that  all  remains  of  the  morbid 
growth  may  be  removed,  the  chloride  of  zinc  paste,  spread  upon  etri|)$  of 
lint,  should  be  inserted  into  the  wound,  care  being  taken  that  the  dry  side 
of  the  lint  is  turned  towards  the  eye,  and  the  latter  should  still  further  be 
protected  by  the  interposition  of  layers  of  charpie.  That  the  caustic  may 
be  applied  without  injury  to  the  eyeball  or  its  muscles,  was  already  shown  in 
Zehender's  wi^;  Mr.  Hulke''  has  more  lately  published  a  similar  instance. 
The  eyeball  may  generally  be  saved  as  long  as  the  disease  has  not  extended 
into  the  conical  space  (Muskeltrichter)  enclosed  by  the  four  recti  muedeB 
(Von  Graefe)."^ 

But  where  the  disease  is  extensive,  the  eyeball  lost,  or  there  is  no  doubt 
as  to  the  malignant  nature  of  the  disease,  tlie  globe  must  be  excised  with  the 
tumor,  and  the  latter  should  be  as  thoroughly  removed  aa  possible ;  hut  the 
excision  of  the  morbid  growth  with  the  knife  and  blunt-pointed,  curved 
scissors  alone,  will  not  suffice  in  cases  where  the  tumor  is  of  a  sarcomatous 
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or  capcinomatoiis  nature^  and  infiltrates  raore  or  le.ss  the  neighboriog  struct- 
ures; for  then  it  cannot  with  oertainty  he  completely  removed,  and  retunants 
of  tumor  are  sure  t*>  lie  \*^i\  iH-hind.  The  surgeon  should  endeavor  to  remove 
as  much  as  poggible  of  the  niurbid  growth  by  chipping  it  away  from  the 
walb  of  the  orbit,  exploring  btdnrehand  with  the  finger  the  mm^  which  he  is 
about  to  excise.  If  the  walls  of  the  orbit  are  abo  affecteii,  the  periosteum, 
or  even  pc»rtious  of  the  diseased  bone,  may  be  readily  removed  with  the 
elevator*  In  onier  to  check  hemorrliage,  and  to  destroy  any  remaining 
portions  of  the  morbid  growth  wliich  cannot  be  reached  with  the  scissors, 
the  hoi  iron  should  be  applied  to  the  wounded  surface,  and  then,  when  all 
bleeding  has  cea&ed,  the  fhloride  of  zinc  paFte,  spread  upon  strips  of  lint,  i» 
to  be  applied  to  the  wound.  The  chloride  of  zinc  paste  ha.s  been  used 
extensively  and  most  successfully  at  the  Middler^ex  Hospital,  where  the  fol- 
lowing formula  is  generally  employed:  One  part  by  weight  of  chloride  of 
zinc  h  rubbed  up  with  four  part^  of  Hour^  to  which  sufficient  laudanum  is 
added  to  make  a  paste  (»f  the  consistence  of  honey. 

To  many  surgeons,  the  use  of  the  hot  iron  and  of  an  e$charotic  to  the  orbit 
will  appear  a  most  dangerous  proceeding,  on  account  of  the  thinness  of  the 
roof  of  the  orbit,  which  divides  it  from  the  brain ;  but  experience  proves 
that  this  proceeding,  if  carefully  aud  expertly  performed,  is  not  fraught 
with  any  particular  risk,  for  the  action  of  the  hot  iron  is  superficial,  and  that 
of  the  chloride  of  zinc  can  also  be  very  well  regulated.  Moreover,  it  pro- 
duces  little  or  no  constitutional  dixSturbance,  and  only  excites  slight  inflam- 
mation of  the  living  tissues  beyond  the  slough.  The  truth  of  these  statements 
18  sufficiently  proved  by  the  very  remarkable  cases  in  which  this  line  of 
treatment  has  been  pursued  by  Mr.  de  Morgan,  Mr.  Moore,  Mr.  Ilulke,  and 
Mr.  Lawson,  aud  which  have  been  brought  before  the  notice  of  the  profes- 
Bion  at  different  periods. 

Mr.  Hulke*  reporU  a  very  interesting  case  of  large  fungating  melanotic 
Barcoma  which  had  become  developed  from  a  shrunken  eyeball,  6lled  the 
cavity  of  the  orbit,  and  protruded  between  the  eyelids,  which  was  success- 
fully extirpated  with  the  aid  of  the  actual  cautery  aud  chloride  of  zinc  paste. 

A  very  interesting  and  important  case  of  recurrent  fibroid  tumor,  which 
haa  been  operated  upon  several  times  by  Mr.  Lawson,  is  recorded  in  the  **  R. 
L.  O.  H.  Reports,^'  vi.  3,  206.  [See  also  **  Trans.  Fifth  Intemat.  Ophthal, 
Congrew  "  1876,  pp.  258  to  268;  **  Trans.  Amer.  Ophth.  8oc./'  1H7^*.— B.] 


(8)  Fattt  TuMoaaoF  tbk  Orbit.     [Lipomata. — B.] 


The  fatty  tumors  are  developed  in  the  adipose  cellular  tissue  of  the  orbit, 
either  in  its  cavity  or  between  the  recti  muscles,  just  beneath  the  conjunctiva. 
They  generally  occur  in  early  life,  and  are  sometimes  pcrha|>a  congenital. 
They  increase  slowly  in  growth,  are  not  accompanied  by  any  symptoms  of 
pain  or  inflammation,  and  vary  much  in  size  and  consistence.  The  latter 
will  depend  upon  the  relative  amount  of  the  fatty  material,  and  the  firmness 
and  *|uantity  of  the  fibroceOular  tissue.  They  are  often  very  elastic  to  the 
touch,  and  give  rise  to  a  sense  of  fluctuation,  which  may  deceive  us  as  to 
their  true  nature,  and  cause  them,  perhaps,  to  be  mistaken  for  a  cyst.  No 
difficulty  is  generally  experienced  in  their  removal,  which  should^  if  possible, 
be  done  from  within  the  eyelid,     [They  do  not  return, — B.] 
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(4)    Ott»EOr»  ASD  CAKTILAOIKOUB  TUMORJ*. 

According  to  Mackenzie/  we  may  distiDguiah  three  forms  of  exoetoeia  of 
the  orbit:  1,  the  cellular;  2,  the  craggy^  or  semi-cartilaginous:  3,  the  ivory. 
The  cellular  exostosis  is  characterized  by  its  being  composed  of  an  caseous 
crust,  which  t^uiTounds  rather  a  soft  substance,  traversed  by  niinoerous  deli- 
cate bony  partitifuis.  Sometimes,  it  may  contain  hydatids.  This  form  of  f^xos- 
tosis  springs  from  the  periosteum,  does  not  generally  acquire  a  <  '>le 

aize^  and  may  remain  quite  stationary.     The  cragg\'  or  semi-ca  us 

exo8toaij»  generally  consists  in  the  centre  of  osseous  faniinxe,  which  an;  sur- 
rounded by  cartilage,  over  which  the  |>erit>8teuni  may  be  imperfectly  traced, 

but  it  ha^  no  complete  she! J.  It  may  grow 
from  the  cancelti  or  from  the  i^eriosteum. 
The  ivory  exoetoeis  is  the  form  mrjet  fre- 
quently met  with  in  the  orbit;  it  is  exoe»- 
sively  hard,  and  consisUs  of  |>erfectly  de- 
veloped, dense,  and  very  firm  bone  ti»ue. 
According  to  Mackensde,  it  oHgiiuites  in 
the  diploe,  presses  the  compact  tiasueof  the 
bone  before  it,  and  forms  a  rounds  smtXith, 
or  somewhat  nodulated  tumor.  [Fig.  247.] 
It,  moreover,  shows  a  disposition  to  extend 
into  the  cranium. 

Exi>stf>8i8    frequently  supervenes   up<ju 
periostitiis  and  ostitis,  and  may  be  due  to  a 
scrofulous  or  syphilitic  diathesis,  or  be  pro- 
duced by  injuries,  such  as  falls  or  blows  upon  the  orbit,  or  by  fractures  of 
the  latter. 

These  osseous  tumorg  are  more  or  Jess  hard  to  the  touch,  slow  in  their 
progress  and  growth,  and  generally  accompanied  by  little  or  no  pain  or  in^ 
ilammatory  symptoms.  Sometimes,  the  [)ain  may,  however,  be  severe,  more 
especially  if  syroptums  of  periostitis  supervene  in  the  course  of  the  diseii«i 
The  degree  of  exophthalmo:^  and  impairment  of  the  movements  of  the  eye 
will  vary  with  the  extent  and  situation  of  the  exostosis.  It  is  often  quite 
impossible  to  determine  the  exact  nature  of  the  disease  before  operalioUt 
more  especially  when  the  tumor  is  situated  deep  in  the  orbit.  Ivory  exostosis 
is  frequently  developtnl  from  the  frontal  or  ethmoid  bone. 

[According  to  Knajjp,  tliej^e  bony  tumors  grow  on  the  periphery  only,  con- 
verting the  coimective  tissue  over  them  into  bone.  Their  bulk  may  spread 
out  beyond  the  ba*se,  and  their  adhei^ion  to  the  underlying  bone  is  soroetimcB 
leas  firm  than  their  cous^isteuce.  Their  periosteal  covering  may  contain 
cysts,  and  thus  render  the  diagnosit*  very  difficult.  Knapp  advises,  when 
they  grow  from  the  roof  of  the  orbit,  that  they  should  be  removed  with 
their  base  by  chisel  and  mallet,  and  by  traction  in  various  directions,  thus 
leaving  the  dura  mater  exposed.  (See  ***  Trans,  Fifth  Int^rnat.  Ophth.  Con- 
gress,'* 1876,  p.  54.) 

An  interesting  ease  of  ivory  exostosis  of  the  bones  of  the  orbit,  in  which 
the  iikull  was  examined  atWr  death,  is  rep<irted  by  Carreras-Arago.  The 
tumor  probably  arose  from  the  diploe  of  the  frontal  bone,  near  the  orbital 
arch  toward  the  external  angle.  It  involved  the  entire  upper  margin  of  the 
orbit,  tilled  the  whole  orbital  cavity,  involve<l  all  the  walla  of  the  orbit,  and 
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letrated  the  cavity  of  the  skull  by  the  optic  <r>ramen  and  sphenoidal 
fissure.  It  uIbo  extended  into  the  nasal  foasse,  and  filled  the  anterior  cerebral 
foesse.  Out«ide  of  the  orbit,  it  extended  into  the  zygfkmatic  fossia.  It  was 
very  dense  and  compact,  without  any  medullary  spaces  or  Hiivei*8ian  canab, 
and  weighed  about  five  hundred  grammes.  The  growth  probably  began  in 
oesifi^atioii  of  the  i>erio8teum  of  the  frontal  sinuses,  and  perhaps  also  of  the 
ethmoidal  sinuses.  The  cerebnd  symptoms  were  intense  convulsions,  occur- 
ring with  greater  fretjuencv  and  violence,  and  ending  in  imbecility  which 
lasted  till  death.  (See  **  La  Cronica  oftalmologica."  Die.  12,  1880.  8<je 
also  interesting  cases  reporte<i  by  Drs.  H.  Sands  and  H.  Knapp  in  the 
*•  Archives  of  Ophthalmology,"  ix.  4.) — B.] 

In  the  early  stage,  the  treutment  should  he  directed  to  promote  the  ab- 
sorption of  the  tumor,  by  the  administration  of  iodide  of  potassium  inter- 
nally, the  application  of  mercurial  ointment  over  the  brow,  etc.  The  patient'*^ 
general  health  must  be  attended  Uj,  and  kept  np  by  a  generous  diet  anri 
tonicSj  residence  in  the  country  or  at  the  seaside,  etc. 

If  the  exostosis  is  small  and  remains  stationary,  it  should  not  be  interfered 
with  by  operation.  But  if  it  is  increasing  in  size  and  is  producing  exoph- 
thalmos, etc.,  the  surgeon  should  endeavor  to  remove  it. 

The  tumor  should  he  freely  exposed  by  one  or  more  incisions,  carried 
through  the  integuments  and  between  the  fibres  of  the  orbicularis,  or,  if 
necessary,  by  dissecting  buck  the  lids.  In  order  to  gain  plenty  of  room,  it 
may  also  be  necessary  to  divide  the  cornmis?'ure  of  the  lirls.  The  tumor, 
having  been  thus  exposed,  is  to  be  stripped  of  its  periosteum  and  carefully 
excised  with  a  scalpel,  assisted  by  cutting  pliers  and  strong  bi:>ne  forceps. 
Great  care  must  be  taken  not  to  injure  the  tipper  and  inner  wall  of  the  orbiL 
by  a  rough  and  thoughtless  use  of  the  instruments.  The  ivory  exostoses  are 
"frequently  so  firju  ami  hard,  and  so  intimately  and  widely  connected  with 
the  bone,  that  it  i^  only  pt>ssible  to  remove  a  certain  portion  of  the  morbid 
growth.  Mr.  Haynci*  Walton  narrates  a  case  in  which  he  successfully  re- 
moved a  large  iv<jry  exostosis.'  Two  similar  instances  are  re(H>rded  by 
Maisonneuve.  [  For  these  very  dense  tumors,  the  chisel  and  n^allet  are  better 
than  the  saw,  but  a  still  better  instrument  is  the  tlental  lathe  with  drills  of 
various  sizes,  the  rapitl  revolution  of  which  makes  it  fHJssible  to  use  lateral 
pressure. — B.] 

Sometimes,  however,  the  tumor  is  so  excessively  hard,  and  its  attachment 
80  extensive,  that  it  resists  all  efforts  made  with  the  saw,  cutting  pliers, 
or  mallet ;  little  splinters  of  bone  may  be  chipped  off,  but  the  great  mass  of 
the  growth  h  imriregnable,  and  the  operation  has  to  be  abandoned.  Such 
instances  have  neen  recorded  by  Mackenzie^  and  Knapp.''  In  Knupp's 
case,  seven  w'eeks  after  the  operation,  the  first  five  having  been  passed  very 
quietly  and  favorably,  the  patient  was  attacked  with  symptoms  of  menin- 
gitis, of  which  she  died.  On  post-mortem  examination,  a  general  thickening 
of  the  cranium  was  discovered,  together  with  a  large  exostosis,  about  the 
size  of  a  g<:M>se's  eg^,  springing  from  the  frontal  bone.  In  a  subsequent  case 
of  ivory  exngtosis,  Knapp  succeeded  in  removing  the  tumor.* 

[A  very  interesting  ease  of  large  osteoimi  of  the  maxillary  sinus  and  floor 
of  the  orbit  is  reported  by  Manz,  The  tumor  was  entirely  removed,  and 
the  patient  recovered  with  fair  vision,  <  ^'Archives  of  Oph.,'*  viii.  3,  pp.  32(K 
328.  )~B.] 

The  true  cartilaginous  tumors  (enchondroma)  are  only  very  rarely  met 


1  *«Burgical  Disetutes  of  the  Eye,"  28*). 
«  ««A.  to./' viii.  l,2ao. 


*  Loc.  cit.,  4ft. 

♦  «*  Kl.  Monntsbl. 


1866,  87e. 
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with  ill  the  arbit.  Many  of  the  cases  which  have  been  recorded  und^r  thk 
name,  were  in  reality  instances  of  ostec^steatoma  or  oeteo-sarcoroa.  Th» 
mistake  is  the  more  easily  made,  as  some  uf  these  tumors  in  the  courw  of 
their  development  undergo  cartilaginous  changes  before  becoming  u6«ified. 

Although  the^e  cartilaginous  tumors,  as  a  rule,  spring  from  the  bone,  they 
may  also  become  developed  from  the  softer  tunics  of  the  orbit.  They  are 
mt>8t  frequently  met  with  in  youthful  individuals.  In  a  case  of  Von  Graefe's,* 
it  occurred  in  a  child  only  seven  months  old,  it  being  stated  that  the  tumor 
had  existed  since  the  first  month  after  birth. 


(6)  Cystic  Tumobs  of  tbk  Orbit. 

Oystd  may  occur  at  various  parte  of  the  orbit,  either  deep  in  its  cavity 
behind  the  eyeball,  or  near  its  upper  or  lower  margin*  Whilst  some  of 
these  cysts  contain  hydatids,  others  are  developed  from  the  follicles  of  the 
lids.  At  fii-st,  their  true  nature  may  be  readily  recognizable,  but  when  they 
attain  a  considerable  size,  the  connection  between  the  cyst  and  the  follicle 
may  become  so  attenuateii,  stretched,  or  even  torn  through,  that  their  reaJ 
mode  of  origin  is  often  overlooked.  The  consistence  and  contents  of  these 
follicular  cysts  are  subject  to  considerable  variations.  Thus  in  the  athero- 
matous form,  the  contents  are  of  a  friable,  cheesy,  or  curdy  nature ;  wlierett 
in  the  steatomatousj,  they  rather  resemble  suet. 

Other  cysts  spring  from  the  glandular  structures  of  the  conjunctiva,  uid 
may  contain  a  vellow,  serous,  or  rather  viscid  and  albuminous  fluids  like 
white  of  egg  (the  latter  kind  of  cyst  is  termed  hygroma).  They  may  be 
about  the  size  of  a  pea  or  bean,  and  situated  near  the  surface  of  the  con- 
junctiva. But  they  sometimes  extend  back  into  the  orbit,  attain  a  tery 
considerable  size,  and  then  give  rise  to  great  exophthalmos.  In  rare  in- 
BtaneeB,  the  cysts  contain  a  brown  hemorrhagic  fluid. 

Some  orbital  cysts  have  been  found  to  have  hairs,  etc.,  growing  from  their 
internal  walls.  [Bee  "  Report  of  Fourth  Internat.  Ophthal.  Congrew," 
London,  1872,  article  on  **Intra-orbital  Dermoid  Cysts." 

The  subject  of  the  connection  between  congenital  serous  cyst  of  the  i»rbit 
and  coloboma  of  the  eye,  is  one  which  of  late  has  excited  some  attentinn. 
The  cysts  here  considered  are  of  complete  dermoid  texture,  presientiug  at  the 
level  of  the  plane  of  the  fron to-orbital  aperture,  either  at  the  internal  or  ex- 
terna I  nnde.  In  most  of  the  eases  they  present  a  pellicle  attaching  them 
to  t'  >n.  a  pedicle  which  is  either  full  or  hollow.     They  are  not  per- 

cei\  i>^t  during  a  varying  period,  hut  about  the  age  of  puberty  uutf 

grow  and  excite  attention.  It  is  well  known  that  an  irregular  cloeuiw  of 
the  ocular  cleft  in  the  fuetus  may  end  in  a  pronounced  ectasia  of  the  cicatrix 
and  its  immediate  vicinity;  that  h,  of  the  floor— so  called^ — of  the  eye  Van 
Duyae  fouud  that,  in  one  case  of  his  own,  one  slightly  microphtbalmic  eye 
presented  a  sclerectasia,  caused  by  the  expansion  of  a  coloboma  of  the  dJo* 
roid  and  uf  f^  '  r|j  of  the  optic  nerve.  The  other  eye  showed  a  stilt  more 
pfunouuciHi  the  same  anomaly,  it  having  remained  rudimentary^ 

li  r  v^r  ur*  development  of  the  coloboma.  The  latter  had  becuai^ 
lid  ileveloptMl  in  filling  the  orbit  and  pushing  before  it  the 
and    lower   Vid,      (See   **Annale8    d'oculistique/*    SepU-Oct* 

^^T;%*o  ktndjt  of  hydatids  are  met  with  in  the  orbit»  the  echinocoocua,  and  the 

*  *»A.  f.  O./'i.  1,416. 
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»ticercu8.  The  former  \»  much  larger,  and  occurs  in  greater  Durabers 
the  cysticercujs.  Thus,  echinococcus  may  acquire  the  size  of  a  filbert, 
luld  be  present  in  great  quantities^  causing  an  excessive  protrusion  of  the 
eye.  In  a  caae  of  Law  recce's,  qLioted  by  Mackenzie/  half  a  teacupful  of 
echinococci^  varying  in  size  from  a  pea  to  a  filbert,  were  emptied  from  an 
orbital  cyst.  Mr.  Bowman''  operated  upon  a  somewhat  similar  civeje,  in  which 
three  hydatids  came  away  a  few  days  aiter  the  operation.  Two  were  as  big 
as  large  marbles,  the  third  about  half  the  size.  In  a  case  of  Waldhauer'g, 
some  of  the  hydatids,  of  which  there  was  a  great  quantity,  had  acquired  the 
size  of  a  hazel-nut.  The  hydatid  is  enclosed  in  a  eapeule  of  thickened  con- 
nective  tissue,  besides  the  proper  cyst-wall.  The  cysticerci  are  much  smaller 
in  size  than  the  echinococci*  and  their  cyst- wall  much  slighter  and  thinner. 

Cystic  tumors  of  the  orbit  are  generally  slow  in  their  progress,  and  may 
remain  but  small  in  size ;  if  they,  however,  grow  considerably,  the  eyeball 
will  gradually  be  protruded.  The  development  is  generally  unaccompanied 
by  any  pain»  but  when  they  are  very  large»  and  have  caused  great  exoph- 
thalmos, the  sufferings  of  the  patient  are  often  most  intense,  the  pain  ex- 
tending perhaps  over  the  corresponding  side  of  the  head  and  face.  The 
tumor  IS  not,  however,  tender  to  the  toudb.  If  the  cyst  is  situated  near  the 
front  of  the  orbit,  so  that  it  cau  l>e  seen  and  felt,  it  will  present  a  round  or 
ovoid  appearance  [Fig.  248]  of  varying  size,  and  is  observed  to  be  quite 

[Fig.  248, 


Afl«r  M»ok«titi«.] 


iconuected  with  the  eyebalL  When  the  cyst-wall  is  thin  and  soft,  the 
tumor  will  be  very  elastic  to  the  touch,  and  distinctly  fluctuating.  If  firm 
pressure  is  applied,  it  may  perhaps  be  made  to  recede  into  the  orbit,  reap- 
pearing, however,  when  the  pressure  is  relaxed.  If  the  cyst- wall  is  thick,  or 
the  integuments  over  the  tumor  are  swollen,  the  latter  will,  on  a  superficial 
examination,  feel  somewhat  firm,  the  fluctuation  being  only  discovered  on 
deeper  pressure.  When  any  doubt  exists  as  to  the  nature  of  the  tumor,  an 
explanatory  puncture  or  incision  should  be  made,  and  then,  if  the  cyst  is 


»  MiwkeMie,  1087. 

»  '*  Kl.  Moaatsbl.,  1865,  p,  385. 


«  lb.,  1088. 
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found  to  be  only  moderate  in  extent,  and  not  reaching  very  far  back«  and  if 
its  contents  are  dense,  it  should  be  exci8<:?d»  which  is  best  done  by  dlBsectiBg 
it  out  with  the  aid  of  a  spatula,  or  the  end  of  the  handle  of  a  8<alpel, 
aaaiated  by  the  finger.  If  the  contents  are  fluid,  and  the  cyst  is  large,  it  will 
be  better  to  empty  it  (if  necessary,  repeated  several  times)  by  an  incision, 
and  then  to  permit  it  to  close  by  adhesive  inflaramation.  Sometimes  strip 
of  lint  are  inserted,  thus  setting  up  suppurati%'e  inflammation  ;  but  this  i* 
dangerous  if  the  cyst  extends  deeply  into  the  orbit,  as  the  inflammatioD 
might  extend  to  the  lioiDg  membranes  of  the  brain.  Injections  of  iodine 
have  been  recommended^  but  tliey  are  also  accompanied  by  considerable  risk, 

I  may  state  that  at  the  commencement  of  the  aisease  it  is  often  extremely 
difficult,  or  even  impossible,  to  diagnose  with  anything  like  certainty, 
whether  the  nature  of  the  orbital  tumor  is  benign  or  malignant.  There  are, 
however,  certain  points,  wliich  may  assist  us  in  our  diagnosis.  Thus,  in  ma^ 
lignant  afiectione  the  general  health  of  the  patient  mostly  sutfers  considerably 
even  at  an  early  stage  ;  whereaj^,  in  benign  tumors  this  is  not  the  case,  the 
patient  retaining  good,  and  even  blooming  health,  excepting  indeed  the  tumor 
has  attained  a  very  considerable  size,  and  produces  great  pain  by  presiog 
upon  the  eyeball  or  stretching  the  nerves. 

The  progress  of  a  malignant  tumor  is  also,  as  a  rule,  much  more  rapid  than 
when  it  is  benign.  The  rapidity  of  its  growth  will,  however,  vary  aecordiag 
to  circumstances.  Thus,  as  long  as  it  is  confined  to  the  posterior  portion  of 
the  orbit,  the  pressure  of  the  eyeball  offers  a  certain  degree  of  check  Uj  it» 
development,  and  somewhat  restrains  its  rapid  growth.  The  same  is  ihc  case 
in  intra-oeular  mulignaut  tumors,  whose  progress  may  be  comparatively  very 
slow  as  long  as  they  are  confined  by  the  external  coats  of  the  eye  ;  but  when 
these  have  once  given  way,  and  the  tumor  sprouts  forth,  its  increase  in  size 
is  always  most  marked  and  rapid.  The  pain  is  also  much  more  intense  and 
continuous  in  malignant  tumors,  but  this  symptom  is  not  very  reliable,  for 
even  in  benign  tumors  it  may  be  very  severe,  if  the  eye  is  much  protruded. 

Von  Graefe'  lays  great  importance  upon  the  degree  to  which  tiie  muscles 
of  the  eye  and  their  nerves  are  implicated,  as  a  point  of  diagnosis  between 
benign  and  malignant  tumors  of  the  orbit.    Malignant  growths,  according  to' 
him,  always  cause  a  much  greater  and  earlier  impairment  of  the  nnovemeula 
of  the  eye,  so  that  the  latter  may  be  already  almost  immovable,  whilst  th< 
exophthalmos  is  yet  but  slight  in  degree.     In  estimating  the  amount  of  im-J 
mobility,  we  must,  of  course,  take  into  consideration  the  mechanical  efiect 
the  tumor,  and  the  change  of  position  of  the  eyeball. 

The  skin  and  neighboring  parts  are  more  frequently  affected  in  mnlit^nantj 
tumors,  so  that  the  boundaries  of  the  latter  canuot  be  so  exactly  made  <>iit, 
and  the  skin  is  not  so  movable  over  them.  Malignant  growths  of  the  orlnti 
are  also  of  more  common  occurrence  in  children  than  in  adults.  Thus  Leber' 
has  found  that  in  one-third  of  the  cases  of  cancer  of  the  eye  and  orbit,  the 
patients  were  under  ten  years  of  age. 

Whether  or  not  the  tumor  springs  from  the  eye  or  is  continuous  with  itgj 
may  be  estimated  by  the  nature  of  the  movements  of  the  eyeball.  If  lli6 
movements  take  place  rouuil  the  turning-point  of  the  protruded  eye,  it  proves 
that  the  normal  layer  of  connective  tissue  between  the  posterior  hemisphere 
of  the  eyeball  and  the  tumor  atiil  exists;  whereas  if  the  tumor  and  the  glub<ij 
are  continuous,  the  movements  will  not  be  round  the  turniog-point  of  Uu 
eye  (Von  Graefe), 

Cancer" *U8  tumors  of  the  orbit  may  be  developed  from  the  walls  of  tha 


8CIRRHUS. 


786 


latter,  from  the  adipo§e  cellular  tissue,  or  may  extend  into  the  orbit  &om 
neig:hboring  cavities  or  from  the  eyeball. 

The  medullary  and  melanotic  cancer  are  far  more  frequently  met  with  in 
the  orbit  than  seirrhus. 


(6)  SciRRttrs. 

Scirrhus  of  the  orbit  is  generally  due  to  some  injury,  or  to  prior  inflam- 
mation. It  may  show  itself  in  the  form  of  one  large  scirrbouB  mass 
implicating  the  whole  of  the  orbit,  or  in  the  form  of  small,  circumgcribed, 
hard  tumors,  which  closely  resemble  exostoses  in  their  appearance.  Its  growth 
b  generally  slow,  and  not  accompanied  by  much  or  severe  pain. 

The  following  case  of  scirrhous  tumor  of  the  orbit  is  of  rare  importance 
and  interest,  as  illustrating  the  great  benefit  to  be  derived  from  extirpation, 
followed  by  the  application  of  the  hot  iron  and  chloride  of  zinc  paBte. 

A  woman,  aged  48^  upon  her  admiFsion  into  the  Middlesex  Hospital  under 
Mr.  Lawson,  January  30,  1866,  had  her  left  eye  protruded  to  a  full  inch 
beyond  its  fellow  by  a  hard,  solid  growth,  which  could  be  distinctly  felt  with 
the  finger  to  be  filling  the  orbit.  The  surface  of  the  cornea  was  ulcerate, 
and  the  eye  had  only  perception  of  light.  The  upper  lid  could  not  close 
over  the  globe.  About  four  months  before  the  adnjission  a  hard  scirrhous 
tubercle  was  noticed  in  front  of  the  ear,  it  was  now  about  the  size  of  a  bean. 

%  Lawson  excised  the  eyeball  and  the  whole  of  the  cancer  down  to  the 


Pig.  249. 


Fig.  260. 


orbital  walls,  and  then  applied  the  actual  cautery  to  arrest  the  bleeding. 
Stripe  of  lint,  covered  with  chloride  of  zincpaste,  were  then  applied  to  the 
bottom  of  the  orbit  and  around  its  waUe.  He  next  excised  the  tubercle  on 
the  face,  and  also  applied  to  this,  after  all  bleeding  had  ceased,  the  chloride 
of  zinc  paste.  Large  superficial  sloughs  were  at  first  detached,  and  in  about 
three  months  afterwards  the  whole  bony  orbit  hecnme  completely  detached, 
and  Mr»  Lawson  jnilled  it  away  in  one  piece  (Fig.  249).^ 


1   a 


Tttiiififtctions  of  the  PathologiMil  Soeiety,"  1867,  p.  2S8. 
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The  exact  size  aud  appearaace  of  the  orbit  after  it£  removal  are  here  verr 
correctly  rei>resented.  It  is  now  in  the  museum  of  the  Middlesex  H<)epital 
The  pHtteot  had  a  good  deal  of  paLti  iu  the  head  aud  sickness  during;  the 
separation  of  the  bsme  from  the  neighboring  tissuesj  but  all  these  symptoms 
at  once  eeai^ed  after  the  orbit  had  come  away. 

Up  to  this  date,  June.  187H,  nearly  seven  and  one-half  years  after  tbej 
operation,  she  is  still  perfectly  well,  and  has  had  no  recurrence  of  the  diBoaae., 
Her  present  appearance  is  well  illustrated  in  Fig.  250.' 


(7)  Medullary  CAVCEa. 

This  is  especially  dlBtinguished  by  its  soft  cousiBteiice,  whicli 
resembles  that  of  nee,  by  the  peculiar  cauliflower  excreeceiioes,  or  ute 
flej:*hy,  fungous  appearance  ifungu.s  hjematodes)  which  it  presents  when  pro- 
truding from  the  orbit.  The  form  of  the  tumor  may  be  tulerablv  circunj- 
scribed,  and  it  may  not  be  very  adherent  to  the  periosteum  ;  or  it  may  be 
closely  connected  with  the  latter,  also  invading  and  destroying  the  muaelei 
of  the  eye,  the  periosteum,  and,  finally,  llie  bones  of  the  orbit,  and  then  ex- 
tending into  the  neighboring  cavities.  It  may  likewise  extend  along  tb^ 
optic  nerve  to  the  brain, 

The  tumor  may  grow  with  considerable  rapidity,  and  attain  an  enormoua 
size,  and  this  is  especially  the  case  when  it  recurs,  after  the  eyeball  and  the 
primary  tumor  have  been  extirpated. 

The  following  case  of  Mr.  de  Morgan's  graphically  illustrates  the  appear- 
ances presented  by  such  a  Inmor,  as  well  as  the  mode  of  treatment  which 
should  be  adopted,  and  which  proved  successliil  for  a  period  of  fourteeo 
months,  when  the  patient  died  trom  a  secondary  tumor  in  the  cranium,  the 
disease  having  travelled  back  along  the  optic  nerve. 

The  patient,'  James  Vinall,  was  thirty-three  years  of  age,  healthy,  and 
also  of  a  healthy  family,  when  he  received,  in  August,  1863,  a  blow  on  the 
left  eye.  In  two  months  the  sight  became  impaired,  and  there  wa«  deep- 
seated  pain  in  the  orbit,  and  iu  February,  1864,  he  was  quite  blind  in  this 
eye.  Mr.  Woolcott  detected  an  intra-oeular,  cancerous  growth,  and  removed 
the  eye  on  the  20th  April.  The  parts  healed  rajjidly,  and  his  health  im- 
proved. In  May,  he  had  again  severe  darting  pain  at  the  back  of  the  orbit, 
and  shortly  afterwards  a  tumor  protruded  between  the  lids.  The  morbid 
growth  increased  with  great  rapidity,  and  his  health  and  strength  failed 
greatly.     In  August,  the  tumor  began  to  bleed,  and  hemorrhn.  red 

daily.     In  October,  a  piece,  about  the  size  of  a  large  walnut,  .  off 

from  the  centre  of  the  mass.  He  became  a  patient  in  the  MiddJe«5«.x  Hos- 
pital, on  November  3,  1804.  Mr.  de  Morgan  gives  the  following  description 
of  the  tumor,  and  the  operation  performed  upon  it: 

"  A  lar^e,  irregular  tumor  projected  from  the  orbit, excavated  in  the  centre, 
and  sloughintf  {see  Fig.  251 ).  The  margins  of  the  lids  could  be  traced  over 
it,  spread  out  and  stretchetl  to  a  remarkable  degree.  At  the  lower  and  outer 
part,  the  lunior  involved  the  structure  of  the  cheek.  Its  general  surface 
wjis  somewhat  Hatteued  and  circular,  and  measureil  four  inches  aoroas.  It 
projected  nearly  four  inches  forward  from  the  cheek  on  the  outside,  and 
about  two  inches  and  three-quarters  from  the  nasal  side.  No  alteration  could 
be  detected  in  the  cranial  bones ;  nor  were  any  diseased  glands  to  be  felL 

I  Thtst*  wrxMkuts  (whicli  were  kindly  lent  by  Mr.  Lawson  to  the  author)  are  from 
pbot4»^'n4pb^  bv  Mr.  Heiscli. 
a  "  PutlioliigicAl  Society's  TraDsuctions,"  1866,  206, 
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The  patient  had  never  had  any  cerebral  symptoms.  He  waa  io  a  wretched 
state  of  health  from  con  tinned  bleeding  and  oftensive  discharge,  and  from 
severe  and  eonstaot  pain.  Aa^  at  two  hospitalB,  the  siurgeona  who  saw  him 
declined  to  operate,  he  was  futly  impressed  with  the  hopele^ness  of  his  case, 
but  he  was  anxious  to  have  anything  done  to  free  hiro  for  a  time  from  the 
pain  and  discharge.  With  this  view  I  consented  to  operate,  anticipating 
only  a  short  reprieve  from  death,  but  hoping  that  I  might  be  able  by  destroy- 
ing the  disease  as  it  sprouted  again,  to  sive  him  some  relief  ancf  comfort. 
The  success  which  attended  Mr.  Moore  s  operation  on  the  case  of  rodent 

Fig.  251. 


%  brought  before  the  British  Medical  Association,  determined  me  to 
follow  the  same  plan,  and  thuj?  destroy  the  disease  as  etfeciually  as  I  could. 
I  removed  the  tumor  on  the  23d  of  Noveml>er,  1864,  by  first  cutting  the 
mass  from  the  orbit  with  strong  curved  scissors,  and  then  removing  all  the 
parts  to  which  the  growth  extended  external  to  the  lids  themselves.  The 
actual  cautery  was  then  freely  applied  over  the  whole  surface  of  the  orbit 
and  parts  around,  and  finally  the  whole  was  covered  with  a  layer  of  cotton- 
wool,  thickly  coated  with  the  chloride  of  zinc  paste. 

**  There  was  very  little  hemorrhage,  and  he  scarcely  had  pain  after  the 

.operation.     In  a  fortnight  a  large  mass  of  charred  tissue  was  thrown  o<f, 

some  parte  of  the  orbital   bones.     Portions  of  the  bones  of  the  orbit 

lliated  from   time  to  time,  until   much  of  the  framework  came  away, 

ting  in  one  part  the  dura  mater,  and  opening  the  nasal  and  maxillary 

ities.  Healthy  granuhitions  8oon  covered  the  whole  surface.  He  rapidly 
[gained  health  and  strength.  One  or  two  little  millet-seed  looking  excres- 
cences I'eraained  at  the  inner  part  of  the  wall  of  the  cavity,  but  they  did 
not  appear  to  grow:  tVom  time  to  time,  however,  they  were  touched  with 
chloride  of  zinc,  or  nitrate  of  silver/* 

In  iSepiem her,  1865,  he  again  applied »  suffering  from  severe  rheumatic 
^ins  in  the  right  hip  ;  he  had  lost  flesh,  and  the  pulse  was  up  to  100.     The 
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excrescences  on  the  inside  of  the  orbit,  having  increased  in  «z«  (one 
liirge  as  a  small  niit^  were  cut  away  by  Mr.  de  Morgan,  and  the 
around  them  destroyed  by  the  chloride  of  zinc. 

The  microscopic  examination  of  the  tumor,  made  by  Mr,  Hulke,  showed 
it  to  be  medullary  cancer.  The  optic  nerve  appeared  healthy  on  section; 
but  extending  between  the  inner  and  outer  sheath  in  the  loose  oon&eotive 
tissue,  were  small  dil!bsed  patchy  of  cancer  elements,  lying  in  the  meehes  of 
the  healthy  tissue. 

Fig,  252  shows  the  patient's  condition  when  he  appeared  before  the  Patho* 
logical  Society,  on  Feoruary  6,  186G.'     lie  was  then  apparently  quite  well 

Fig.  252, 


4 


Although  the  patient  appeared  to  be  quite  well  in  February,  1866,  he 
on  July  11th,  having  lived  one  year  and  eight  months  after  the  operation. 
He  had  for  some  time  Buffered  greatly  from  sciatica,  which  was  soon  followed 
by  paraplegia.  He  bad  also  vertical  hemiopia  of  the  remaining  eye.  On 
post-mortem  examination,  a  large  tumor  waje  found  in  the  middle  fcisa  of 
the  akull,  growing  apparently  frt>m  the  orbital  foramen  and  gphenoidal 
fissure,  the  optic  nerve  as  far  as  the  commiesure  being  involved  in,  an*! 
undistinguishable  from  it  Cancerous  depotiib!  were  also  found  in  the  glands 
around  the  aorta,  ami  adhering  to  the  nerve  trunks  of  the  cauda  equloa. 
The  orbit  was  empty»  antl  tree  from  any  canceruus  growth. 

The  return  of  the  dia^eiise,  and  its  fatal  termination,  were  consequently 
only  due  to  the  fact  that  the  optic  nerve  was  involved  in  the  cancerous  affec- 
tion. Mr.  de  Morgan  therefore  thinks  that  these  facts  justify  the  belief  that, 
had  the  operation  been  done  in  the  same  manner  at  an  earlier  period,  the 
patient  might  have  remained  well. 


*  This  and  the  preceding  cut  are  fr»>m  photo|rraphB  by  Mr,  Hoificb,  and  have 
kindly  lent  to  the  author  by  the  Council  of  tli<j  Pathylogictil  Society. 
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(8)  Melanotic  Cancer. 

Melanotic  tumors  of  the  orbit  are,  like  those  within  the  eye,  oflen  either 
of  ia  sarcomatous  or  a  mixed  character,  one  portion  of  the  morbid  growth 
being  of  a  sarcomatous  nature,  another  carcinomatous.  The  character  and 
progress  of  melanotic  cancer  have  already  been  given  in  the  articles  upon 
"  Tumors  of  the  Choroid  "  (p.  375)  and  need  not  be  entered  upon  here,  as  the 
disease  does  not  differ  essentially  in  its  course  and  nature  (excepting  its 
color)  from  other  cancerous  affections  of  the  orbit 

(9)  Epithelial  Cancer. 

Epithelial  cancer  of  the  orbit  is  also  occasionally  met  with,  originating  in 
the  skin  of  the  temple,  cheek,  or  nose,  and  extending  into  the  orbit.  Mr. 
Hulke^  narrates  a  most  interesting  case  of  epithelial  cancer  of  the  orbit 
caused  b^  a  severe  blow  upon  the  cheek,  in  which  the  symptoms  presented 
by  the  disease  closely  resembled  those  of  carbuncular  cellulitis. 

[(10)  Among  the  rare  tumors  of  the  orbit  may  be  mentioned  the  eylin- 
droma.  These  tumors  are  usually  mixed,  containing  generally  a  large 
number  of  sarcomatous  elements,  but  also  more  or  less  of  the  cylindroid 
arrangement  of  epithelial-  cells,  which  is  the  characteristic  feature  of  these 
growths.  An  interesting  case  of  this  kind  is  reported  by  Sattler.  (See  the 
"  Vierteljahrsch.  f  prakt.  Heilk.,'  'Bd.  I.)  They  are  malignant  and  tend  to 
recur  aner  removal. 

There  are  a  few  cases  on  record  of  congenital  encq)halocele,  which  grow  to 
an  enormous  size.  One  such  case  is  reported  by  Raab.  (See  the  "  Wein. 
med.  Wochensch.,"  May  11, 1876.)— B.] 

7.— VASCULAR  TUMORS  OP  THE  ORBIT. 

(1)  Cayerkous  Tumor. 

Only  four  instances  of  this  very  rare  form  of  orbital  tumor  have  been 
recorded,  by  Lebert,'  De  Ricci,*  Von  Graefe,*  and  De  Wecker.' 

These  tumors  do  not  present  any  specially  characteristic  features  in  their 
external  appearance,  excepting  that  they  are  prone  to  under^  marked 
spontaneous  changes  in  size,  which  are  dependent  upon  mechanical  hyper- 
lemia  of  the  morbid  growth.  Thus,  any  straining  or  violent  exertion,  or 
stooping  position  of  the  head,  may  be  followed  by  a  striking  increase  in  the 
size  of  the  tumor.  In  Von  Graere's  case,  the  mere  pressure  of  the  pillow  in 
bed  upon  this  side  of  the  head  and  face  ^ave  rise  to  a  temporary  protrusion 
of  the  eye,  accompanied  by  great  congestion  of  the  conjunctival  and  subcon- 
junctival vessels. 

The  growth  of  these  tumors  is  generally  slow,  more  especially  if  they  are 
situated  deeply  in  the  orbit,  for  then  the  pressure  of  the  eyeball  restrains 
their  rapid  development. 

»  "B.  L.  O.  H.  Rep.,"  v.  336. 

■  "  Abhandlungen  aus  dem  Gkbiete  der  piaktischen  Chimrgie."    Berlin,  1848,  S.  88. 

»  •*  Dublin  Quarterly  Journal,"  1865,  November,  p.  838. 

*  "A.  f.  O.,"  vii.  2,  p.  12. 

•  De  Wecker,  "  Maladies  des  Yeux,"  2d  edit.,  i.  798. 
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The  cavernous  tumor*  is  surroimded  by  a  capsule  of  dense  ceJIular  tiasoe, 
which  is  only  very  loosely  ctmneck^d  to  the  adipose  tissue  of  the  orbit,  so  that 
the  tumor  can  be  very  readily  and  conjpletely  removed,  with  but  a  very 
slight  amount  of  hemorrhage.  On  section,  it  is  seen  to  be  of  a  spongy 
nature,  and  to  be  traversed  by  delicate  meshes  <if  fibrillar  connective  ti«ue. 
dividing  It  into  a  vast  number  of  little  compartments.  These  iuterepacee 
contain  blood,  which  can  be  readily  squeezed  out  by  a  little  preseure,  and 
this  causes  a  considerable  diminution  in  the  bulk  of  the  tumor,  which  at  the 
sauie  time  becomes  of  a  pale  grayish  tint. 

The  ^edile  tumm's  (telangiectasis)  which  are  met  with  m  the  orbit,  almost 
invariably  take  their  origin  from  the  eyelids,  and  then,  increasing  in  siie, 
extend  into  the  orbit.  They  are  described  in  the  article  on  **  Tumors  of  the 
Eyelids." 

[Pulsating  tumoi-s  of  the  orbit  with  exophthalmos  may  be  due  to  one  or 
more  of  several  causes:  Ist.  They  may  be  due  to  true  aneurism  of  the 
ophthalmic  artery  or  one  of  its  branches,  though  this  is  perhaps  the  moet 
infrequent  cause  of  all.  2d.  The  cause  may  be  a  false  aneurism  from 
rupture  of  an  artery,  the  result  of  injury  to  the  head  or  orbit.  3d*  There 
may  be  no  disease  of  any  artery,  but  simply  some  cause  of  compression  of  the 
ophthalmic  vein  at  its  exit  from  the  cavity,  as  by  an  aneurism  of  the  LDtemsl 
carotid,  or  phlebitis  of  the  cavernous  sinus.— B.] 

(2)  AKEiTat8MS  OF  THi  Orbit. 

Aneurism  byanadomosU  is  of  far  less  frequent  occurrence  in  the  orbit  than 
was  at  one  time  supposed,  and  many  of  the  cases  which  have  been  described 

[Fig.  258.] 


under  this  name,  were  evidently  inBtanoee  of  diffbse  aneurism.     Aneurism 
by  anastomosis  is  met  with  principally  in  young  children,  and  is  moetlj  0(m- 

1  Virchow,  "  Die  Kmnkbeiten  O^echwuUte,''  iii.  1,  868. 
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iital.     The  tumor  commences  in  or  near  the  skin,  is  connected  with  the 

iubcutaueuus  tissue,  and  presents  the  appeaniuee  of  an  irregular  nodulated 

growth^  cousisting  of  convolutions  of  dilated  arteries;    the  veseels  of  the 

neighborhood  participating  in  the  increa«etl  action.    [Fig.  258.]    The  origin 

>f  the  tumor  is  neither  suclden  nor  produced  by  direct  violence,  but  is  slow, 

id  its  increase  in  size  is  ttirdy  and  gradual.     The  size  of  the  swelling  is 

much  increased  by  any  position  or  exertion  which  causes  congestion  of  the 

head,  c.  g,^  stooping,  straining,  coughing,  etc.     Although  the  tumor  presents 

dbtiuet  signs  of  pulsation  and  thrill ing»  no  effect  (or  only  a  very  tardy  one) 

is  produced  uj>on  these  symptoms,  or  upon  the  swelling,  by  compression  of 

the  carotid  artery.     Moretwer,  as  was  strongly  insisted  upon  by  ^Ir.  John 

Bell,  aneurism  by  anastomosis  is  not  curable  by  ligature  of  vessels.    The  best 

treatment  is  that  of  subcutaneuuft  ligature  of  the  tumor,  the  ligature  being 

^Mither  applied  in  a  circular  manner,  so  as  to  iuclutle  the  base  of  the  tutuor 

^Krithiu  a  single  loop,  or  else  the  figiire-of-S  ligature  should  be  employetl.     If 

^■he  growth  is  of  cousiderable  size,  and  is  divided  into  different  nodulated 

^^^rtions,  these  may  be  operated  upon  successively  by  the  ligature  ;  or  threads 

'      saturated  with  a  solution  of  the  perchloride  of  iron  may  be  drawn  through 

the  tumor,  so  that  they  cross  and  recross  each  other  in  various  directions. 

These  modes  of  operating  are  far  more  sate  than,  and  much  to  be  preferred 

to,  the  injection  of  the  perchloride  of  iron  or  other  agents  for  the  purpose  of 

Croduciug  coagulation.     Dr.  Althaus'  treatment  by  electrulysin  might  also 
e  tried. 


^^HTl 
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True  aneurisms  of  the  orbit  are  of  rare  occurrence,  and  do  not  attain  any 
nsiderable  bulk,  on  account  of  the  small  size  of  lM>th  the  ophthalmic  artery 
and  the  central  artery  of  the  retina.  In  a  case  recorded  by  Mr,  Guthrie,' 
an  aneurism  of  the  ophthalmic  artery  of  each  side,  about  the  size  of  a  large 
nut,  was  discovered  after  death.  The  ophthalmic  vein  was  greatly  enlarged, 
and  obstructed  near  its  passage  through  the  flphenoidal  fissure  by  the  great 
increase  in  size  of  the  recti  muscles,  which  had  also  acquired  an  almost 
cartilaginous  hardness.  Although  the  eyes  were  greatly  protruded,  the  sight 
was  hardly  affected,  and  the  exophthalmos  was  evidentlvas  much  due  to  the 
state  of  the  muacles  as  to  the  dilatation  of  the  vessels.  I'here  was  an  audible 
hisBiDg  nfuse  in  the  head,  which  was  attributed  to  aneurism.  As  the  disease 
existed  on  both  sides,  Mr.  Guthrie  did  not  propose  ligature  of  the  carotid. 

Cases  of  aneurism  of  the  central  artery  of  the  retina  have  been  observed 
by  Von  Graefe  (senior),  Schraidler,  and  A.  CWper.  In  Von  Graefe's  case 
the  central  artery  of  the  retina  was  dilated  to  the  size  of  a  stalk  of  graas. 
us*  was  in  one  case  able  to  diagnose  the  affection  with  the  ophthalmo- 
pe.  He  observed,  in  a  woman  of  sixty-four,  a  red  ovoid  tumor  on  the 
eft  optic  disk,  extending  somewhat  beyond  its  margin,  and,  after  becoming 
suddenly  narrower,  passing  over  into  one  of  the  retinal  arteries.  It  presented 
evident  signs  of  pulsation,  the  dilatation  being  synchronous  with  the  systole 
of  the  heart.  The  other  retinal  arteries  were  very  narrow  and  threadlike, 
the  veins  somewhat  dilated. 


Diffttse  or  false  aneurism  of  the  orbit  is  of  far  more  frequent  occurrence. 

It  may  be  either  primary  and  traumatic,  or  consecutive  in  its  origin.     In 

the  former  case,  the  walls  of  the  artery  are  torn  or  ruptured  by  a  sudden 

dow  or  wound  of  the  head  or  orbit,  or  a  fall  upon  the  head,  and  the  effect 


*  **  L(*ctur<*s  on  Opcrtttive  Surj^erj',"  p.  158. 

*  **  AnnBle«  d'ocuUfitique,'*  lHfi5.* 
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is  immediate,  blood  is  efi^ed  into  ibe  orbital  cellular  tissue,  ttnd  a  certain 
degree  of  exophthalmos  may  be  produced.  As  the  exophthaImtJ«  iiiereaaei, 
the  eyelids  become  swollen^  red,  and  (edematous,  the  conjunctivftl  aud  &ab- 
conjunctival  ve^els  coogested,  the  movementa  of  the  eyeball  dimii)ished,  &nd 
the  sight  perhaps  more  or  less  impaired.  The  bloodvessels  around  the  eye 
are  also  sometimes  dilated  and  tortuous.  A  V>luish,  elastic,  soft  tumor  now 
makes  its  ajjpearaace  at  some  point  of  the  edge  of  the  orbit»  and  shuwi 
distinct  pulsations,  vvhieh  are  evident  both  to  the  eye  atid  touch,  are 
svauhruxxous  with  the  systole  of  the  heart,  aud  accompanied  by  an  audible 
thrill.  If  the  ear  is  applied,  a  peculiar  biimrniug  or  whirring  sound  is  heard, 
like  the  action  of  a  steam-engine,  threshing-machine,  or  humming-top,  aud 
this  proves  a  source  of  the  greatest  distress  and  anxiety  to  the  patient.  This 
may  extend  over  a  cousiderable  portion  of  the  head.  In  a  case  narrated  by 
Dr.  Joseph  Beil/  this  whirring  sound  was  audible  to  a  bystander  at  the 
distance  uf  a  yard.  There  is  often  also  intense  jiain  in  and  around  the  orbit 
and  over  the  correspoiKling  side  of  the  head.  Compression  of  the  carotid 
artery  at  once  stops  the  puliation,  and  pressure  upon  the  tumor  generally 
causes  it  distinctly  Iq  diminish  in  size,  in  some  cases,  the  appearances  of  ?in 
aneurismal  tumor  do  not  come  on  till  some  length  of  time  after  the  accident, 
and  its  increase  is  slow^  and  gradual ;  in  other  iostaDces,  the  symptoms  super- 
vene immediately,  or  very  rapidly  upon  the  injury. 

The  consecutive  diffuse  aneurism  of  the  orbit  is  frequently  preceded  by  a 
true  aneurism,  accompanied  by  a  fatty  or  atheromatous  degeneration  of  the 
walls  of  the  ves??el,  which  thus  become  weakened.  But  the  disease  of  the 
walls  of  the  bloodvesseie  may  also  be  alone  present.  Any  sudden  straio  or 
exertion  on  the  part  of  the  patient  causes  the  vessel  to  give  way,  and  this  is 
accompanied  by  a  very  marked  and  guddeu  pain  thmngh  the  head  and  eye, 
as  if  a  pistol  had  been  shot  off,  or  something  had  given  way  within  the  head. 
The  blood  iic»ws  through  the  rent  in  the  artery,  and,  becoming  infiltrated  in 
the  surrounding  cellular  tissue,  a  cavity,  communicating  directly  with  the 
vessel,  is  formed.  Sympti^ms  of  exophthalmos,  together  with  pulsation  and 
a  bruit  in  the  tumor,  aud  other  signs  of  aneurism  8U}>ervene,  the  patient  at 
the  same  time  experiencing  intense  pain,  iSometimes  the  disease  may  appear 
spontaneously,  without  the  slightest  apparent  cause,  and  without  any  accident 
or  violent  exertiim.  It  has  been  irequeutly  met  with  in  women  during  the 
time  of  pregnancy  or  child birtlu  Conifjreasion  of  the  carotid  causes  a  con- 
siderable diminution  or  arrest  of  the  pubation  aud  bruit,  but  is  sometimes 
accompanied  by  severe  pain  and  distrcissing  symptoms  of  fulness  in  the  head 
(Gioppi ),  Or  these  may  be  produced  to  a  very  marked  degree  by  sudden 
relaxation  of  the  pre^syure.  whereas  a  gradual  removal  proiiuces  no  pain.* 

But  all  the  symptoms  of  orbital  aneurism  may  exist  without  the  presence 
of  any  such  affection  within  the  orbit ;  the  pulsating  orbital  tumor  being 
simply  due  to  some  compression  of  the  ophthalmic  vein,  which  preveutfi  the 
eMux  of  the  blood  from  the  orbit.  The  cause  of  this  compression  is  fre- 
quently the  presence  of  an  aneurism  of  the  ophthalmic  artery  near  its  origin, 
or  of  the  internal  carotid  artery.  Thus  Mr.  Nuuneley,  in  his  valuable  and 
interesting  paper  on  '*  Vascular  Protrusion  of  the  Eyeball,''*  narrates, 
amongst  other  cases^  that  of  a  patient  in  whom  he  successfully  tied  the 
carotid,  in  1859,  for  a  pulsating  tumt^r  of  the  orbit.  In  1864  she  died,  and 
on  post-mortem  examination  the  presence  of  a  circumscribed  aneurism  of 
the  ophthalmic  artery  was  discovered,  just  at  its  origin,  of  the  size  of  a  haxei- 

1  "  Ediiihurgh  Medidiil  Joiimid,"  1861,  p.  liWA. 

i  Dr.  Jmpph  Boll.  I  f.,  p.  l<m, 

« »» Metl.^Chir.  Tniri*^ ,"  vol.  48,  1885,  p.  29. 
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nut  The  trunk  and  branches  of  the  ophthalmic  artery,  ctmtinued  forwards 
ID  to  the  orhit^  being  ut'  small  size.  The  loilowmg  case  of  Mn  Bowman's*  is 
also  of  much  interest,  as  abowiuj^  ht>w  all  the  ayniptoras  of  orbital  aneurism 
may  be  simulated  without  the  existence  of  any  such  affection.  The  patient, 
a  woman,  aged  forty,  noticed  severe  pain  in  the  left  temple,  very  shortly 
after  a  blow  from  a  fiat  on  the  left  mh  of  the  head  and  temple.  A  fortnight 
aflerwardg,  she  felt  a  coDst;iut  rushing  sensation  on  the  same  side  of  the 
head,  like  the  beat  of  a  steam-engine,  which  lucreaaed  with  acceleration  of 
the  l)eart'8  action.  On  her  admission  into  King's  CoJlege  Hospital,  under 
Mr.  Bowman^  the  eye  was  prominent  and  congested,  the  pupil  dilated  but 
active,  distant  sight  was  perfect,  but  she  was  unable  to  read.  There  was  a 
loud  sibilant  bruit  over  the  left  side  of  the  bead,  being  synchronous  with  the 
beating  of  the  heart:  also  diJ^tinct  pulsation  of  the  left  eye,  apparent  to  the 
touch,  and  a  loud  bruit  could  be  heartl  when  the  stethoscope  waB  placed  on 
the  clo«e<l  eyelids.  Mr.  Bowman  tied  the  cominon  carotid,  and  the  pulsation 
and  bruit,  hitherto  felt  and  lieanl  over  the  front  of  the  eye,  at  once  cea^d. 
But  the  patient  died  eighteen  days  after  the  (operation  from  fdiagedenic 
ulceration  and  hemorrhage  from  the  wound.  On  post-mortem  examination, 
no  appearance  of  an  aneurism  coukl  be  discovered,  iiurl  it  is  (lifficult,  as  Mr. 
Htilkc  says,  in  reporting  the  case,  **  to  explain  the  aneurismal  symptoms  by 
the  pathological  appearances,  which  were  those  of  phlebitis  of  the  cavernous, 
transverse,  circular,  aufl  petrosal  sinu.ses.  The  internal  carotid  may  have 
been  partially  compressed  by  the  swollen  walls  of  ihe  cavernous  sinus  against 
the  side  of  the  body  of  the  sphenoid  bone,  giving  rise  to  the  bruit,  which 
would  have  a  good  conducting  medium  in  the  cranial  bones.  The  plugging 
of  the  trunk  of  the  ophthalmic  vein,  where  it  joins  the  cavernous  sinus,  by 
obstructing  the  return  of  blood  from  the  orbit,  accounts  for  the  protrusion  of 
the  eyeball,  and  perhaps  also  for  the  pulsation  which  was  felt  when  the 
finger  was  laid  on  it,  because  each  diaiitole  of  the  ophthalmic  artery  must 
have  been  attended  by  a  general  momentary  increase  of  the  whole  quantity 
of  blood  in  the  orbit,  because  its  exit  through  the  ophthalmic  vein  was  cut 
off,  and  the  resisting  bony  walls  of  t!»e  orbit  could  permit  a  distention  in 
front  only." 

The  ofieration  of  ligature  of  the  common  carotid  has  proved  very  suo- 
oessful  in  cases  of  aneurism  or  siipj)osed  aneurism  of  the  orbit.  Dr.  Noyes,* 
of  New  York,  has  given  a  tabulated  account  of  all  cases  of  ligature  of  the 
carotid  for  pulsating  tumors  of  the  orbit,  which  had  occurred  up  to  1869. 
He  has  collected  torty-tive  ca*e^,  of  which  thirty-two  were  cured,  two  par* 
tially  successful,  four  unsuccessful,  and  seven  died. 

Digital  compression  of  the  carotid  has  [been  tried  in  nine  cases  and] 

proved  successful  in  three  cases,  viz.,  in  those  of  Gioppi,'  Vanzetti,*  and 

xreernan.*     Li  a  case  of  Szokalsky's,"  digital  compression  was  continued  tor 

fly -six  houi-8,  together  with  ice-cold  c*>m  presses  and  small  iloses  of  digitalis, 

proved  quite   unavailing.     Ligature  of  the  common  carotid  wa;*  then 

rmed  with  perfect  success.    Digital  compression  may  be  applied  in  such 

a  manner  as  to  press  the  common  carotid  directly  back  against  the  vertebral 
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**»R.  L.  O.  H.  Kep.,"ii.  p.  6. 

«««Ncw  York  Medical  Jnurnfll,"  March,  1869.  Vide  aUo  Dr.  Morton'* jMip«r»  in 
"Amer  Journal  of  Mod.  Scieacoa/*  April,  1865,  and  July,  1870;  also  ZehenderS 
artide.  '*  lil  H.,''  1860,  Wk 

'  "  Ammleii  dNxsulistique,"  Noveiubpe  ot  DeeeMilm*,  18^8. 

*  '*  Animli  ttnivpn,.  di  inH.  e  chir.,"  1H.=>«.  n.  148  ;  vifienhn »'  Lancet,*'  March  16, 1862. 


•  '*  American  Journal  of  M«jd.  Scioiioe>5, 

•  **  Kl.  Mnniitsbl./'  1804,  41*7. 
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column;  but  in  this  mode  the  jugular  vein  w  very  apt  tu  be  also  eompreflAedt 
which  prihlucei?  great  cougestioii  of  the  head.  It  is,  therefore,  better  to 
raise  the  carotid  somewhat,  and  compress  it  between  the  fingers.  Relayfl  of 
assistant*  should  l>e  ready  to  alternate  in  this  duty.  Sometimes,  however,  it 
cannot  be  borne  for  longer  than  four  or  five  minutes  at  a  time.  The  succcw 
of  these  cases  should  encourage  us  to  give  this  method  of  treatment  by 
digital  compression  a  fair  trial,  before  having  recourse  to  ligature  of  the 
carotid,  for  this  operation  can  always  be  performed  if  com  press?  ion  fails. 

Two  caaes  have  been  successfully  treated  by  styptics;'  and  Dr.  Holmes 
mentions  an  instance  of  traumatic  aneurism  cured  by  the  administration  of 
the  extract  of  ergot,  and  tincture  of  green  hellebore,  together  with  complete 
re.«t  and  low  diet.'  Two  cases  in  which  electrolysis  and  iDJection  of  tlie 
perch loride  of  iron  vtere  tried,  are  narrated  in  Zander  and  Geis^ler.*  The 
latter  remedy  i.«,  however,  e.xce8sively  dangerous,  for  instantaneous  death 
has  been  causwl  l)y  it  more  than  once. 

[The  difhculty  of  diagnosis  in  cases  of  orbital  pulsating  tumors  m  thufl 
very  great.  In  examining  a  case  we  must  note  the  effect  of;  (1)  compree- 
sion  of  the  common  carotid  on  the  same  side;  (2}  sternly  pressure  on  the 
eyeball  through  the  closed  lids,  whether  on  removing  the  pressure  the 
Ibrmer  ^tate  is  »hwhj  or  qukkhf  reproduced  ;  (3)  the  seat  of  grealest  puLup 
tion,  whcth*^r  the  pulsation  is  strong  or  weak,  the  eflPect  of  posture,  the  pres- 
ence of  a  bruit  lieard  by  the  stethoscope  or  at  a  distance  through  the  air, 
and  the  character  of  any  sound  heard  by  the  patient  in  his  own  head ;  (4) 
pain  and  inflammatory  symptoms  and  history  of  injury;  pain  is  oi  re 

in  cases  of  tniumatic  aneurism  with  extravasation  and  orbital  intl  n. 

(Nettleship.) 

Harlan  has  reported  two  cases  of  va^scular  disease  of  the  orbit,  in  one  of 
which  the  cause  was  supposed  to  be  aneurism  by  anastomosis  in  the  orbit, 
which  was  probably  congenital,  or  at  least  came  on  in  early  child ho^Kl.  In 
the  second  case,  which  was  of  traumatic  origin  and  was  at  first  supposed  to 
be  orbital  aneurism,  Harlan  seems  later  to  have  been  somewhat  doubtiiil  of 
the  diagnosis,  and  to  have  adopted  Nunneley's  idea  of  vascular  protrusion* 
At  the  present  tlay  moi*t  ophthalmic  surgeons  seem  inclined  to  agree  with 
Nunneley,  that  in  the  great  majority  of  such  cases  of  protrusion  of  the  eye- 
ball, there  is  no  disease  whatever  in  the  orbit,  but  that  the  symptoms  depend 
on  obstruction  to  the  return  of  blood  through  the  ophthalmic  vein.  Ornital 
aneurism  is  certainly  a  very  rare  ilisease,  and  its  symptoms  are  often 
imitated  by  cases  in  which  only  the  veins  are  aflTected.  (8ee*' Trans.  Amer. 
OphthaL  iSoc,"  1875.)  Omening  has  reported  an  interesting  case  of  \iuh 
cular  protrusion  of  both  eyes  of  traumatic  origin,  which  he  thought  WM 
probably  due  to  an  arterio-veuoua  communication  in  the  c-avernous  sinus. 

There  was  double  choked  disk  and  total  blindness.  Compresiision  of  the 
lef\  common  carotid  entirely  stopped  the  bruit  and  headache.  Ligation  of 
the  left  common  carotid  five  days  afler  complete  amaurosis  set  in,  restored 
the  vision  completely  in  one  eye,  and  very  markedly  improved  it  in  the 
other.  Tlie  entire  absence  of  all  cerebral  syn^ptoras  is  against  the  poeffl- 
bility  of  a  true  or  diffuse  aneurism  of  the  left  internal  carotid  within  the 
skull,  and  all  the  symptoms  pointed  to  an  intra-cranial  arte riri- venous  com- 
munication.    (Bee  "  Arch,  of  OphthaL  and  (Hology,"  v.  i.  pp.  4r>-47/) 


[*  Dr.  Noyes  has  cnlU^ttw]  ("New   York    Med.  Journiil,''  Mareh,  1861»)   sijt 
trcttttfd  by  injection  of  styptics,  and  in  all  with  ii  succesiful  result. — H.] 
»  "  AniGr.  Jdurn.  of  >fed.  Sci.,"  Jwly,  1 8(^)4. 
■  **  Die  VerletKUngen  des  Auges,"  433. 
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the  **  Archives  of  Ophthalmology/'  viiL  3»  pp.  328  to  344,  Niwlen 
reports  three  cases  of  pulsating  VHscular  turaor  of  the  urbit  cured  by  ligation 
of  the  common  carotiil.  The  tii-st  case  be  tliagooBeci  m  a  rupture  of  the 
ophthalmic  artery,  free  comniuiiication  uf  the  bhiod  in  the  retro-orbital 
cellular  tissue  with  the  arterial  current,  and  a  cure  eighteen  months  later 
by  the  formation  of  a  thrombus.  The  second  case  was  probably  due  to  an 
impedimeot  to  the  return  of  the  blood  by  phlebitie  behind  the  orbit  The 
third  case  he  coDsidered  to  be  an  aneurismal  dilatation  of  the  internal 
carotid,  or  a  rupture  of  the  artery  in  the  eaverDous  smuSi  with  a  direct  com- 
munication between  arterial  and  venous  blood. 

Id  the  **Med.-Chirurg.  Trans.,"  lviii,pp,  164-218,  Riviugton  has  published 
an  interesting  paper  on  pulsating  tumor  of  the  orbit,  including  autofi^ies  on 
twelve  c^seB,  which  contnins  m<\Ht  of  the  literature  on  the  Kuhject. 

One  of  the  latest  conuimnieJition«  on  the  subject  is  by  8chlaefke»  who 
reports  a  case  of  suppose*!  traumatic  rupture  of  the  left  internal  carotid 
artery  in  the  cavernous  sinus,  with  the  formation  of  an  arterio-venoua  aneu- 
rism. The  bruit  and  pulsation  ceased  immediately  after  ligation  of  the 
ooramon  carotid.  The  patient  recovered,  but  died  three  months  later  from 
empyema  and  pnruient  pericarditis.  At  the  autopsy,  the  left  optic  nerve 
wa«  founrl  atro|jljie<l,  and  the  left  eavernous  sinus  widened,  and  it#  walls 
very  much  thickened.  All  the  orbital  veins  were  enoriuouj^ly  dilated,  and 
their  walls  thickened.  The  left  internal  carotid  in  the  cavernous  sinus  was 
dilated  and  connected  by  three  openings.  There  was  no  change  in  the  «>ph- 
thalroic  artery.  Numerous  thrtuubi  in  the  orbital  veins.  The  paper  is  a 
long  anil  interesting  one,  but  contains  nothing  new.  l8ee  "Archiv  fUr 
Ophthalmologie,"  xxv.  4,  pp.  112-1620 

Hirschberg  reports  a  case  of  pulsating  exophthalmos  in  the  left  eye  of  ten 
days*  duration,  occurring  in  a  woman  of  thirty-five.  The  eye  was  iraraov- 
ftble,  the  cornea  ansesthetic,  and  vision  was  reduced  one-half.  There  was  a 
well-marked  bruit,  isochronous  w^itb  the  radial  pulse.  The  fundus  waa 
normal.  The  patient  had  left  facial  paralysis  an<i  constant  headache.  Ten 
days  later^  complete  blindnessa  suddenly  ensued.  Injections  of  ergf»tin,  sub* 
cutaneously,  into  the  orbit,  put  a  stop  to  the  pulsations,  but  they  returned 
two  days  later.  The  left  common  carotid  was  then  tied,  and  the  pulsations 
ceased  permanently.  Beventeen  days  later,  the  exophthalmos  had  disap- 
peared, but  the  immobility,  ana^thesia,  and  blindness  remained.  Four 
months  later,  some  mobility  had  been  regained  in  the  eye,  and  the  facial 
paralysis  had  nearly  disappeared.  There  was  atrophic  excavation  of  the 
optic  nerve,  with  remains  of  retinal  hemorrhages.  (See  "  Centrslblatt  ftir 
Praktische  Augenheilkunde,'*  July,  18H0,) 

Sectjndi  reports  an  interesting  case  of  pulsating  exophthabnos,  bilateral 
in  character.  The  patient  had  fallen,  striking  his  fcjrehead  a  violent  blow, 
and  became  unconscious.  Consciousness  was  not  regained  f^jr  seveml  hours, 
and  the  patient  bletl  fn>ni  the  mouth,  nose,  and  ears.  There  was  ecchymosis 
of  the  conjunctiva  and  eyelids,  marked  exophthalm<»s,  and  severe  pain  in 
the  head  for  fifteen  days.  Second!  diagnnsticated  a  fracture  of  the  ba.se  of 
the  skull,  with  subsequent  development  of  an  arteno-venous  aneurism.  He 
amamed  that  the  rupture  of  the  left  internal  carotid  artery  in  the  corre- 
sponding venous  sinus  was  caused  by  the  fracture,  (Hee'VAnnali  di  ottal- 
mologia,*'  X.  2-) 

Another  case  of  aneurism  of  the  orbit  cured  by  ligature  of  the  common 
carotid  artery  is  reported  by  Wolfe.  The  patient  was  a  woman,  SDt.  twenty- 
two,  with  a  large  ntevus  on  the  right  temple,  and  another  on  the  left  breast, 

fter  a  blow  on  the  left  eye,  she  began  to  suffer  pain,  with  severe  knocking 
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in  the  head.  When  seen,  there  was  a  general  dilatation  of  the  orbital  twei 
and  a  slight  protrusion  of  the  eyeball.  There  was  no  pulsatioo,  but  a  alight 
bruit  was  audible  in  the  orbit.  Vision  was  not  afTected,  Five  months  [at«?r, 
there  wm  considerable  protrueion  of  the  eye,  the  lids  were  infiltrated*  th« 
conjunctiva  was  injected,  and  the  eye  pushed  downwards  and  outwards,  and 
markedly  limited  in  its  movements.  A  tumor  of  half  the  size  of  a  walnut 
was  seen  near  the  inner  canthu8,  sort  and  pulsating.  The  pulsation  was 
visible  at  some  distance,  and  the  noise  very  audible.  When  the  carotid 
artery  of  the  same  side  was  compressed,  the  bruit  ceased  and  the  tumor  par- 
tially disappeared.  The  ophthalmoscope  showed  all  the  signs  of  ohoRed 
diak,  vision  was  very  much  impaired^  the  outer  margin  of  the  cornea  waa 
ulcerated,  and  the  pupil  sluggish.  The  carotid  was  lif^ted  in  the  usual  way, 
and  pulsation  in  the  orbit  iraraediHtely  ceased,  the  tumor  was  considerably 
diminished,  and  the  eyeball  retracted  within  the  orbit.  The  ulcemlioo  of 
the  cornea  was  arrested,  and  vision  subsequently  bec4ime  normal.  The 
retinal  veins  remained  dilated  and  tortuous  at  the  [>€riphery.  (See  '*  Lanc*?t/' 
Dec,  3,  1881.)— B.] 

8,^EFFUSI0N  OF  BLOOD  INTO  THE  ORBIT. 

The  effusion  of  blood  into  the  orbit  is  generally  rapid,  and  can  moetlf 
traced  to  some  direct  cause,  such  as  a  blow  or  fall  u[>tin  the  eye  i>r  head,  in- 
cised or  punctured  wounds  of  the  orbit,  or  the  lodgement  of  a  foreign  botly 
within  the  latter.  In  rarer  instances,  the  hemorrhage  may  be  due  tu  violent 
exertion  or  straining,  or  may  even  be  spontaneous  in  its  origin.  The  «yt 
generally  becomes  rapidly  protruded ^  and  its  umbility  curtailed.  Fre^juetjtW 
the  protrusion,  as  well  as  the  impairment  of  the  mobility  of  t!  .li, 

occur  chiefly  in  certain  directions.     The  sight  is  more  or  leas  ai;  nd 

this  i^  chiefly  due  tu  direct  pressure  upon  the  optic  nerve  by  the  etiir  ( 
but  in  cases  of  injuries  to  the  head,  it  must  be  remembered  that  the  att-  en  n 
of  the  sight  may  be  dependent  upon  some  cerebral  lesion.  Thus  consecutive 
neuro-retinitis  may  become  developed,  being  due  to  the  iDflammatiou  of  tb# 
meninges.^  On  account  of  the  impairment  of  the  mobility  of  the  eye,  there 
18  also  diplopia.  The  eyelids  are  oflen  much  swollen,  contused,  discolored. 
and  perhaps  studded  with  eeehy muses,  which  may  also  occur  in  the  coniuDO- 
tiva  and  subconjunctival  tissue.  Moreover,  although  the  blocKl  may  be  at 
first  confined  to  the  posterior  portion  of  the  orbit,  it  may  press  forward  aod 
become  ditiused  beneath  the  conjunctiva,  and  thus  produce  cont^ide^abl« 
chemosis.  In  cases  of  orbital  hemorrliage  dependent  upon  fractuit?  of  the 
bones  of  the  orbit,  it  has  been  BUj)posed  that  the  presence  of  ecchyiuueea  in 
the  eyelids  is  a  guide  to  the  diagnosb  of  the  seat  of  the  fracture.  Velpeaa 
especially  insisted  on  the  importance  of  this  symptom.  When  eechyuicitii 
of  the  lids  exists  alone,  or  precedes  the  subconjunctival  effusion,  it  was  §u|fk^ 
posed  to  be  indicative  of  a  fracture  of  the  margin  of  the  orbit;  vihcrvnd 
subconjunctival  effusion  existing  with  other  symptoms  of  iracture  of  the 
orbit,  in  which  there  was  no  ecchymosis  of  the  eyelids,  or  this  only  came  on 
fiulisequciitly,  was  supposed  U)  be  pathognomonic  of  the  injury  beiT^"  -T'«'«^trd 
deeper  in,  or  at  the  bottom  of  the  orbit.     But  absolute  reliant  l^ 

placed  upon  these  Bymptoins,  for  the  bones  of  the  orbit  may  be  iuu  :iMf».xJ, 
and  yet  there  may  not  be  the  slightest  efiusion  of  blood  either  uiid«r  tiic 
liOQJQnctiva  or  into  the  eyelids.     If  there  is  a  tractureof  the  inner  or  lower 
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wall  of  the  orbit,  emphysema  of  the  latter  nmy  also  be  produced,  and  then 
the  protrusion  of  the  eye  will  be  increased  veheo  the  nose  is  blown. 

The  treatment  must  be  clueily  directed  to  hastening  the  aljsorption  of  the 
blood.  Cold  compresses  and  a  tirni  bandage  will  be  found  most  serviceable. 
Only  in  those  cases  in  which  the  etfuaion  of  the  blood  is  very  great,  and 
causes  extreme  exophthalmos,  with  very  severe  sutfering  to  the  patient,  is  it 
advisable  to  make  incisions,  in  order  to  jiermit  of  the  escape  of  the  blood. 
In  the  majurity  of  cases,  it  ia  wiaer  to  allow  it  to  be  absorbed. 

9.— EMPHYSEMA  OF  THE  ORBIT. 

Emphysema  of  the  orbit  is  generally  accompanied  by  a  similar  condition 
of  the  eyelids.  The  affection  may  be  produced  by  a  rupture  of  the  ethmoidal 
cells,  by  fracture  of  the  frontal  sinus,  in  which  case  the  swelling  may  extend 
to  the  forehead  and  temple,  or,  as  is  most  frequently  the  ease,  by  a  rupture 
of  the  lachrymal  sac.  The  air  is  admitted  into  the  cellukr  tissue  of  the 
orbit  and  eyelids,  causing  great  protrusion  of  the  eye  and  swelling  of  the 
lids,  both  subsiding  considerably  when  gentle  pressure  is  applied  to  the  eye- 
ball and  lids.  If  the  affection  is  due  tu  a  rupture  of  the  lachrymal  sac,  the 
swelling  may  be  immeiiiately  produced  by  the  patient's  forcibly  blowing  his 
nose.  The  eraphyaematous  ewelling  is  very  elastic  to  the  touch,  and  there 
are  marked  symptoms  of  crepitation.  [It  may  occur  from  fracture  of  the 
lacbrymal  bone,  (See  '*Amer.  Jonrn.  Med.  8ci,,"  July,  1880,  Art  IX. 
"Lesion  of  Bones  of  Orhit.")~B.] 

[10.— HYPEROSTOSIS  AND  PERIOSTOSIS  OF  THE  BONES  OF  THE 

ORBIT. 

The  bone«  of  the  orbit  occasionally  undergo  hypertrophy,  and  the  pro- 
liferation may  affect  either  the  bone  substance  itself  or  the  periosteum.  The 
two  commonly  coexist  in  the  bones  of  the  face.  The  exce^ive  development 
of  one  or  more  of  the  bones  of  the  orbit  would  of  course  produce  the  most 
singular  changes  in  ihe  shape  of  this  cavity.  According  to  Wagner,  hyper- 
ostfjsis  may  affect  only  the  external  compact  tissue  or  the  medullary  substance 
alone,  or  it  may  be  met  with  in  both  at  the  same  time.  It  seems,  however, 
to  involve  mainly  the  external  table  of  the  bones.  It  is  a  mistake  to  suppose 
that  inflammatory  action  is  ut  the  bottom  of  this  proliferation  in  all  cases, 
for  cases  have  been  known  to  occur  in  which  a  facial  bone  has  continued  to 
increEise  in  size  without  any  symptoms  except  those  produced  by  its  increase 
in  bulk.  As  a  result  of  the  change  in  size  and  sha[)e  of  the'bones  of  one 
orbit,  the  two  orbite  do  not  occupy  a  corresponding  jx>aition,  but  one  of  them 
is  found  to  be  on  a  higher  plane  than  the  other.  Periostosis  may  result  from 
long-continued  subacute  periostitis  of  traumatic  origin.  (See  "Trana.  Arner* 
Ophthal  Society,"  1879,  pp.  598^02.  j—B.] 


11.— PRESSURE  UPON  THE  OEBIT  FROM  NEIGHBORING  CAVITIES, 

Dilatation  of  the  cavities  in  the  vicinity  of  the  orbit  will  cause  a  contrac- 
,tion  and  malformation  of  the  latter,  accompanied  by  more  or  less  cnnsiderable 

:ophtbalrao8,  curtailment  of  the  mobility  of  the  eyeball,  and  impairment  of 
^Tision, 
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Dimases  of  the  froniai  sinits^  may  prtxluce  considerable  dilatatioD  of  this 
cavity,  wliich  then  encroachea  upon  the  orbits  giving  rise  to  a  contraction 
and  maliorruation  of  the  latter,  and  consequent  protrusion  of  the  eyeball. 
Araongst  such  atfections  of  the  frontal  sinus,  must  be  enumerated  acute  and 
chronic  intlaiumation  of  ita  liniug  membrane,  giving  rise  to  the  forroatioD  of 
a  purulent  or  muc*>puruleDt  discharge;  in  rarer  instances^  polypi,  cystic 
tumors,  and  entozoa  are  met  with  ;  also,  perhaps,  exi-ietosis.  The  latter  i«, 
however,  according  to  Mackenzie,  so  extremely  rare,  that  he  is  not  aware  of 
a  single  recorded  caae  of  exostosis  of  the  frontal  siuus,  although  he  happeui 
to  have  two  specimens  in  his  own  collection/  Of  these  diseases  of  the  frontal 
einus,  acute  and  chronic  inflammation,  terminating  in  abeceis^  are  the  inoBt 
common. 

The  eymptoras  presented  by  abscess  of  the  frontal  ainus  are  often  some- 
what obscure,  and  may  mislead  even  an  experienced  surgeon,  for  they  may 
so  closely  simulate  those  presented  by  an  intra-orbital  tumor,  that  the  true 
nature  of  the  disease  is  not  recognized  until  an  exploratory  incision  has  been 
made,  or  the  abscess  has  perhaps  burst  through  the  upper  lid,  and  a  fistulous 
opening  is  found,  leading  into  the  frontal  sinus.  Again,  if  the  swelling 
extends  somewhat  lower  down,  so  that  it  is  crossed  by  the  tendo  ocnli,  it 
may  be  mistaken  for  distention  of  the  lachrymal  sac.  But  we  should  be 
guarded  against  such  a  mistake,  by  the  absence  of  epiphora  and  svmpioms 
of  inflammation,  as  well  as  by  the  hardness  of  the  swelling,  if  it  be  due  t«i 
distention  of  the  wall  of  the  sinus. 

The  disease  generally  presents  the  following  symptoms:  The  patient  ex- 
periences a  feeling  of  fulness  and  uneasiness  over  the  eyebrow,  accompanied 
by  a  dull  aching  pain,  which  is  sometimes  increased  Hy  pressure  upon  this 
spot,  or  by  any  exertion  or  jjosture  which  causes  an  acceleration  of  the 
circulation.  In  the  acute  abscess,  the  muco-purulent  discharge  generally 
perlbrates  the  roof  of  the  orbit,  or  makes  its  way  into  the  nose  at  an  earlv 
stage,  before  there  has  been  time  for  the  sinus  to  become  much  dilated,  tf 
the  diecharge  has  made  its  way  into  the  orbit,  the  eyelid  becomes  red  and 
swollen,  the  upper  lid  perhaps  drooping  a  little,  and  a  small  elastic  tumor 
appc^ars  at  the  inner  and  upper  angle  of  the  orbit.  As  the  abscess  increasesi 
in  size,  the  eyeball  is  displaced  in  a  downward  and  outward  direction, 
becomes  more  and  more  protruded,  and  its  mobility  impaired,  in  coDsemieuce 
of  which,  diplopia  maniiests  itself  when  the  patient  looks  upwards.  If  the 
absoesa  is  not  opened,  it  will  point  and  burst  through  the  skin  of  the  upper 
eyelid,  generally  near  its  inner  angle,  or  perhaps  lower  down,  just  above  the 
tendon  of  the  orbicularis,  when  the  tistuloim  opening  which  remains  may  }>e 
mistaken  for  inflammation  of  the  lachrymal  sac.  But  if  a  probe  be  passed 
into  the  opening,  the  sinus  will  be  ibund  to  extend  in  an  upward  and  back- 
ward direction,  perhaps  to  a  very  considtTable  distance.  Sometimes  there 
are  several  fistulous  openings.  In  a  chronic  abscess,  the  frontal  sinus  often 
become  very  considerably  distended  by  the  collection  of  mucus,  and  this 
produces  great  exophthalmos,  and  gives  rise  to  a  marked  prominence  over 
the  eyebrow.  The  progress  of  the  chronic  abscess  is  often  extrenaely  filow 
and  protracted,  and  accompanied  by  but  little  pain  and  discomfort*,  until 
symptoms  of  exophthalmos  and  diplopia  supervene.  Inflammation  and 
abscess  of  the  fruutal  sinus  are,  in  the  majority  of  cases,  caused  by  blows  or 
falls  upon  this  part  of  the  face,  but  they  may  arise  spoDtaneously, 

*■  Viff^  Mr.  Hn Ike's  articlea  on  *'  Diseases  of  the  Frontnl  Sinus/*  **  R.  L.  O.  H.  R«p.,** 
ill.  U7. 

•  M»cken7-ic'3  **  Diseases  of  the  Eye,"  4th  edit.,  i.  p.  69. 
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[LeiKjr  has  made  some  obaervfttioua  upon  empyema  of  the  Irontal  sinus 
aud  the  ;*t!i;oudary  symptoms  in  tlie  eyes.  The  course  of  the  riiseajse  is  very 
ebmiiic,  and  it  may  exist  for  many  years  before  the  anterior  wall  of  the 
s'mui^  becomes  absorbed  ami  a  fluctuating  tumor  presents.  The  symptoms 
are  a  swelling  of  the  upper  and  inner  orbital  mai'giii,  slight  exophthalmoe, 
sometimes  diplopia  from  paresis  of  the  trochlearis,  and  epiphora  from  com* 
pressiou  of  the  lachrymal  sac.  (See  "  Archiv.  fiir  Ophthalmologie,"  xxvi. 
5.J-B.] 

As  the  symptoms  are  generally  at  the  outset  very  obscure,  the  treatment 
can  tiien  be  only  directed  to  the  alleviation  of  the  pain  or  inflammation,  by 
the  applicatian  of  warm  poppy  fomentations.  But  when  the  presence  of 
matter  is  ascertained,,  a  free  incision  should  be  made  into  the  swelling  just 
beneath  the  supra-orbital  arch,  and  the  pus  be  thoroughly  evacuated,  the 
finger  or  small  piece  of  sponge  being  introduced  into  the  cavity  of  tlie  frontal 
sinus  for  this  purpose.  The  point  of  the  forefinger  should  then  be  inserted 
into  the  dilated  sinus  in  order  to  ascertain  its  relation  with  the  neighboring 
cavities,  and  abo  the  condition  of  its  lining  membrane.  The  point  of  the 
little  finger  should  neit  he  introduced  up  the  corresponding  nostril  as  high 
as  the  floor  of  the  dilated  sinus,  and  a  bistoury  or  trocar  should  be  passed 
through  the  opening  in  the  frontal  sinus,  and  the  lower  wall  of  the  latter, 
just  over  the  tip  of  the  finger  introduced  by  the  nostril,  should  be  incised, 
eo  that  a  firee  comnmuication  may  be  established  between  the  sinus  and  the 
nasal  cavity.  A  stout  seton,  composed  of  several  thick  silk  threads,  is  then 
to  be  passed  through  the  aperture  in  the  skiii  into  the  sinus  and  thence 
through  the  nostril ;  the  free  end,  projecting  through  the  latter,  being  tied  to 
that  which  projects  from  the  incision  in  the  skin,  so  that  a  large  and  e^ly 
movable  loop  is  formed,  which  e^hould  be  freely  moved  by  the  patient  two  or 
three  times  a  day,  so  as  to  keep  the  opening  between  the  nasal  cavity  and 
the  sinus  permanently  patent.  It  isj  hiiwever,  much  better  to  empioy  an 
India-rubber  drainage-tube,  having  holes  cut  at  short  intervals.  This  is  to 
be  fastened  to  a  director,  and  the  latter  passed  in  the  same  manner  as  the 
aeton,  and  the  tube  be  then  drawn  through.  Or  it  may  be  passed  nj)  the 
nostril  into  the  sinus*  and  thence  into  the  orbit  and  out  by  the  external 
wound,  the  one  end  being  fastened  to  the  forehead  by  a  strip  of  plaster,  the 
other  being  left  to  project  a  little  from  the  nostril.  The  cavity  of  the  sinus 
ehonld  be  washed  out  several  times  daily  with  water  or  an  astringent  lotion 
(Zinc,  sulph.  gr.  j,  Alumen.  gr.  iij,  Aq.  ilest.  f.5j ),  this  being  injected  through 
the  tube;  the  latter  Is  also  to  be  moved  a  little  once  or  twice  daily.  The 
patient  is  to  be  kept  in  bed  for  some  days  and  closely  watched.  The  setoo 
should  be  worn  for  several  weeks,  or  even  lunger,  but  should  be  removed  if 
it  gives  rise  to  much  irritation  or  to  cerebral  symptoms.  When  the  commu- 
nication with  the  nose  has  been  es^tablished,  the  seton  or  tube  should  be 
removed,  and  the  opening  in  the  skin  will  then  granulate  and  heiil.  1  have 
|«een  several  cases  very  successfully  treated  in  this  way  by  Mr,  Bowman  and 
Mr.  Lawson.  The  following  case  of  my  own  also  illustrates  well  the 
Bvmptoms  of  the  disease : 

"  K.  S.,  aged  40,  baker,  perceived,  about  twelve  years  ago,  that  the  right 
upper  lid  was  swolk^n,  and  hung  down  over  the  eye.  This  swelling  dlsaU' 
peared  spontaneously  in  the  course  of  a  week,  but  recurred  about  every  two 
years;  and  six  months  ago  he  noticed  that»  beside  the  tumefaction  of  the  lid, 
there  was  a  8uuiH  swelling  at  the  inner  angle  of  the  upper  lid  close  to  the 
root  of  the  nose;  and  as  it  gradually  increaseil  in  wize,  ne  applied  for  advice 
at  King's  College  Hospital,  on  June  4, 1869.  He  then  presented  the  following 
appearance:  The  right  eye  pnjtrudes  considerably,  and  is  so  much  displaoed 
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dowards  and  outwards,  that  the  upper  edge  of  the  cornea  ia  below  the  level 
of  the  left  lower  Ikl  (vide  Fig.  254).  The  movements  of  the  eyeball  are 
greatly  curtailed  both  upwards  and  inwards.  The  upper  lid  is  confeiderably 
swollen,  and  at  its  inner  angle  is  noticed  an  oval  tolerably  defined  sweUiDg, 
about  the  size  of  a  large  hazel-nut,  which  extends  upwards  to  the  eyebrow. 
But  the  nasal  prominence  on  this  side  is  only  very  slightly  enlarged.  The 
outline  of  the  upper  and  lower  margin  of  the  orbit  can  be  easily  traced  with 
the  finger^  and  is  found  to  be  sharply  defined  and  not  at  all  swollen,  or  con- 
cealed by  any  tumon  The  oval  swelling,  though  firm  and  tense,  is  elastic, 
yields  a  distinct  sense  of  fluctuation,  and  is  slightly  tender  to  the  touch  ;  the 

Fig.  254. 


patient  also  experiences  some  dull  pain,  extending  from  the  inner  corner  of 
the  eye  outwards  over  the  orbit.  The  eye  is  somewhat  injected  and  becomes 
irritable  and  watery  on  ex^msure  to  cold  winds  or  bright  light.  But  the 
sight  and  visual  field  are  gowj,  and  the  fundus  ueuli  b  quite  normal,  nor  has 
the  exophthalmos,  and  consequent  stretching  of  the  optic  nerve,  produced 
hypertemia  and  ledema  of  the  retina  or  optic  nerve.  I  considered  the  ca«e 
one  of  abscess  of  the  frontal  sinus,  which  had  burst  through  the  wall  of  the 
orbit,  and  strongly  advised  an  operation,  which  was  performed  on  June  16. 
A  free  incision  was  made  over  the  most  prominent  part  of  the  swelling;  the 
skin  and  fibres  of  the  orbicularis  muscle  were  somewhat  dissected  back,  and 
the  point  of  the  knife  was  then  plunged  into  the  tumor,  the  incision  being 
enlarged  to  the  size  of  the  external  wound.  A  large  quantity  of  thick, 
greenish  pus  escaped,  the  eyebatJ  gradually  sinking  back  into  its  normal 
position.  On  passing  the  little  finger  through  the  incision  in  the  direction  of 
the  frontal  sinus,  a  large  irregular  opening  was  discovered  leading  into  the 
latter  and  readily  admitting  the  finger.  A  good  deal  of  matter  having  been 
removed  from  the  cavity  of  the  distended  sinus,  the  little  finger  of  the  other 
hand  was  passed  up  the  right  nostril,  until  its  tip  could  be  touched  by  that 
of  the  finger  in  the  sinus,  only  a  thin  plate  of  bone  intervening.  This  waj 
then  carefully  punctured  at  the  Ituvest  part  with  a  trocar.  An  India-rubber 
draioage-tuhe,  having  holes  cut  at  short  intervals,  was  fastened  to  a  probe* 
and  the  latter  passed  up  the  nostril  into  the  sinus,  and  thence  out  through 
the  orbit  by  the  external  iucieiun ;  the  tube  was  then  easily  pulled  through 
in  the  same  direction,  and  its  one  extremity  fastened  to  the  forehead  by  a 
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strip  or  two  of  plaster,  the  other  being  left  to  project  a  little  from  the  nostril. 
In  this  way  a  free  communication  was  maintained  between  the  sinus  and  tlie 
nose,  so  that  the  former  could  be  flushed  out  with  water  and  astringent  injec- 
tions, and  the  discharjjfe  iow  off  through  the  nostnL  The  operation  was 
followed  by  a  certaiD  degree  of  inflammatory  reaction,  swelling  of  the  litis 
and  cheek,  etc,  but  these  symptoms  soou  yielded  to  hot  poppy  fomentations 

Fi^.  266. 


and  poultices.  The  incision  was  kept  open  so  as  to  permit  the  free  exit  of 
the  discharge,  and  the  drainage-tube  w*ai?  syringed  out  with  lukewarm  water 
several  times  a  day,  in  order  to  keep  it  patent,  being  also  slightly  moved  up 
and  down  twice  daily.  The  patient  recovered  rapidly,  and  was  made  an  out- 
patient on  July  3,  the  tube  still  remaining  in.  The  swelliog  had  now  almost 
entirely  disappeared,  the  eyeball  had  resumed  its  natural  position,  aud  its 
range  of  mubility  upwards  and  inwards  was  very  greatly  increased.  The  tube 
was  allowed  to  remain  in  till  September  23,  when  it  was  removed,  as  there  had 
been  no  return  of  the  swelling,  and  all  discharge  had  ceased.  The  external 
wound  now  quickly  clostcl ;  the  eye  having  by  this  time  regained  its  normal 
appearance  {vide  Fig,  -55),  and  its  mobility  wlih  perfect  in  all  directions. 
He  was  seen  last  in  the  beginniug  of  February,  1870,  and  was  still  perfectly 
welb 

EfdargenReni  of  the  maxillnij  nnuSf  the  nasal  cavity,  and  the  cavity  of  the 
cninium  may  also  cause  pressure  upon,  and  a  contraction  of,  the  cavity  of 
the  orbit,  accompanied  by  protrusion  of  the  eye  and  limitation  of  its  move- 
ments. For  interesting  cases  illustrative  of  these  different  conditions,  I  must 
refer  the  reader  to  >tackenzie*s  "Treatise  oa  Diseases  of  the  Eye/'  [See 
also  an  article  bv  Koam»,  in  the  *' Trans.  Fifth  In ternat.  OphthaL  Congress/* 
187f),  pp.  55  ami  56.— B.] 

12.— WOUNDS  AND  INJUBIE8  OF  THE  ORBIT. 

Incised  and  punctured  wounds  of  the  orbit  should  always  be  watched  with 
care,  for  serious  symptoras  do  not  always  arise  directly  after  the  injury,  and 
may  not  manifest  themselves  till  st)me  time  afterwards.  The  Sustrumeut 
which  has  inflicted  the  injury  should  be  examined,  in  order  that  we  may 
ascertain  whether  a  portion  of  it  has  not  beeu  broken  ofi*,  and  perhaps  remains 
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lodged  withii)  the  orbit.    Even  if  the  eyeball  itself  and  the  bones  of  the  orl 

have  escaped   direct   injur}^   infliimmatido   of   the   cellular   tissue  of  the 

orbit  and  a  more  or  less  exteneive  ibrmatiou  of  pus  are  very  likely  to  occur. 

Foreign  bodi^,  more  especially  if  they  are  small  in  size,  such  as  shot, 

splinters  of  glass,  steel,  etc.,  may  remain  for 
a  long  time  undetected  within  the  orbit.  The 
lodgement  of  a  foreign  body  iu  the  orbit  ma? 

tirove  dangerous  by  direct  injury  Ui  the  eye- 
mil  iu^clf,  the  optic  nerve,  or  the  orbital  walU, 
which  may  be  fractured.  Or  it  may  prtKluce 
inflammation  of  the  cellular  tissue  of  the  orbit, 
or  of  the  periosteum,  etc. 

Sonietimes,  very  large  foreign  bodies  have 
been  lodged  iu  the  orbit  without  the  patient 
being  aware  of  their  presence.  Very  extra- 
ordinary cases  of  this  kind  have  been  recijrded, 
amongst  others  by  Ndlaton,'  and  Mr,  Brude- 
nell  Carter^  [Fig,  256].  In  the  latter  instance, 
a  portion  of  hat-peg  three  and  three-tenth 
inches  in  length  had  remained  impact^l  in  the 
orbit  for  from  ten  to  twenty  days  without 
the  patient  8  being  aware  of  it.  It  was  so 
successfully  removed  by  Mr.  Clarke,  that  the 
patient  recovered  without  a  single  unfavorable 
symptom,  the  vision  and  movements  of  the 
eye  being  unimpaired. 

Fractures  of  the  walls  of  the  orbit  are 
extremely  dangerous,  more  especially  when 
the  roof  or  upper  portion  of  the  inner  wall  is 
fractured,  for  the  foreign  body  (frequently  the 
stem  of  a  pointed  instrument,  as  the  ferrule  of 
an  umbrella,  etc.)  may  penetrate  the  cranium, 
or  the  splinters  of  the  fractured  bone  may  eel 
up  great  irritation  and  inflammation  of  the 
brain  and  meninges.  The  severe  character  of 
the  injury  and  the  presence  of  cerebral 
symptoms,  may  not  show  themselves  for  a  day 
or  two  after  the  accident. 

If  the  fracture  extends  from  the  orbit  into 
the  ethmoidal  or  frontal  cells,  there  i»  genemlly 
emphysema  of  the  orbit  and  eyelids. 

[Injuries  to  the  superior  orbital  margin  or 
its  vicinity,  which  do  not  involve  the  roof  of 
the  orbit,  are  often  borne  very  welL  even 
when  curies  is  the  result;  and  this  is  true 
of  pistol-shot  wounds  as  of  other  injuries. 
The  cariouB  process  is  here  very  slow,  and  the 
sinus  or  iistula  leading  down  to  it,  is  generally 
very  tortuous  and  long.  The  removal  of  the 
carious  bone  in  the  most  thorough  manner  is» 
of  course,  at  once  indicated.  Pistol  balls  have  been  found  embedded  in  the 
orbital  edge  of  the  frontal  bone  without  causing  any  grave  symptoma.     (See 
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le  Editor,  in  *' Amer,  Journ.  of  Med,  Sciences/'  July,  1880,  on 
Lesions  of  the  Bones  of  the  Orbit.)  Gunshot  wounds  of  tUe 
orbit  are  not  uncomraon^and  iioiiieliniesthe  ball  may  pasa  through  thcMirbital 
walls  trannverselvt  destroying  one  or  both  eyes  in  its  transit,  usually  the  in- 
jury inflicted  will  depend  both  upon  its  p^jnetration  and  direction;  and 
is  f»fteu  fiital. 

Dislocation  of  the  malar  bone  from  a  violent  fall  upon  the  face,  may  cause 
extensive  orbital  hemorrhage  and  p€*8sibly  diplopia  fn*tu  paralysis  of  the  in- 
ferior oblique  muscle.  Anaesthesia  of  the  infra-orbital  nerve  may  last  for  a 
considerable  period.  A  fracture  of  the  firbit  may  occur  from  an  injury  to 
the  head,  without  any  of  the  ordinary  symptoms  of  this  lesion,  and  without 
at  fir^t  any  demonstrable  ophthalnn>sco[)ic  signs,  until  after  a  time  the  optic 
nerve  may  show  signs  of  inflammation  or  atrophy.  Other  cases  occur,  in 
which  an  autopsy  shows  a  Jine  of  fracture  running  through  the  optic  foramen 
or  roof  of  the  orbit  and  uniting  with  a  fracture  at  the  baj*e  of  the  skull, 
together  with  more  or  less  hemorrhage  within  the  shefith  of  the  optic  nerve. 
(See  "A  Treatise  on  Diseases  of  the  Eve"  by  Henry  D.  Noyes,  1881.  p.  337 
et«f^.)— B.] 

The  treatment  of  injuries  of  the  orbit  must  vary  with  their  nature.  In 
cases  of  incised  and  nunctured  wounds,  we  must  endeavor  to  subdue  the  in- 
flammatory reaction  by  cold  compresses,  leeches,  etc,  and  an  early  evacuation 
of  the  pus.  Foreign  Ijodies  should  be  removed  as  soon  as  posttible,  unless 
they  are  of  so  small  a  size  that  they  would  be  found  with  difficulty,  and  their 
removal  might  cause  more  disturbance  than  their  presence. 

Before  an  operation  is  attempteii  for  the  removal  of  a  foreign  body,  the 
size,  nwture,  and  position  of  the  latter  should  be  ascertained  as  accurately  as 
possible  by  a  careful  examination.  If  the  foreign  body  be  considerable  in 
size,  and  situated  deeply  in  the  orbit,  so  that  it  must  be  cut  down  upon,  the 
outer  can  thus  may  have  to  be  divided,  in  order  that  the  upper  <ir  lower  lid 
(as  the  case  may  be)  can  be  turned  up  or  down.  The  conjunctiva  between 
the  eyeball  and  the  lid  should  he  divided  over  the  point  where  it  is  suptx»ed 
that  the  foreign  body  is  situated,  and  a  probe  or  tip  of  the  little  finger  be  in- 
troduced to  ascertain  its  exact  position,  so  thnt  it  may  be  grasped  and  extracted 
with  a  pair  of  forcefw.  The  incision  should  never  be  made  through  the  skin 
of  the  eyelid,  for  the  contraction  consecjuetit  upon  the  cicatrization  of  the 
wound  might  give  rise  to  subsequent  ectr<»pium.  The  lips  of  the  incision  at 
the  outer  canthus  are  then  to  be  united  by  two  or  three  tine  sutures,  or  the 
twisted  wire  suture. 

In  fractures  of  the  orbit  the  most  absolute  pest  must  be  enforced,  the 
patient  should  be  placed  upon  low  diet,  and  the  use  of  stimulants  should  be 
forbidden*     Cold  compre^es,  and,  if  neces?^ry,  leeches,  slioul*!  be  applied. 

The  eyeball  may  be  dislocated  and  pushed  out  of  the  orbit  by  a  foreign 
body,  e.  g,,  a  piec«  of  iron,  the  ferrule  of  an  umbrella  or  stick,  etc.,  being 
thrust  into  the  socket.  In  such  cases,  the  eye  lies  u[h3u  the  cheek,  pnitruding 
far  beyond  the  lids,  which  cannot  be  closed  over  it.  The  optic  nerve  is,  of 
course,  greatly  stretched,  and  vision  more  or  less  completely  lost,  but  on  the 
removal  of  the  foreign  body,  and  replacement  of  the  eye,  the  sight  may  be 
perfectly  restored.  The  foreign  btxly  should  be  immediately  extracted,  and 
the  eye  replaced.  The  latter  is  to  be  done  by  gently,  yet  firmly  antt  steadily, 
pressing  tlie  eyeball  back,  which  will  cause  it  suddenly  to  spring  back  into 
the  orbit,  the  sight  being  then  generally  at  once  restored.  The  eye  should 
be  retained  in  its  position  by  a  firm  compress  bandage. 
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13— EXCISION  OF  THE  EYEBALL. 


The  modern  method  of  removing  the  eye  was  first  devised  by  B4}Oiiet  aod 
O'Ferral  in  1841,  iodepeodently  of  each  other.  Stoeber  practised  it  in  1842, 
and  Critchett  first  introduced  it  in  London  in  1851. 

The  principal  advantages  of  this  operation  over  the  old  ooe  «re,  tbat  the 
eye  is  removed  from  the  ocular  capsule  without  any  injury  to»or  interierenoe 
with,  the  cellular  tissue  of  the  orbit,  or  a  division  of  the  outer  commiseure  of 
the  eyelids;  that  the  muscles  are  divideil  quite  close  to  their  iDsertion  into 
the  sclerotic,  thai  wenrly  the  whole  of  the  conjunctiva  is  preserved,  and  that 
only  a  few  bloodvessels  are  divided.  Thus  there  is  but  a  moderat4[?  amount 
of  hemorrhage,  and  an  excellent  degree  of  mobility  is  preserved  for  the  in- 
sertion of  an  artificial  eye. 

The  operation  is  best  performed  in  the  following  manner :  The  patient 
should  He  on  a  couch,  and  a  large  sponge  should  be  placed  beneath  the 
temple  and  cheek  of  the  iside  corresponding  to  the  eye  about  to  be  removed, 
80  that  the  blood  may  not  tlow  down  his  neck  or  over  his  clutbes.  An 
assistant  should  be  ready  with  several  smaller  sponges,  to  wipe  away  the 
blood  from  the  eye  during  the  diflerent  steps  of  the  operation.  The  patient 
having  been  brought  thoroughly  under  the  influence  of  an  anassthetic,  and  the 
eyelids  held  aparl  by  the  stop-speculum,  the  operator  places  himself  behind 
the  patient,  and,  fixing  the  eyeball  steadily  with  a  pair  of  forceps,  divides 
the  conjunctiva  all  round  the  cornea  and  quite  close  to  the  latter,  with  a 
pair  (d' strong  blunt-pointed  scissors  curved  on  the  flat  [Fig.  257].  He  next 
incises  the  subconjunctival  tissue  at  one  puiDt,aud,  passing  a  strabismus  hook 
through  this  aperture^  catches  up  one  of  the  recti  muscles,  and  divides  U 
quite  close  to  its  insertion.  The  four  recti  muscles  are  to  be  thus  divided  in 
auccessioD.  When  this  has  been  done,  the  operator  pres«ses  back  the  upper 
and  lower  eyelid,  so  as  to  make  the  eyeball  spring  forth  through 
[Fig.  257.]   the  small  (jpening  in  the  conjunctiva  and  |)rotrude  between  the 

\        eyelids.     The  cut  end  of  the  tendon  of  the  external  or  inierual 
rectus  muscle  betng  seized  with   the  forceps,   aiid    the  eyeball 
rolled  to  the  corresponding  side,  the  scissors   (closed)   are  lobe 
passed  along  the  posterior  surface  of  the  globe   until  the  opVicj 
nerve  is  reached,  when  the  blades  are  to  be  opened  and  the  neivr 
divided  close  to  the  scierotic.     The  eyeball  should  now  be  Vui 
forward  by  the  fingers,  and  any  portions  of  conjunctiva  or  su\ 
conjunctival  tissue  which  may  adhere  to  the  globe,  as  well  as 
insertion  of  the  oblique  muscles,  are  to  be  divided   close  to 
sclerotic.     This  finishes  the  operation,  and  the  eye  will  have  beeO^ 
removed  quite  free  froui  conjunctival    or  muscular    iiseue^ 
present  a  j>erfectly  smooth  and  polishefl  appearance. 

As  the  o[)erator  stands  behind  the    patient,  it  will   be  ft     ^ 
nifist  easy  to  divide  the  optic  nerve  of  the   right   eye  from  t^ 
temporal  side,  the  eve  being  at  the  same  time   rotated   mwardil 
the  left  optic  nerve,  on  the  contrary,    is  best  divided   from^  t^ 
_  nasal  side.     By  so  doing,  the  right  hand  can   be   used  lur  mm^ 

eye,  and  the  operator  is  not  obliged  to  alter  his  p<3sition.  ^  I 

The  hemorrhage  which  ensues  upon  the  division  of  the   optic  nerve  t%JH 
ophthalmic  artery,  is  generally  soon  stopped  by  making   a   streana  ot  Ci)ftf 
water  from  a  sponge  (or,  for  want  of  this,  froro  the  narrow  sp*>ut   of  a  mnnll 
jug)  play  upon  the  bottom  of  tlie  orbit,  and  it  will  not  be  necessary  to  Jigajr^ 
any  vessel     When  the  hemorrhage  has  stopped,  the  lips  of  the  conjunct- 
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aperture,  through  which  the  eye  has  been  removed,  may  be  brought  together 
by  a  fine  suture,  passed  through  the  four  little  lappets  left  in  the  interval 
of  the  recti  muscles.  The  suture,  which  is  best  inserted  with  the  long  needle 
with  a  handle  devised  for  this  purpose  by  Mr.  Hulke,  may  then  be  tied  or 
twisted,  so  that  the  lips  of  the  incision  may  be  accurately  brought  together. 
It  is  still  better,  however,  to  wait  with  the  tying  of  the  suture  for  an  hour  or 
two,  until  all  hemorrhage  has  ceased.  Although  the  insertion  of  the  suture 
brings  the  edges  of  the  conjunctival  wound  very  nicely  together,  it  should 
not  Be  employed  in  those  cases  in  which  the  excised  eye  is  acutely  inflamed, 
as  it  prevents  the  exit  of  inflammatory  exudations.  When  the  operation  is 
finished,  a  thick  pledget  of  folded  lint  or  a  sponge  should  be  pressed  firmly 
for  a  few  minutes  against  the  lids,  in  order  to  stop  the  bleeding.  Should 
this  not  arrest  the  hemorrhage,  a  compress  of  lint  soaked  in  cold  (or  iced) 
water  is  to  be  tied  very  tightly  over  the  eye.  This  is  far  less  painful  than 
keeping  the  lids  open  with  a  wire  speculum  for  an  hour  or  two,  and  packing 
the  orbit  with  lint  and  small  portions  of  sponge. 

The  after-treatment  of  cases  of  excision  of  the  eye  is  generally  very  simple. 
A  cold  compress  should  be  applied  during  the  first  few  days,  and  the  orbit 
syringed  cut  with  a  little  lukewarm  water,  to  cleanse  away  the  discharge. 
If  the  latter  should  continue  for  longer  than  a  week  or  ten  days,  and  tne 
conjunctiva  looks  red  and  swollen,  a  mild  astringent  injection  of  sulphate 
of  zinc  or  alum  should  be  used  two  or  three  times  daily.  If  symptoms  of 
inflammation  of  the  cellular  tissue  of  the  orbit  should  supervene,  warm 
bread-and- water  poultices  or  warm  poppy  fomentations  should  be  applied, 
and  the  exit  of  pus  be  facilitated  by  a  free  incision  into  the  conjunctiva:  this 
should  never  be  neglected  if  the  lips  of  the  wound  have  been  closed  by  a 
suture.  Should  small  granulations  make  their  appearance  on  the  conjunc- 
tival cicatrix,  these  should  be  at  once  snipped  off  with  a  pair  of  scissors. 

When  the  eye  is  excised  on  account  of  the  presence  of  an  intra-ocular 
tumor,  the  optic  nerve,  instead  of  being  divided  close  to  the  globe,  must  be 
cut  as  far  back  as  we  can  reach,  in  order  that  all  the  diseased  portion  may, 
if  possible,  be  removed.  Or  Von  Graefe*s  preliminary  division  of  the  optic 
nerve  may  be  performed,  a  description  of  which  will  be  found  in  the  article 
on  '* Glioma  of  the  Retina"  (p.  552).  The  extirpation  of  the  eye  together 
with  the  soft  parts  of  the  orbit,  as  in  orbital  tumors,  is  a  more  severe  and 
protracted  operation  than  the  simple  excision.  The  outer  commissure  of  the 
lids  must  generally  be  divided,  in  order  to  give  more  room  for  the  extirpa- 
tion of  the  eye  and  the  morbid  contents  of  the  orbit. 

I  discussion  of  the  subject  of  "Optico-ciliary  Neurotomy  and  Neu- 
rectomy,"        "      "  ~  .     -    - 


[For  a  discussion  of  the  subject  of  "  Optico-ciliary  Neurotomy 
ctomy,"  see  the  chapter  on  "Sympathetic  Ophthalmia." — B.] 


14.— THE  APPLICATION  OF  ARTIFICIAL  EYES 
(PROTHESIS  OCULI). 

The  use  of  an  artificial  eye  should  not  be  allowed  until  five  or  six  weeks 
after  the  excision,  when  the  cicatrix  has  become  firmly  united,  and  the  parts 
are  quiet  and  free  from  all  irritation.  If  the  eye  has  been  removed  on 
account  of  sympathetic  irritation  of  the  other,  special  care  must  be  taken 
that  no  artificial  eye  is  worn  until  all  the  sympathetic  symptoms  have  per- 
manently disappeared  for  some  months,  and  the  eye  must  be  carefully 
watched  for  some  time  afterwards,  lest  the  artificial  eye  might  re-awaken 
them.  Indeed,  the  wearing  of  an  artificial  eye  for  too  long  a  time,  so  that 
it  sets  up  great  irritation,  may  even  give  rise  to  sympathetic  disease.* 

1  Vide  an  interesting  case  of  this  kind  recorded  by  Mr.  Lawson,  •'  R.  L.  O.  H.  Rep.," 
vi.  2,  128. 
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At  fit^t,  a  snial]  eye  slinukl  be  worn  for  a  short  time  each  day,  and  thcD, 
wheu  the  parts  have  bec^nne  accustomed  to  it  and  there  is  a  complete  absence 
of  all  symptorns  of  irritation,  u  larger  one  may  be  adopted  and  worn  for  a 
lotieer  penofl,  and  nt  last  the  whole  day,  but  it  should  always  be  rtnttoved  at 
nighL  After  the  lapse  of  some  months,  tlie  internal  surface  of  the  eye 
becomea  mugh.  and  as  this  is  a  ready  goorce  of  irritation  aod  discomfort  a 
new  one  is  ref|uired. 

As  the  insertion  and  removal  of  the  artificial  eye  require  isome  little  knack 
and  practice,  I  subjoin  the  following  concise  and  plain  rules,  which  are  given 
to  the  patients  at  the  Royal  Londoy  Ophthalmic  Hospital. 

JtLjitnict  torn  for  Penojui  wearing  an  Artificial  Eye. — It  should  b*^  taken  out 
every  niij^ht,  and  replactMl  in  the  morniii<;. 

To  put  (he  Eye  in, — Place  the  left  hand  flat  upon  the  forehead^  with  the 
fingers  downwards,  and  with  the  two  middle  fingers  raise  the  upper  eyelid 
towards  the  eyebrow*  then  with  the  right  hand,  push  the  upper  edge  of  the 
artiticiul  eye  beneath  the  upper  eyellrl,  which  may  be  allowed  to  drop  upon 
the  eye.  The  eye  must  now  be  aupjiorted  with  the  middle  fingers  of  the  leil 
hand,  whilst  the  lower  eyelid  m  raised  over  its  lower  edge  with  the  right 
hand. 

To  take  the  Eye  out. — The  lower  eyelids  must  be  drawn  downwards  with 
the  middle  finger  of  the  lefl  hand,  and  then  with  the  right  hand  the  end  of 
a  small  bodkin  must  he  put  beneath  the  lower  edge  of  the  artificial  eye, 
which  must  be  raised  gently  forward  over  the  lower  eyelid,  when  it  will 
readily  drop  out ;  at  this  time  care  must  be  taken  that  the  eye  does  not  fall 
on  the  grouml  or  other  hard  place,  as  it  is  very  brittle,  and  might  easily  be 
broken  by  a  fall.^ 

After  it  has  been  worn  daily  for  sis  mouths,  the  polished  surface  of  the 
artificial  eye  becomes  rough  ;  when  this  happens,  it  sliould  be  replaced  by  a 
new  one ;  for  unless  this  is  done,  uneasiness  and  inflammation  may  resulL 

[It  is  9<mietimes  necessary  to  perform  certain  plastic  operations  upon  the 
orliit,  before  mi  artificial  eye  fan  be  introduced  and  worn.  When  the  eye, 
orbit,  and  lids  have  been  injured  by  extensive  burning,  whether  by  hot 
metals  or  floids,  the  culs-ile-sac  become  so  contracted  that  an  operation  has 
to  be  donu  to  make  a  place  for  the  insertion  of  the  eye.  This  also  soraetiroes 
becomes  necessary  after  severe  orbital  cellulitis. — B.] 

^  Iti  order  to  Hvoid  this  accident,  the  patient  should  gtuop  over  &  cu«hjoii  or  hundker^ 
chief  placed  on  ii  table,  or  over  a  bed. 


EXPLANATION  OF  THE  PLATE& 


PLATE  I. 


Figs,  1  and  2. 
The  Normal  Fundus  Oculi  {vidt  p.  755). 

Id  Fig.  I  (whioh  is  taken  from  a  perRui  with  black  hair  and  a  dark-brown  iris) 
the  optic  nerve  entrance  appears  elri'ular,  and  of  a  yeUowish-white  tint.  The 
bloodvessels  emerge  stmiewhat  to  the  left  of  the  centre  of  the  disk,  which  i^  here 
of  a  deeper  white.  The  paler  veasels  are  the  retiniil  arteries,  the  darker  ones  the 
veius^  They  pass  over  the  disk  to  the  retina»  where  they  course  and  divide  in 
different  directions,  chiefly  upwards,  dnwnward8,  tind  towards  the  left.  At  some 
Uttle  distance  to  the  right  of*  and  slightly  helow.  the  disk,  is  noticed  a  large  dark- 
red  spot,  with  a  small  white  dot  in  the  ceotre.  This  is  the  macula  lutea,  or  yellow 
spot,  with  its  fovea  centralis.  It  will  be  observed  that  the  vessels  oour»^  round 
the  yellow  spot,  leaviu^  it  free.  The  fine  gray  film  in  the  region  of  the  disk  and 
the  yellow  spot  is  due  to  the  reflex  yielded  by  t!ie  retina;  it  is  only  observ^able  in 
dark  eyes,  and  is  consequently  altogether  absent  in  Fig.  2.  The  fundus  of  the  eye 
is  of  a  rieh  dark -red  tint,  and  only  the  retinal  vessels  are  apparent,  those  of  the 
dioroid  being  hidden  by  the  density  of  the  pigment  in  the  epithelial  layer  and 
iliiiiiia  of  the  choroid. 


1 


la  IV«  2  (taken  from  the  eye  of  a  i>ereon  with  very  light  hair  and  a  blue  iris) 
ike  appeaniDoes  are  (|nite  different.  The  disk  h  of  a  more  rosy  tint^  the  retinal 
««Hih»  although  very  distinct,  are  less  markedly  so  than  on  the  darker  background 
i^W^  1.  The  region  of  the  yellow  spot  is  uf  a  bright  red  color,  and  the  fovea 
appears  in  the  form  of  a  little  light  circle.  But  the  greatest  difference  is 
m  the  pale^  brilliantly  red  color  of  the  fundus,  and  the  diatinctne^^  with 
i  1^  finest  branches  of  the  choroidal  vessels  can  be  traced.  The  ciliary  arteries 
mtkarei^OQ  of  the  yellow  sjwt,  and,  running  towards  the  periphery,  ramify 
wmm  4irB0taOD8f  and  partly  pass  over  directly  into  the  krger  branches  of  the 
mmotm.  situated  at  the  equator  of  the  eye. 
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PLATE  L 

IlgB.  1  and  2. 

The  Normal  Fundus  OcuU  (vide  p.  755). 

!n  Fig.  1  (whicli  is  taken  from  a  person  with  black  hair  and  a  dark-brown  iris) 
t  optic  nerve  entrance  appears  circular,  and  of  a  yeUowish-white  tint     The 
odvessels  emeige  somewhat  to  the  left  of  the  centre  of  the  disk,  which  is  here 
a  deeper  white.    The  paler  vessels  are  the  retinal  arteries,  the  darker  ones  the 
as.    They  pass  over  the  disk  to  the  retina,  where  they  course  and  divide  in 
erenl  directions,  chiefly  upwards,  downwards,  and  towards  the  left    At  some 
bie  distance  to  the  right  of,  and  slightly  below,  the  disk,  is  noticed  a  large  dark- 
red  spot,  with  a  small  white  dot  in  the  centre.    This  is  the  macula  lutea,  or  yellow 
spot,  with  its  fovea  centralis.    It  will  be  observed  that  the  vessels  course  round 
the  yellow  spot,  leaving  it  free.     The  fine  gray  film  in  the  region  of  the  disk  and 
the  yellow  spot  is  due  to  the  refiex  yielded  by  the  retina ;  it  is  only  observable  in 
dark  eyes,  and  is  consequently  altogether  absent  in  Fig.  2.    The  fundus  of  the  eye 
is  of  a  rich  dark-red  tint,  and  only  the  retinal  vessels  are  apparent,  those  of  the 
choroid  being  hidden  by  the  density  of  the  pigment  in  the  epithelial  layer  and 
stroma  of  the  choroid. 


In  Fig.  2  (taken  from  the  eye  of  a  person  with  very  light  hair  and  a  blue  iris) 

the  appearances  are  quite  different.     The  disk  is  of  a  more  rosy  tint,  the  retinal 

vessels,  although  very  distinct,  are  less  markedly  so  than  on  the  darker  background 

of  Fig.  1.     The  region  of  the  yellow  spot  is  of  a  bright  red  color,  and  the  fovea 

centralis  appears  in  the  form  of  a  little  light  circle.    But  the  greatest  difiierence  is 

iced  in  the  pale,  brilliantly  red  color  of  the  Hindus,  and  the  distinctness  with 

.  the  finest  branches  of  the  choroidal  vessels  can  be  traced.   The  cDiaiy  arteries 

the  region  of  the  yellow  spot,  and,  running  towards  the  periphery,  ramify 

ns  directions,  and  partly  pass  over  directly  into  the  larger  branches  of  the 

tioosa,  situated  at  the  equator  of  the  eye. 
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PLATE  II. 

Fig.  3. 

ScUrotico-^horoiditU  Posterior  (Staphyloma  Posticum)^  p.  354. 

This  figure  illustrates  the  appearances  presented  by  an  extensive  solerotioo* 
choroiditis  posterior.  Towards  the  outer  side  of  the  disk  is  observed  a  large  white 
figure,  over  which  the  retinal  vessels  appear  to  run  a  somewhat  straighter  course, 
and  to  be  rather  more  numerous  and  distinct.  The  dbk  is  oval,  and  its  shortest 
diameter  (in  this  case  the  horizontal)  shows  the  direction  in  which  the  ectasia 
(bulging)  is  situated.  In  the  vicinity  of  the  disk  and  of  the  white  figure,  the 
choroid  is  observed  to  be  somewhat  thinned;  on  the  left,  the  pigment  in  the 
epithelial  layer  is  diminished,  and  hence  the  choroidal  vessels  are  particularly 
marked.  The  intra-vascular  spaces  are  here  also  peculiarly  conspicuous  and 
striking,  which  is  due  to  the  increase  in  the  pigment  of  the  stroma.  Whereas,  on 
the  right  side  of  the  figure,  the  pigmentation  of  the  epithelial  layer  conceals  the 
subjacent  tissue  and  the  vessels. 


Fig.  4. 

Choroiditis  Disseminata  Syphilitica^  tdth  Secondary  Atrophy  of  the  Retina  and 

Optic  Nerve  (p.  351). 

In  this  figure  we  notice  very  numerous,  irregular,  circumscribed  spots,  of  palish- 
pink  or  whitish  tint,  surrounded  by  a  dark  fringe  of  pigment;  others,  appearing 
simply  as  small  black  patches.  In  some  of  the  larger  spots,  a  choroidal  vessel  can 
be  distinctly  seen  to  pass  over  it.  The  optic  disk  is  atrophied,  and  of  a  bluish  tint. 
It  is  completely  devoid  of  bloodvessels,  excepting  the  two  little  twigs  which  can 
just  be  discerned  running  over  its  edge.  But  not  a  single  retinal  vessel  can  be  seen 
over  the  whole  fundus ;  and  on  account  of  this  atrophy  of  the  retina,  the  choroidal 
vessels  appear  with  unusual  distinctness. 
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PLATE  II. 

Fig.  3. 
SderoticfhchordditU  Posterior  (Staphyloma  Fosticum)^  p.  354. 

This  figure  illustrates  the  appearances  presented  by  an  extensive  sderotico- 
choroiditis  posterior.  Towards  the  outer  side  of  the  disk  is  observed  a  large  white 
figure,  over  which  the  retinal  vessels  appear  to  run  a  somewhat  straighter  course, 
and  to  be  rather  more  numerous  and  cUstinct.  The  disk  is  oval,  and  its  shortest 
diameter  (in  this  case  the  horizontal)  shows  the  direction  in  which  the  ectasia 
(bulging)  is  situated.  In  the  vicinity  of  the  disk  and  of  the  white  figure,  the 
choroid  is  observed  to  be  somewhat  thinned;  on  the  left,  the  pigment  in  the 
epithelial  layer  is  diminished,  and  hence  the  choroidal  vessels  are  particularly 
marked.  The  intra-vascular  spaces  are  here  also  peculiarly  conspicuous  and 
striking,  which  is  due  to  the  increase  in  the  pigment  of  the  stroma.  Whereas,  on 
the  right  side  of  the  figure,  the  pigmentation  of  the  epithelial  layer  conceals  the 
subjacent  tissue  and  the  vessels. 


Fig.  4. 

Choroiditis  Disseminata  Syphilitica,  with  Secondary  Atrophy  of  the  Retina  and 

Optic  Nerve  (p.  351). 

In  this  figure  we  notice  very  numerous,  irregular,  circumscribed  spots,  of  palish- 
pink  or  whitish  tint,  surrounded  by  a  dark  fringe  of  pigment ;  others,  appearing 
simply  as  small  black  patches.  In  some  of  the  larger  spots,  a  choroidal  vessel  can 
be  distinctly  seen  to  pass  over  it.  The  optic  disk  is  atrophied,  and  of  a  bluish  tint. 
It  is  completely  devoid  of  bloodvessels,  excepting  the  two  little  twigs  which  can 
just  be  discerned  running  over  its  edge.  But  not  a  single  retinal  vessel  can  be  seen 
over  the  whole  fundus ;  and  on  account  of  this  atrophy  of  the  retina,  the  choroidal 
vessels  appear  with  unusual  distinctness. 
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PLATE  III. 
Fig.  5. 
Retinitis  Pigmentosa  (p.  527). 

Numerous  large,  irregular,  black  figures  are  observed  scattered  about  the  fundus, 
being  arranged  at  some  points  along  the  retinal  vessels,  which  are  extremely  attenu- 
ated, and  here  and  there  quite  unapparent  At  other  situations,  the  black  patches 
show  irregular  prolongations,  the  extremities  of  which  touch  those  of  other  spota. 
Hence  they  aasume  a  certain  similarity  to  bone  corpuscles.  The  optic  nerve  is 
white  and  atrophied,  and  the  retinal  arteries  are  excessively  small  and  attenuated. 


Fig.  6. 

Retinitis  Alimminurica  (p.  513). 

This  illustration  is  peculiarly  characteristic  of  the  ophthalmoscopic  appearances 
presented  by  the  retinitis  met  with  in  Bright*  s  disease.  At  the  disk,  and  its 
vicinity,  is  observed  a  delicate  gray  opacity,  which  is  caused  by  a  serous  infiltration 
and  proliferation  of  the  connective  tissue  of  the  retina.  Beyond  this  lies  the  white, 
glistening  mound,  which  is  due  to  sclerosis  of  the  optic  nerve  fibres  and  fatty  de- 
generation of  the  connective-tissue  elements.  The  extreme  margin  of  this  white 
mound  is  broken  up  into  small,  irregular  patches,  which  assume,  in  the  region  of 
the  yellow  spot  (to  the  left  of  the  disk),  a  peculiar  stellate  arrangement,  looking  as 
if  they  had  been  splashed  in  with  a  brush.  The  retinal  arteries  are  much  dimin- 
ished, both  in  calibre  and  number.  The  veins  are  dilated  and  tortuous,  and  the 
vessel  running  upwards,  is  interrupted  in  its  course  by  the  infiltration,  and,  at  the 
point  of  interruption,  are  noticed  well-marked  blood  extravasations.  These,  as 
well  as  most  of  the  other  hemorrhages,  show  by  their  irregular  outline  and  striated, 
feathery  appearance,  that  they  lie  in  the  optic  nerve  layer  of  the  retina. 


814  EXPLANATION    OF    THB    PLATES. 


PLATE  IV. 

Fig.  7. 
Eemcrrhagic  Effimons  into  the  Retina,  Retinitis  Apoplectica  (p.  524). 

In  Fig.  7,  numerous  blood  effusions  of  varying  size  and  shape  are  noticed  in  the 
retina,  being  situated  in  different  layers  of  the  latter.  But  even  between  the  larger 
patches,  the  retina  is  not  free,  for  minute  hemorrhagic  spots  are  strewn  about  in 
aU  directions.  The  retinal  arteries  are  here  and  there  filled  with  blood  coagula,  but 
at  other  points  they  are  quite  bloodless,  and  changed  into  narrow  white  bands.  In 
a  few  branches,  the  circulation  is,  however,  unimpeded. 


Rg.  8. 
Embolism  of  the  Central  Artery  of  the  Retina  (p.  541). 

Here  we  notice,  in  the  region  of  the  yellow  spot,  a  well-marked,  grajnsh- white 
opacity,  which  is  due  to  a  serous  infiltration  of  the  retina.  In  its  centre  is  a  con- 
spicuous cherry-colored  spot,  which  is  not  caused  by  a  blood  effusion,  as  might  be 
supposed  at  the  first  glance,  but  is  due  to  the  fact  that  the  retina  is  transparent  at 
this  point,  and  thus  permits  the  choroid  to  shine  through,  which  assumes  a  redder 
tinge  in  consequence  of  the  contrast  with  the  grayish-white  opacity.  The  vessels 
running  towards  the  yellow  spot  are  particularly  conspicuous  on  account  of  the 
blood  coagula  which  they  contain,  and  of  the  white  opacity.  The  outline  of  the 
disk  is  slightly  undefined  and  encircled  by  a  faint  opacity.  The  retinal  veins  show 
a  distinct  retardation  in  the  circulation,  and  contain  here  and  there  blood  coagula. 
The  arteries  are  greatly  diminished  in  size,  and  become  quite  indistinct  at  certain 
points  of  their  course. 
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PLATE  V. 

B^.  9. 

OysHcercus  in  the  Vitreotu  Humor  (p.  502). 

This  figure  illustrates  the  appearance  presented  by  a  pystioercus  in  the  yitreous 
humor.  The  entozoon  shows  itself  in  the  form  of  a  well- defined,  bluish-gray 
vesicle,  which  is  so  transparent,  that  in  the  central  portion  the  red  tint  firom  the 
choroid  can  be  distinctly  seen  to  shine  through.  The  neck  is  more  opaque  in  tint 
than  the  rest  of  the  entozoon,  and  it  is  studded  with  small  white  dots  (chalky  par- 
ticles). At  the  head,  two  suckers  can  be  recognized,  the  other  two  being  placed 
posteriorly.  The  buccal  extremity  is  directed  upwards.  The  small,  circular,  gray 
spots  which  partly  encirde  the  vesicle,  are  caused,  according  to  Liebreich,  by  a 
peculiar  opacity  of  the  vitreous  humor  due  to  the  suction  of  the  entozoon,  and  are 
quite  characteristic  of  the  presence  of  a  cystioercus. 


Fig.  10. 
Detachment  of  the  Retina  (p.  532). 

Fig.  10  represents  a  case  of  old-standing  and  extensive  detachment  of  the  retina. 
The  lower  half  of  the  retina  (which  shows  a  tolerable  sharply-defined  edge  towards 
the  left)  bulges  forwards  into  the  vitreous  humor,  and  is  thrown  into  well-marked 
folds,  aud  on  this  account,  as  well  as  of  the  color  of  the  subjacent  fluid,  it  shows  a 
peculiar  greenish-gray  tint.  The  retinal  vessels  are  undulating  and  tortuous,  riding 
on  the  folds  of  the  retina,  and  they  assume  a  darker  tint  in  consequence  of  the  gray 
background. 
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PLATE  VI. 

Figs.  11  aod  12. 

Atnyphu  of  the  Optic  Nerve  (p.  572). 

Fig.  11  8hows  the  appearances  presented  by  atrophy  of  the  optic  nerre,  in  a 
patient  affected  with  locomotor  ataxy.  The  disk  is  idightly  excavated,  and  of  the 
peculiar  bluish  mottled  tint,  so  frequently  observed  in  the  atrophy  dependent  upon 
spinal  disease.  The  arteries  are  small  and  attenuated.  Fig.  12  represents  a  case 
of  white  atrophy  after  meningitis.  The  disk  is  veiy  white,  and  faintly  capped. 
The  arteries  are  much  diminished  in  calibre,  and  some  of  the  veins  (as  some  of 
those  in  Fig.  11)  show  a  well-marked,  white  streak  along  their  margin,  which  is 
due  to  sclerosis  of  the  tunica  adventitia. 


Ilgs.  13  and  14. 

Optic  Neuritis  (p.  556). 

Id  Fig.  13  is  represented  the  swollen  and  enlarged  papilla  consequent  upon  optic 
neuritis,  the  opacity  of  the  disk  being  dense  and  markedly  striated.  The  retinal 
veins  are  enlarged  and  tortuous,  the  arteries  diminished  in  size,  and,  here  and  there, 
hidden  by  the  exudation.  Fig.  14  shows  the  condition  of  the  same  optic  nerve 
two  years  later,  when  consecutive  atrophy  had  supervened.  The  uniformly  opaque 
tint  of  the  disk,  as  well  as  its  somewhat  undefined  margin,  help  to  distinguish  it  at 
a  glance  from  the  progressive  form  of  atrophy  (Fig.  12).  Moreover,  although  the 
•ze  less  dilated  than  in  Fig.  13,  they  yet  retain  a  certain  degree  of  tortuosity. 


Bigs.  15  and  16. 
Olauawiatous  Excavation  of  the  Optic  Nerve  (p.  575). 

IB  iwo  fignres  are  observed  different  degrees  of  glaucomatous  excavation. 
nent  aU  the  characteristic  features  of  this  disease,  but  in  fig.  15  they  are 
id  than  in  Fig.  16,  in  which  the  cup  is  much  deeper  and  more  abrupt, 
iie,  the  disk  is  surrounded  by  a  pale,  light  girdle,  its  color  is  much  darker 
ripheiy  than  in  the  centre,  and  the  rotinal  vessels  are  more  or  le^s  con- 
bent  or  interrupted  at  the  edge  of  the  papilla. 
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SELECTIONS  FROM  THE  TEST-TYPES 


OF 


PROF.  EDWARD  JAEGER,  OF  VIENNA, 


DR.  H.  SNELLEN,  OF  UTRECHT. 


TEST-TYPES, 

CORRESPONDINQ  TO  THE  SCHRIFT-SCALEN  OF 
BDWABD  JAEGER,  OF  VIENNA. 


No.  1. — Diamond. 

A  rw  Mh  •m^  >•  •  O^  VM  |ta4  M  9amifmuA  9m  kto  Mik  kj  iMwtag  kla  tail  btklad  hte;  bM  «pM  wlwg  akMttd  hMo 
Um  vsvM.  to  ta«M  M  W  w  MMtM*  af  th«  dingnoi  nek  •  4aiM»  wnkl  hfinf  apM  klai,  tkat  ha  ateoM  wWtad  k«  kad  4M 
nthv  tkM  MSM  Mimr  «*tk«t  tt-  Bowmr,  i«wMi«  la  Mka  tk«  b«l  oT  •  kad  aaMw.  k*  Mlhd  »  BMtlaff  of  tk«  rMt  of  tkc 
Nm.M4  fwpwid  thai  aU  ahMdA  fbUw  kit  aiaapia.  "Tm  kava  m  mUm."  mU  ka,  - «r  Um  ««•  Md  asaftrt  viib  vklek 
1  aav  MM  ahavl:  I  aoUd  aaw  kan  kaHarad  H  If  I  ka«  aat  Mad  tt  ^yaalf  i  kal  laaUy  vkaa  aaa  aoaMi  I*  naaoa  apon  li,  a 
Ml  la  nab  m  ajly. hiaaafaalial, aaaiiiMary  appaadag^  tkat  iba  mij  vawlat  ia  that,  aa  Vaiaa.va  aaald  kava  yat  ap  withUaa 
laac-  I  ptapaaa.  Iharalbt^  mf  aatthf  baathMS  that  /a*  aU  paadi  by  ika  aapwlian  tkat  I  aai  aaal  willteff  la  aArd  /aa.  aad 
thai  aU  tmm  tnm  tbta  itm  teaart  ««»  aff  ibair  laila.-    Upaa  ihia  aaa  af  iba  aU 


No.  2.— Pearl. 

ay  MnA,  thai  jwi  irould  not  have  advised  u»  to  |Mrt  witb  our  talU,  If  tb«r«  wers  any  ebane«  of 
raeovariac  ywv  •wn."  A  Mao  vko  bad  baaa  bittaa  bj  a  Dog  was  golof  aboat  aaking  vbo  eoold  ear* 
bim.  Om  (hat  bmC  Mb  nid,  •  Sir,  if  jmi  weald  be  eorad,  take  a  Ut  of  brud  and  dip  l(  la  tbe  bteod  of 
ibe  weaad,  aad  g!**  U  to  tbe  dog  that  bit  yea."  Tbe  maa  MoUed.  aad  aald,  "  If  I  were  to  foUew  yoar 
advioe,  I  ahoald  be  bltlea  by  all  tke  dogi  la  the  eity."  He  who  proelaloM  biauelf  ready  to  bay  ap  hU 
eoemles  will  oever  want  a  nipply  of  ihcm.  A  ocrtaia  maa  had  the  good  fortune  to  poaaeas  a  Oooae  that 
laid  him  a  Qoldea  Igg  every  day.  Bat  diaaatiafled  with  ao  elow  an  Inoome,  and  thinking  to  aeixa  the 
whole  treeeare  at  oaee,  he  killed  the  Oooee .  and  eattiog  her  epaa   fboad  hetwjaat  what  aiiy  other  gooae 

No.  4. — Minion. 

would  be !  Mach  wants  more  and  loses  all.  A  Dog  made  his  bed  in  a  Mftnger,  and 
lay  snarling  and  growling  to  keep  the  horses  firom  their  provender.  **  See/'  said  one 
of  them,  "what  a  miserable  car!  who  neither  can  eat  corn  himself,  nor  will  allow 
those  to  eat  it  who  can."  A  Viper  entering  into  a  smith's  shop  began  looking  about 
for  something  to  eat.  At  length,  seeing  a  file,  he  went  up  to  it,  and  oommenoed 
biting  at  it ;  but  the  File  bade  him  leave  him  alone,  saying,  **  Ton  are  likely  to  get 
little  firom  me  whose  business  it  is  to  bite  others."    A  Cat,  grown  feeble  with  age 

No.  6. — Bourgeois. 
and  no  longer  able  to  hunt  the  Mice  as  she  was  wont  to  do,  bethought 
herself  how  she  might  entice  them  within  reach  of  her  paw.  Thinking 
that  she  might  pass  herself  off  for  a  bag,  or  for  a  dead  cat  at  least,  she 
suspended  herself  by  the  hind  legs  from  a  peg,  in  the  hope  that  the 
Mice  would  no  longer  be  afraid  to  come  near  her.  An  old  Mouse,  who 
was  wise  enough  to  keep  his  distance,  whispered  to  a  friend,  "  Many  a 

No.  S.— Small  Pica. 
bag  have  I  seen  in  my  day,  but  never  one  with  a  cat's 
head."  "Hang  there,  good  Madam,"  said  the  other,  "as 
long  as  you  please,  but  I  would  not  trust  myself  within 
reach  of  you  though  you  were  stuffed  with  straw."  Old 
birds  are   not  to   be  caught   with   chaff.      As  a  Cock    was 
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No.  10.— P&o. 
scratching  np  the  straw  in  a  ferm-yard,  in  search  of 
food  for  the  hens,  he  hit  upon  a  Jewel  that  by  some 
chance    had    found    its  way  there.     Hoi    said    he, 
you  are  a  very  fine  thing,  no  doubt,  to  those  who 

No.  l^SnylisK 

prize  you;  but  give  me  a  barley-corn  before 
all  the  pearls  in  the  world.  The  Cock  was 
a  sensible  Cock;  but  there  are  many  silly 
people    who    despise    what    is    precious    only 

No.  14 — Chreat  Primer. 

because  they  cannot  understand  it. 
A  Man  who  kept  a  Horse  and 
an   Ass    was    wont    in    his   journeys 

No.  15.— 2-Kn«  English. 

to  ispare  the  Honse^ 
and  put  all  the  bur- 
den upon  the  Aiss^is 
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Snellens  Test-Types 


INDEX. 


ABSCESS  of  cornea,  219 
of  eyelids,  76 
of  frontal  sinus,  798 
of  lachrymal  sac,  60 
of  orbit,  764 
Abscission,  operation  of,  268 
Absorption,  cure  of  cataract  by,  471 
Accommodation,  action  of  atropine  upon, 
291 
action  of  Calabar  bean  upon,  664 
binocular,  range  of,  627 
mechanism  of,  622 
nature  of,  620 
negative,  626 

range  of,  628 
paralysis  of,  663 
process  of,  624 
range  of,  626 
Achromatopsia,  608 
Acne  ciliaris,  86 
Acuteness  of  vision,  modes  of  estimating, 

37 
Adenoma  of  eyelid,  96 
^Egilops,  76 
Afifnew's  operation  for  secondary  cataract, 

482 
Albuminuria,  a  cause  of  amblyopia,  618, 
600 
a  cause  of  retinitis,  618 
Allbut,  Dr.,  on  the  state  of  the  optic  nerve 

in  the  insane,  694 
Althaus,  Dr.,  on  electrolysis,  94 

on  locomotor  ataxy,  694 
Amaurosis,  682 
cerebral,  686 
reflex,  601 
simulation  of,  611 
Amblyopia,  695 
ansemic,  695 
congestive,  697 
ex  anopsia,  601,  700,  706 
from  blood-poisoning,  696 
from  chrysophanic  acid,  602 
from  paralysis  of  retina,  602 
from  tobacco,  699 
pathological  changes  in   saturnine, 

600 
potatorum,  698 
saturnina,  600 
scotomata  in  diabetic,  597 
transitory,  696 
ureemic,  600 
Amblyopic  affections,  682 
Ametrometer  of  Thomson,  666 


Ametropia,  622 

Amyloid  degeneration  of  tarsus,  96 

disease  of  conjunctiva,  207 
Ansemia,  retinal  changes  in  progressive 

pernicious,  521 
Anaenostakis,  Dr.,  on  disiichiasis,  107 
Ancnyloblepharon,  197 
Anchylops,  76 
Anderson,  Dr.  McOall,  on  eczema  of  lid, 

84 
Aneurism  of  the  orbit,  790 

by  anastomosis,  in  orbit,  790 

of  eyelids,  97 
of  central  artery  of  retina,  791 
of  central  retinal  artery,  606 
Angioma  of  eyelid,  97 
Aniridia,  802 

Anterior  chamber,  changes  in  the  contents 
of,  etc.,  814 
cysticerci  in,  817 
foreign  bodies  in,  815 
Anthrax  of  the  eyelids,  78 
Antiseptic  methods  in  extracting  cataract, 

488 
Aphakia,  662 

congenital,  421 
Aqueous  humor,  cure  of  cataract  by  re- 
peated evacuation  of,  478 
Aquo-capsulitis,  278 
Arcus  senilis,  248 
Arlt,  Prof.,  on  causes  of  pterygium,  189 

on  operation  for  entropium,  106 
Arterial  pulsation  in  glaucoma,  886 
Artificial  eye,  mode  of  insertion,  806 

leech,  50 
Asthenopia,  due  to  hypermetropia,  644 
muscular,  719 

partial  tenotomy  in  muscular,  725 
retinal,  645 
Astigmatism,  647 
acquired,  668 
compound,  656,  660 
congenital,  668 
diagnosis  of,  660,  656 
irregular,  649,  662 
mixed,  666,  661 

ophthalmoscopic  diagnosis  of,  657 
regular,  649,  669 
simple,  666,  660 

treatment  of,   by  cylindrical  lenses, 
669 
Ataxy,  locomotor,  a  cause  of  amaurosis, 
I      690 
I  Atresia  of  the  lachrymal  puncta,  69 


^^^       880                                                                                                    ^^H 

^^^^"          Atrophy  of  ihe  opiic  nerve,  672 

Bohm,  Dr.,  on  nystagmus,  B92           ^^^^M 

^H                      of  the  retiDaf  553 

Bone,  formation  of,  in  choroid,  87C8         ^^M 

^^^^          Atropinet  ftction    of,  on  the  Rccommodft- 

Bonnet,  capsule  of»  708                               ^H 
Borax  in  abscess  of  the  cornea,  224 

^^^K                    tioup  291 

^^H                on  tho  iris,  292 

Borelli's,  Dr.,  operation  for  stapbyloma. 

^^^H                anomalous  effects  of,  214— note 

261 

^^^H                idiosyncrMy  against,  214 — not« 
^^^H         Atropine  In  iritis,  284 

Bowman,  Mr.,  on  aneur^fm  of  the  orbit. 

703                                                    ^» 

^^^^H                 in  irrit&tit>n  of  conjunctiva,  168 

on  astigmatism,  657                             ^H 

^^^V                neces-^ity  of  its  being  pure,  214^note 

on  conical  cornea,  252                          ^H 

^V                      poisoning  by,  280 

on  diametric  iridectomy,  325              ^H 

^^^^^          Aut-ophthftlmoscopeof  Oiraud-Teulon,748 

on  estimating  the  degree  of  teaaion  ^H 

^^^H         Axes,  iecondary,  of  lenses,  615 

the  eye,  36                                        ^M 

^^^H         Aris,  optic,  617' 

on  excision  of  pupi!,  320                     ^H 

^^^H               of  turning,  673 

on  herpes  zoster,  81                              ^H 

on  scoop  extraction  of  catamct,  459  ^H 
on  strabismus,  6T^                                 ^H 

^V              T>ADEB,  Mr,  on  inoculation,  179 
^H                Jj    on  syndeetomy,  178 — note 

on  suction  syringe  for  caUrmct,  47K  ^M 

on  treatment  of  cap&ular  o^Acities  \^M 

^H                       treatment  of  conical  cornea,  252 

tw«:*-needle  operation,  481       ^H 

^H                Bader's  operHtion  for  conical  cornea,  252 

of  detached  retina,  536                 ^H 

^H                Balsam  of  copabia  in  granular  lidi,  176 

of  obstructed  ducU,  58,  04            H 

^^L               Bandages,  dinerent  forms  of,  48 

Bowman's  operation  for   conicul    coro^gH 

^^^^               compreaa  bandage  In  corneitiSi  224 

^^1 

^^^P               Von  Graefe'8,  49 

Brachymetropia,  622                             ^^^H 

^^^^                Liebreich'sj  46 

Bribosia's   mftdiflcationa  of  Yon  GnH^H 

^H^               Band-shaped  keratitis,  241 

operation,  466                                        ^^M 

^H                  HasedowiJ  Morbus,  770 

Bull's  treatment  of  scars  of  fihce  and  eyvV 

^H                Beiilea^  Dr.,  ophtbalmoftcope,  742 

lids,  126 

^^^^           Becker,  Dr.,  on  accommodation  of  the  eye, 

Biipbtbalmos,  264 

^^^K 

Buys,  Dr.,  on  um  of  acetat«   of  load  In 

^^^^P                on  rfiinltis  leucwmica,  520 

granular  ophthalmia,  176                                . 

^^^^          Bell,   Mr.  John,  on   aneurism  of  orbit, 

^m           791 

^H               Bellikdonna  ointment,  139 

/^ALABAK  bean^  action  ui\   -n  irm,  ?t)«^| 
V                    on  ciliary  mu^cl^',  4.^.  1            ^M 

^m                Benedict,  Dr.,  on  electricity,  690 

^H                       on  optic  neuritis,  565 

Calculus,  lachrymal,  73                         ^^^H 

^H               Bergmann,  Dr,,  on  retinitis  alburninurica, 

Meibomian,  90                               ^^^H 

^m              616 

Calomel,  Insufflation  of,  1h3                 ^^^M 

^M               Berlin,  Dr  ,  on  diphtheritic  conjunctivitis, 

Citnaliculi,  division  of,  57                    ^^^^1 

^1^ 

obstructions  in,  59                          ^^^^H 

^^^H                 on  en Iropi um ,114 

Cancer  of  choroid,  375                         ^^^^H 

^^^^H               on  extirpation  of  lachrymnl  sac,  72 

of  conjunctiva,  202                        ^^^H 

^^^^"^                on  foreign  bodies  in  vitreous,  499 

epithelial,  of  eyelidi,  98               ^^^H 

^^r              Binocular  opLthMliiiuscopea,  744 

orbit,  785                                  ^^^H 

^H                        vision f  in  fttrabi^mufi,  698 

Canthuplai^ty,  110                                   ^^^H 

^H                         mo  le  of  exami nation  of,  698 

Canton,  Mr?,  on  arcu«  senilia,  248           ^H 

^H                Black  eye,  130 

Capsular  cataract,  4HI,  47SI                    ^^^B 

^H                 Blennnrrhotit,  141 

anterior,  433                             ^^^^B 

^H                         cif  lachrymal  ^rc,  63 

posterior,  428                         ^^^H 

^B               Blepharitis  caused  by  errors  of  refraction, 

Capsule  of  Bonnet,  708                        ^^^H 

^1                          84 

of  Temin,  708                                  ^^^H 

^^^^H                marginalis,  S2 

Capsule,  rupture  of,  431                       ^^^H 

^^^^B         Biepliaritphimosi!^,  112 

Carbuncle  of  the  eyelids,  78                 ^^^^| 

^^^H         BlephAfonlasty,  122 

^^^H                Landolt's'opu ration  for,  126 

Carcinoma  uf  chomid,  375                   ^^^H 

melanotic,  of  choroid,  376            ^^^^H 

^^^^H         BlepbHrosffasm,  KK) 

of  optic  nerve,  579                         ^^^H 

^^^^H                inlernai  treatment  of,  101 

primary,  of  conjunctiva,  20a                    ' 

^^^^H        Blood  effused  into  anterior  chamberi  Zlb 

Cardinal    points    in    diagram matae    9X9^ .  ■ 

^^^^A                      choroid,  37B 

618                                                            '  Hd 

^^^^H                     conjunctiva,  205 

Caries  of  the  orbit,  768                                ^| 

^^H                     eyelids,  130 

Carmait's  perimeter,  description  of,  44     ^^ 

^^^H                     orbit,  796 

Carter,  Brudenell,  Mr,,  on  demaiutr«tin^ 

^^^H                    retina,  524,  510 

ophthalmoscope,  742                         ^^_ 

^^^^H                     vitreous  humor,  492 
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Garter,  Brudenell,  Mr.,  on  instrument  for 

examining  field  of  vision,  42 
Garter's  new  demonstrating   ophthalmo- 
scope, 742 
Gartilaginous  tumors  of  orbit,  780 
Gataract,  anterior  capsular,  483 
antiseptic  surgery  in,  488 
black,  428 
capsular,  481 
congenital,  428 
cortical,  424 
diabetic,  427 
diagnosis  of,  421 
etiology  of,  419 
Gataract,  lamellar  or  zonular,  428 
Morgagnian,  480 
nuclear  or  hard  senile,  427 
posterior  capsular  (polar),  428 
pyramidal,  424 
secondary,  479 

operations  for,  479 
senile,  427 

siliculose  or  chalky,  426 
symptoms  of,  422 
traumatic,  480 

treatment  of,  by  division  or  solution, 
472 
by  flap  extraction,  489 

with  iridectomy,  452 
by  Von  Oraefe's  extraction,  459, 

463 
by  Lebrun's  method,  468 
by  Liebreich's  method,  467,  468 
by  linear  extraction,  455 
by  reclination  or  couching,  470 
by  removal  of  lens  in  its  capsule, 

453 
by  repeated  paracentesis  cornesB, 

479 
by  scoop  extraction,  459 
by  suction,  477 
by  Taylor's  method,  466 
by  Weber's  operation,  457 
for  lamellar,  474 
for  traumatic,  476 
Gataracta  fusiformis,  424 
Gatarrhal  ophthalmia,  186 
Catoptric  test,  422 
Gat's-eye,  amaurotic,  546 
Gaustics,  mitigated,  on  use  of,  150 

on  the  use  of,  in  purulent  ophthalmia, 
150 
Gavernous  tumor  of  orbit,  789 
Gellulitis  of  the  orbit,  764 
Chalazion ,  88 

removal   of,  by  incision  into  ciliary 
margin,  90 
Ghancre  of  lid,  79 
Charpie,  49 — note 
Ghemosis,  187 

Chlorine  water,  use  of,  170,  178 
Gholesterine  in  optic  nerve,  578 

in  vitreous  humor,  497 
Chorio-retinitis  circumscripta,  860 
Choroid,  carcinoma  of,  875 


Choroid,  cavernous  sarcoma  of,  876 

colloid  disease  of,  866 

coloboma  of,  876 

cystoid  formations  of,  874 

detachment  of,  880 

diseases  of,  848 

enchondroma  of,  874 

formation  of  bone  in,  876 

glandular  defeneration  of,  497 

granuloma  of,  874 

hemorrhage  fi*om,  879 

hypersemia  of,  848 

leuKotarcoma  of,  870 

myoma  of,  876 

rupture  of,  878 

sarcoma  of,  870 
Choroid,  tubercles  of,  867 

tumors  of,  870 

warty  outgrowths  from  the,  866 
Choroidal  vessels,  embolus  of,  SiBO 
Choroiditis,  848 

areolar,  852 

disseminata,  860 

in  relapsing  fever,  864 

metasUtic,  862 

micrococci  in  suppurative,  868 

parenchymatous,  862 

plastic,  850 

serous,  848 

syphilitic,  851 

suppurative,  862 

tuberculosa,  867 
Chromhydrosis,  87 
Ciliary  arteries,  embolus  of,  880 

body,  inflammation  of,  827 

muscle,  action  of  625 

muscles,  affections  of,  668 
anatomy  of,  664 
paralysis  of,  668 
spasm  of,  666 

nerves,  division  of,  in    sympathetic 
ophthalmia,  844 

neuralgia,  188 

region,  injuries  of,  880 
sarcoma  of,  874 
Circles  of  diffusion,  618 
Clover's,  Mr.,  chloroform  apparatus,  458 
Coccius,   Prof.,  compound   ooject-lens  of, 
768 

on  accommodation,  628 — note 

on  glaucoma,  899 

ophthalmoscope  of,  788 
Coccius'  modification  of  Giraud-Teulon's 

binocular  ophthalmoscope,  747 
Cohn,  Dr.,  on  mica  spectacles,  670 

on  myopia,  680 
Cohnheim,  Dr.,  on  tubercles  of  choroid, 

867 
Colloid  disease  of  choroid,  866 
Gollyria,  mode  of  applying,  185 — note 
Coloboma  areolaris,  852 

disseminata,  850 

lentis,  421 

metastatic,  862 

of  choroid,  872  * 


^^m                    ^^^^W                               ^^^^^^^^^H 

^^H         Coloboma  of  ejelid»  182 

Contusions  of  eyelids,  130                  ^^^| 

^^^1                of  iris,  308 

Converg^ent  $^trabi6mus,  701               ^^^H 

^^^H                 of  sbenth  of  optic  n«rve^  681 

Corectonia,  3ll3                                      ^^H 
Corediaivfiis.  310                                 ^^H 

^^^H                 pflrencbymaious.  362 

^^^^B                 iypbilitica,  351 

Corelysis,  312                                       ^^H 

Cornea,  abscess  of,  218                              H 

^^■^  Color*bMndneM,  671,  687,  608 

actual  cautery  in  ahscece  of,  236        ■ 

^^^^^K         deficHption  of  instrument  for  the  de- 
^^^^^H              tection  of,  B08 

cauterv  in  ulcer  of,  238                      H 
conical,  248                                       ^M 

^^^^^^          SDotonm  in  neuritis,  571 

treatment  of,  Bader's,  263   ^^H 

^^■^         Color-aeose  Tneasunf,  doscnption  of  Oliver^ 

by  iridecU*my,  250        ^^^| 

^^m 

by  iridodesis^,  260          ^^H 
Von  Graefe'i,  251         ^^H 

^^^m          Compreasion,  digital,  in  orbital  aneurism, 

cresoentic  ulcer  of,  227                ^^^^1 

^^^H          Conical  cornea,  248 

I>el  Toro's  method  of  cure  of  coolc^H 

^^H                         Bader's  operation  for,  252 

254                                                 ^M 

^^^H                        treatment  of,  by  iridectomy,  260 

diseases  of.  210                                    ■ 

^^H                                 iridodeeis,  260 

epithelial  patchefi  tm,  242                  ^t 

^^M                               Yon  Graefe's.  261 

eserine  in  ulcer  of,  226                ^^^H 

^^^B          Conjunctiva,  ad eno- papilloma  of,  204 

fistulu  of,  23ti                                 ^^^H 

^^^H                 amyloid  degeneration  of,  208 

herpes  of,  212                              ^^H 

^^^H                  circurncorneiil  hypertrophy  of,  1S6 

indolent-hypopyon  ulcer  of,  228,  2!SM 

^^^^K                  cysttc«rcus  in,  201 

234                                                 ~^M 

^^^1                 cysts  of,  201 

injuries  of,  203                              ^^H 

^^^^^           diseases  of  the,  184 

leprous  tubercle  of,  266                ^^^H 

^^^^^^K          emphys«ma  of,  205 

neuro-paralyti<-  affection  otj  222  ^^H 

^^^^^^H          epiiheUal  cuueer  of,  202 

opacities  of,  242                                    H 

^^^^^^H            hemorrhage  into^  714 

pannug  of,  210                                       ^M 

^^^^^^B           hypc^rsDna  of,  134 

parncenteflis  of,  225^  281                     ^B 

^^^^^^H           iiitluiiiDiiilJon  ut,  136 

perforating  ulcer  of,  227            ^^^M 

^^^^^H            injuries  of,  198 

perforation  of,  229                       ^^^H 

^^^^H              th  i&sis  of,  2C^ 

staphyloma  of,  255                       ^^^H 

^^^^^^H           lympbadenoma  of,  204 

•uppuralion  of,  after  flap  extractloB, 

^^^^^^H           lymphangiectasia  of,  204 

460 

^^^^^H          medullary  cancer  of,  203 

tattooing  of,  245                                   m 

^^^^^H          melanotic  cancer  of,  203 

transparent  ulcer  of,  228                   ^t 

^^^^^H 

transplantation  of,  248                ^^H 

^^^^^^H          csdema  uf,  205 

tumors  of,  266                                ^^^H 

^^^^^^V          pemphigus  of,  204 

ulcers  of,  226,  234                         ^^M 

^^^^H                  polypus  of,  199 
^^^H                 sypbilitic  ulcers  of,  206 

ulcus  serpens  of,  228                     ^^^H 

vesicles  un  the^  210                       ^^^H 

^^^H                 tumors  of,  190 

wounds  of,  263                             ^^H 

^^^H^  Conjunctival  curcinoma,  primary t  203 

Corneal  absce&s,  218                           ^^H 

^^^^^^^                         eontagiousneas  of,  146 

trant^plantation,  248                     ^^^H 

^^^^^H         grafting  for  pterygium,  196 
^^^^^          lepra,  207 

tumors,  266                                   ^^^H 

Oorneitis,  see  Keratitis.                       ^^^H 

^^^^[                 lupus,  207 

Couching,  470                                              ^M 

^^^^^^_           medullary  cancer,  208 

Couper,  Mr,  on  astigmatism,  657            ^M 

^^^^^H          papillary  HbromaU,  204 

Critchett,  Mr,,  on  indodesit,  810             ■ 

^^^^^H          psoriiu^ifi,  209 

for  staphyloma,  258               ^^H 

^^^^^^H         sarcoma,  203 

for  strabismus,  718               ^^^M 

^^^^^P         syphilis,  206 
^^^^^^          tubercles,  208 

on  scoop  extraction,  469              ^^^H 

on  use  of  seton  in  ulcers  of  the  caS^B 

^^^H        Conjunctivitis,  catarrhal.  1S6 

234                                                    ^ 

^^^^V                catarrhalifl,  from  tobacco,  IBB 

operation  of,  on  canaliculus,  69  ^^H 

^^^H                 diphlheritic,  167 

Cyclitis,  327                                       ^^M 

^^^^1                 exanthcmatouB,  185 

Cylindrical  lenses,  659                     ^^^^H 

^^^^B                 gonorrhceal,  151 

use  of  J  in  astigmatiitn,  €&9^^^M 

Cylindroma  of  eyelid,  92                   ^^^H 

^^^H                 granular,  168 

^^^H               neonatorum,  155 

of  orbit,  780                                  ^^H 

^^^^H                phlyctenular,  181 

Cyst,  in  iris,  208                                  ^^H 

^^^^^             purulent,  141 

in  retina,  553                              ^^H 

^^^^■1             me  of  caustics  in,  161 

tarsal,  88                                       ^^H 

^^^^F       Con tiective- tissue  formation    in    retina, 

Cysticerci  of  eyelid,  9T                        ^^H 

^^M            558 

Cysticorcus  to  anterior  ohamber»  817       ^M 
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Cj'sticercus  in  the  orbit,  782 
in  vilreous  Iiumor,  601 
under  conjunctiva,  202 
under  retina,  655 

Cystoid  cicatrix  in  glaucoma,  415 
degeneration  of  retina,  653 
formations  of  choroid,  874 

Cystosarcoma  of  eyelids,  95 

Cysts,  subconjunctival,  201 


DACRYO-ADENITIS,  62 
Dacryo-cystitis,  60 
Dacryo-cystitis  purulenta,  60 
Dacr^'oliths,  65 
Dacryope,  63 
Daltonism,  608 
Daturine  in  keratitis,  216 
Decussation  of  optic  nerve  fibres,  684 
Deformity  of  orbit  from  pressure,  797 
De  Morgan,  Mr.  Campbell,  on  medullary 

cancer  of  orbit,  786 
Dental  lathe  in  osteoma  of  orbit,  799 
Depression  of  cataract,  471 
Dermoid  cysts  of  cornea,  265 
of  orbit,  782 
tumors,  200 
Descemetitis,  278 

Desmarres'  operation  for  pterygium,  191 
Destruction  of  lachrymal  sac,  69 
Detached  retina,  chromatopsia  in,  634 
scleral  puncture  in,  637 
spontaneous  recovery  from,  636 
treatment  by  drainage,  638 
Detachment  of  the  choroid,  380 

of  the  retina,  632 
Deviation,  primary,  of  visual  lines,  678 
secondary,  of  visual  lines,  678 

in   paralytic  affections  of  ocular 

muscles,  673 
in  strabismus  concomitans,  696 
Diabetes,  retinal  disease  in,  631 
Dietfenbach's  operation  for  ectropium,  121 
Digital  pressure  in  orbital  aneurism,  793 
Diphtheritic  conjunctivitis,  157 
Diplopia,  crossed,  46 
homonymous,  46 
monocular,  47,  662 
operations  for,  717 
Discission  of  cataract,  471 

Jones'  method  of,  474 
Dislocation  of  the  eye,  803 

of  the  lens,  483 
Distichiusis,  102 

electrolysis  in,  108 
Nicati's  operation  for,  108 
true,  108 
Divergent  strabismus,  704 
Division  of  cataract,  471 
Dixon,  on  dislocation  of  lens,  487 

on  peculiar  deposits  in  cornea,  244 
Donders,  Prof.,  on  ametropia,  622 
on  astigmatism,  646 
on  brachymetropia,  622 
on  colloid  disease  of  choroid,  866 


Donders,  Prof.,  on  emmetropia,  619 
on  entoptics,  496 
on  glaucoma,  400 
on  hypermetropia,  622 
on  retmitis  pigmentosa,  528 
on  sclerotico-cnopoiditis  posterior,  360 
on  stenopseic  spectacles,  246 
on  sympathetic  ophthalmia,  882 
on  vertical  meridian,  672 
on  visual  line,  619 
Double  sight,  vide  Diplopia. 
Douche,  eye,  51 
Duboisia,  action  of,  292 
as  a  mydriatic,  168 
in  keratitis,  216 
Duct,  lachrymal,  obstruction  of,  64 

Bowman's  treatment  of,  64 
Critchett's  treatment  of,  64 
Hays'  treatment  of,  66 
Stilling 's  treatment  of,  68 
Warlomont's  treatment  of,  68 
Weber's  treatment  of,  66 
nasal,  stricture  of,  64 
Dyschromatopsia,  608 
Dyscoria,  804 


ECCHYM0SI8  of  conjunctiva,  205 
of  eyelids,  130 
of  retina,  610,  624 
Echinococcus  in  orbit,  782 
Ectopia  lentis,  483 
Ectropium,  116 

Adams'  operation  for,  119 
Dieffenbach's  operation  for,  121 
from  caries,  117 

from  cicatrices,  wounds,  etc.,  117 
from  inflammatory  hypertrophy  of  conr 

junctiva,  117 
Hasner*8  operation  for,  126 
Knapp*s  operation  for,  126 
treatment  of,  by  blepharoplasty  (trans- 
plantation),  122 
by  skin-grafting,  128 
by  tarsoraphy,  119 
Von  6raefe's  operation  for,  121 
"Wharton  Jones'  operation  for,  120 
Eczema  of  the  lids,  81 
Effusion  of  blood  into  anterior  chamber, 
316 
into  choroid,  879 
into  coniunctiva,  266 
into  eyelids,  130 
into  orbit,  796 
into  retina,  610,  624 
into  vitreous  humor,  492 
Egyptian  ophthalmia,  141 
Electricity  in  atrophy  of  optic  nerve,  606 
in  exophthalmic  goitre,  774 
in  herpes  zoster,  82 
in  optic  neuritis,  668 
in  paralysis  of  ocular  muscles,  689 
in  vitreouB  opacities,  495 
Electrolysis,  794 
Elephantiasis  Gr»corum  of  eyelid,  96. 
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Embolism  of  central  retinal  artery,  causee 
of,  &44 

of  choroidal  yessels,  866 

of  retinal  artery,  541 
EmboluB  of  ciliary  arteries,  880 

of  choroidal  vessels,  880 
Emmetropia,  621 
Emphysema  of  eyelids,  76 

of  orbit,  797 
Encephalocele,  congenital,  789 
Enchondroma  of  choroid,  874 

of  orbit,  797 
Encysted  tumors  of  orbit,  782 
Engoiged  papilla,  557 
Entosoa,  vide  Cysticercus  and  Eocfainoooc- 

cus. 
Entropium,  109 

acute  or  spasmodic,  109 

Arlt*8  operation  for,  106 

author*B  operation  for,  114 

Berlin's  operation  for,  114 

chronic,  109 

Pa^nstecher's  operation  for,  112 

senile,  109 

Snellen's  operation  for,  115 

Streatfeild's  operation  for,  118 

Von  Graefe's  operation  for.  111 
Enucleation  of  eyeball  804 

in  sympathetic  ophthalmia,  844 
Ephidrosis,  86 
Epicanthus,  132 
Epilepsy  of  the  retina,  589 
Epiphora,  56 
Episcleritis,  182,  267 
Epithelial  cancer  of  eyelids,  93 
Epithelioma  of  cornea,  2G5 

melanotic,  of  conjunctiva,  203 
Erectile  tumors  of  evelids,  97 

of  orbit,  790 
Eruptions,  syphilitic,  of  eyelids,  80 
Erysipelus  of  eyelids,  78 
Erythema  of  eyelids,  75 
Eserine  in  corneal  atl'ections,  151 

in  glaucoma,  410 

in  paralysis  of  accommodation,  665 

in  purulent  ophthalmia,  151 
Estlanocr,  Dr.,  on  choroiditis  in  relapsing 

fever,  8G4 
Evacuation  of  aqueous  humor,  226 
Eversion  of  the  eyelids,  115 

of  the  upper 'lid,  88 
Evisceration  of  eyeball,  272 
Exanthcmatous  ophthalmia,  185 
Excavation  of  optic  nerve,  674 
atrophic,  676 
glaucomatous,  675 
physiological,  574 
Ezc'eion  of  eyeball,  804 

of  pupil,  826 
Exophtnalmic  goitre,  770 
belladonna  in,  774 
veratrum  viride  in,  774 
Exophthalmos,  pulsating,  795 
Exostosis  of  orbit,  780 
Extirpation  of  eyeball,  804 


Extirpation  of  lachrymal  gland,  56 

of  lachrymal  sac,  72 
Extraction  of  lens  by  flap  operation,  489 
by  Lebrun's  method,  468 
by  Liebreich's  method,  467 
by  linear  incision,  455 
by  scoop  operation,  459 
by  suction,  477 
by  Taylor's  method,  466 
by  Yon  Graefe's  operation,  459 
by  Weber's  operation,  457 
in  its  capsule,  458 
Eye,  diagrammatic,  of  Listing,  618 

doucne,  51 

general  inflammation  of,  861 
Eyeball,  dislocation  of,  803 

excision  of,  804 
Eyelashes,  inversion  of,  102 

lice  on  the,  86 

transplantation  of,  106 
Eyelids,  aiseases  of,  75 

abscess  of,  76 

aneurism  of,  97 

anthrax  of,  78 

colobomaof,  182 

contusions  of,  130 

ecchvmosis  of,  130 

emphysema  of,  75 

encysted  tumor  of,  89 

epiuielial  cancer  of,  98 

erysipelas  of,  77 

erythema  of,  75 

eversion  of,  116 

horn  of,  92 

inflammation  of  edges  of,  82 

inversion  of,  109 

napvus  of,  97 

oedema  of,  76 

pustule,  malignant,  of,  78 

tumors  of,  88 

ulcers,  syphilitic,  of,  79 

warts  of,  92 

-wounds  of,  130 


FAR  point,  625 
Fareightedness,  688 
Fatty  degeneration  of  retina,  516 

in  retinitis  albuminurica,  515 
tumors  of  conjunctiva,  200 
of  eyelids,  92 
of  orbit,  779 
Fibroma  lipomutodes  palpebrarum,  87 
of  eyelid,  91 
of  orbit,  776 
Fibromata,  papillarj*,  of  conjunctiva,  204 
Field  of  vision,  contraction  of,  in  det«che< 
retina,  532 
in  retinitis  pigmentosa,  527 
erroneous  projection  of,  673 
equilateral  or  homonymous  con 

traction  of,  583 
examination  of,  38 

author's  method,  89 
Carter's  method,  42 
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Field    of    vision,     examination     of,    De 
"VVecker'8  method,  41 
Forster's  method,  41 
Mr.  Teale's  method,  41 
in  amblyopic  affections,  682 
in  bemiopia,  684 
Filaria  medinensis  in  the  eye,  818 

spiralis  in  vitreous,  602 
Fistula  of  cornea,  236 

of  lachrymal  gland,  64 
of  lachrj'mal  sac,  72 
Flap  extraction  of  cataract,  439 
Focal  interval,  648 
line,  anterior,  649 
posterior,  649 
Foci,  conjugate,  of  lenses,  615 
Focus  of  lenses,  614 

Fomentiitions,  warm,  in  suppurative  kera- 
titis, 224 
Foreign  bodies  in  anterior  chamber,  816 
in  conjunctiva,  198 
in  cornea,  263 
in  iris,  298 
in  lens,  431 
in  vitreous,  498 

removal  of,  499 
Formation  of  bone  in  choroid,  376 
Forster,  Dr.,  on  areolar  choroiditis,  362 
on  hemeralopia,  606 
perimeter  of,  41 
Forster,  Prof.,  photometer  or  instrument 
for  measuring  the  sensibility  to  light,  38 
Fractures  of  walls  of  orbit,  802 
Frank,  Dr.,  on  granular  ophthalmia,  164 

on  rupture  of  the  choroid,  379 
Frasor,  Dr.,  on  Calabar  bean,  664 
Freeman,  Dr.,  on  digital   compression   of 

orbital  aneurism,  793 
Frontal  sinus,  diseases  of,  798 

abscess  of,  798 
Fundus    oculi,    ophthalmoscopic    appear- 
ances of  healthy,  766 
Fungus  ha^matodes  of  eyeball,  648 
Furnari,  Dr.,  on  syndectomy,  178 
Fusiform  cataract,  424 


GALVANO-C AUSTIC  apparatus  for  de- 
struction of  lachrymal  sac,  70 
(Gelatinous  iritis,  281 
Gerontoxon  (arcus  senilis),  248 
cornetp,  248 
lentis,  429 
Gibson's  operation  for  cataract,  466 
(xioppi.  Dr.,  on  digital  compression  of  or- 
bital aneurism,  7t>3 
Gioppi's  operation  for  extracting  lens  and 

capsule,  465 
Giniud-Teulon's,  Dr.,  aut-ophthalmoscope, 
748 
binocular  ophthalmoscope,  744 
Gland,  lachrymal,  diseases  of,  62 

extirpation  of,  66 
Glaucoma,  382 

acute  inflammatory,  384 


Glaucoma,  arterial  pulsation  in,  386 
changes  in  cornea  in,  389 
chronic  inflammator}',  392 
crucial  sclerotomy  in,  408 
fulminans,  892 
hemorrhagic  form  of,  390 
iridectomy  in,  409 
nature  and  causes  of,  399,  402 
ophthalmoscopic  symptoms  of,  398 
premonitory  stage  of,  384 
prodromal  stage  of,  388 
prognosis  of,  407 
sclerotomy  in,  408 
secondary,  396 
simplex,  394 
subacute,  391 
theories  of,  404 
treatment  of,  by  eserine,  416 
with  congenital  coloboma  iridis,  398 
with  retinitis  pigmentosa,  898 
with  total  irideremia,  398 
Glioma  of  retina,  646 

histology  of,  646 
Gliosarcoma  retmoe,  646 
Go^fgles,  669 

Goitre,  exophthalmic,  770 
Gonorrhceal  ophthalmia,  168 

iritis,  282 
Gouty  iritis,  281 

Gn\efe,  Alfred  von.  Dr. ,  on  ischtemia  retinse, 
640 
on  the  muscles  of  the  eye,  672 — note 
Graefe,  von,  Prof.,  on  amblyopic  affections, 
682 
on  bandages  for  the  eye,  48 
on  central  recurrent  retinitis,  624 
on  conical  cornea,  251 
on  cysticercus  in  vitreous,  601 
on  detachment  of  retina,  636 
on  distich iasis,  102 
on  ectropium,  121 
on  embolism  of  central  artery  of  retina, 

641 
on  entropium,  111 
on  exophthalmic  goitre,  771 
on  fomentations  (wann),  175,  224 
on  glaucoma,  388,  400 
on  glioma  retin»,  660 
on  hypenesthesia  of  retina,  545 
on  iriao-choroiditis,  324 
on  muscular  asthenopia,  719 
on  operation  for  stapnyloma,  260 
on  operation  for  strabismus,  708 
on  optic  neuritis,  667 
on  ptosis,  99 

on  retro-ocular  optic  neuritis,  570 
on  sarcoma  of  choroid,  371 
on  sclerotico-choroiditis  posterior,  868 
on  strabismus,  708 

on  sympathetic  choroido-retinitis,  835 
on  sympathetic  ophthalmia,  334 
on  transitory  amaurosis,  696 
on  treatment  of  cataract  by  linear  ex- 
traction, 455 
on  trichiasis,  107 
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Graefe,  von,  Prof.,  on  tuberoleB  of  the  cho- 
roid, 868 

on  tumon  of  optic  nerye,  579 

on  use  of  caustic  in  ophthalmia,  160 

operation  of,  for  cataract,  469 
Granular  lids,  171 
Granulations,  chronic,  171 

vesicular,  168 
Granuloma  of  choroid,  874 

of  iris,  801 
Grayes'  disease,  770 
Green's,  Dr.,  test-objects  for  astigmatism, 

660 
Green,  Dr.  John,  test-types  of,  88 
Grunhagen,  Dr.,  on  intra-ocular  tension, 

400 
Gummata  of  eyelids,  80 

of  iris,  280 

ophthalmia,  168 
Guthne,  Mr.,  on  aneurism  of  orbit,  791 


HAFFMAN,  Dr.,  on  glaucoma,  896 
Hairon,  Dr.  on  granulations,  175 
Ualo  round  the  macuU,  756 
Hasner,  Dr.,  on  ectropium,  125 

on  pterygium,  1& 
Hays,  knife-needle,  478 

treatment  of  obstruction  of  lachrymal 
duct,  66 
Helmholtz,  Prof.,  on  accommodation  of 
eye,  628 
on  the  yisual  line,  618 
ophthalmoscope  of,  729 
Hematemesis,  a  cause  of  amaurosis,  694 
llemeralopia,  606 

in  diseases  of  the  liver,  606 
in  retinitis  pigmentosa,  629 
Hemiopia,  685,  689 

equilateral  or  homonymous,  688 
temporal,  686 
Hemorrhage,  cerebral,  a  cause  of  amaurosis, 
590 
from  choroid,  379 
into  anterior  chamber,  815 
into  conjunctiva,  206 
into  lids,  76 
into  optic  norve,  677 
into  oi-bit,  796 
into  retina,  610,  624 
into  vitreous  humor,  492 
subconjunctival,  618 
Henson  and  V  dickers,  experiments  on  ac- 
commodation, 623 — note 
Herpes  of  the  conjunctiva,  181 
of  the  cornea,  212 
zoster  frontalis,  81 
Herzenstein,  on  stricture  of  lachrymal  pas- 
sages, 69  i 
on  treatment  of  trichiasis,  104  I 
Heurtcloup,  Baron,  artificial  leech  of,  60      ' 
Hcurteloup's  leech,  Loring's  modification 

of,  61 
Hippel,  von.  Dr.,  on  compound  intra-ocular  | 
tension,  400  I 


Hippus,  295 

Hirschberg,  Dr.,  on  glioma  retinss,  546 

Holmgren's  tests  for  color-blindneM,  45 

Homatropine,  action  of,  292 

Hordeolum,  87 

Homer,  Prof.,  on  clots,  284 — note 

on  glaucoma,  400 

on  herpes  comese,  214 

on  herpes  zoster,  81 
Horn  of  eyelid,  92 
Hotz's  operation  for  entropium,  115 
Hulke,  Mr.  J.  W.,  on  aneurism  of  orbit 
798 

on  colloid  disease  of  choroid,  867 

on  cysts  in  the  iris,  299 

on  diseases  of  ftontal  sinus,  798 

on  epithelial  cancer  of  orbit,  789 

on  glioma  retinss,  550 

on  optic  neuritb,  666 

on  sarooma  of  orbit,  778 
Hutchinson,  Mr.  Jonathan,  on  glaucoma 
400 

on  herpes  zoster  ftontalis,  83 

on  optic  neuritis,  558 

on  pyramidal  cataract,  484 

on  syphilitic  oomeitis,  289 

on  tobacco  amaurosis,  578 

on  xanthelasma  palpebrarum,  87 
Hyalitis,  490 

purulent,  491, 

serous,  491 
Hyaloid  artery,  persistent,  508 
Hydatids  of  orbit,  782 
Hydrophthalmia,  254 
Hydrops  of  optic  nerve,  666 
Hyoscyamia,  action  of,  282 
Hypsemia,  316 
Hypertemia  of  choroid,  849 

of  conjunctiva,  184 

of  iris,  274 

of  retina,  605 
Hypenesthesia  of  retina,  644 
Ilyperidrosis,  86 
Hypeniietropia,  622,  640 

absolute,  644 

acquired,  642 

facultative,  644 

latent,  643 

manifest,  643 

ophthalmoscopic  diagnosis  of,  G42 

original,  643 

relative,  044 

a  frequent  cause  of  asthenopia,  C44 

a  frequent  cause  of  convergent  soiiint, 
646 
Hyperostosis  of  bones  of  orbit,  785 
Hypopyon,  different  origins  of,  219,  234 


ICHTHYOSIS  palpebrarum,  92 
1     Illumination,  oblique,  84 

virtual,  of  Aindus  oculi,  754 
Image,  actual,  of  Aindus  oculi,  751 
Induction  of  colored  li^ht,  38 
Infinite  distance,  meaning  of  term,  014 
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Inflammation  of  capsule  of  Tenon,  770 

of  cellular  tissue  of  orbit,  764 

of  choroid,  848 

of  ciliary  body,  827 

of  conjunctiva,  186 

of  cornea,  210 

of  edge  of  the  eyelids,  82 

of  eye  generally,  861 

of  eyelids,  76 

of  iris,  274 

of  iris  and  choroid,  818 

of  lachrymal  gland,  62 

of  lachrymal  sac,  60 

of  retina,  607 

of  vitreous  humor,  490 
Influence  of  race  in  granular  lids,  178 
Injection  of  lachr}'mal  passages,  62 

subconjunctival,  or  salt  and  water  in 
corneal  opacities,  246 
Injuries  of  the  ciliary  region,  880 

of  the  conjunctiva,  198 

of  the  cornea,  263 

of  the  iris,  296 

of  the  lens,  430 

of  the  lids,  180 

of  the  orbit,  801 

of  the  sclerotic,  272 
Inoculation,  as  treatment  for  pannus,  179 
Insufficiency,  detection  of  latent,  722 

of  internal  recti  muscles,  719 
Interstitial  keratitis,  287 
Interval,  focal,  G48 

Intra-ocular  tension,  mode  of  estimating 
degree  of,  85 
increase  of,  in  glaucoma,  400 
Intra-orbital  dermoid  cysts,  782 
Inversion  of  lid,  109 
Iridectomy,  mode  of  performing,  804 

diametric,  326 

indications  for  performance  of,  814 

in  lamellar  cataract,  474 

in  conical  cornea,  260 

in  corneal  opacities,  246 

in  corneitis,  225 

in  glaucoma,  409 

in  irido-choroiditis,  828 

in  iritis,  289 

in  pannus,  181 
Irideremia,  302 
Irido-choroiditis,  318 

gummosa  or  syphilitica,  819 

phxstica,  319 

purulenta,  819 

serosa,  819 
Irido-cyclitis,  276,  328 
Irido-cyclo-choroiditis  traumatica,  880 
Iridodcsis,  mode  of  performing,  810 

in  conical  cornea,  250 

in  corneal  opacities,  246 

in  lamellar  cataract,  476 
Iridodialysis,  313 
Iridodonesis.  296 
Iridotomy,  312 

and  iridectomy  in  ophthalmia  neonati, 
167 


Iris,  cancer  of,  301 

classification  of  cysts  of,  299 

coloboma  of,  808 

congenital  absence  of,  802 

cysts  of,  298 

foreign  bodies  in,  298 

hyperaemia  of,  274 

inflammation  of,  274 

injuries  of,  296 

prolapse  of,  229 

pseudo-col oboma  of,  808 

tremulous,  296 

tumors,  etc.,  of,  298 

wounds  of,  290 
Iritis,  274 

chronic,  282 

gonorrhoea! ,  282 

gouty,  281 

idiopathic,  simple,  278 

parenchymatous,  279 

pathological  changes  in  chronic,  288 

serous,  278 

sympathetic.  283 

syphilitic,  280 

traumatic,  282 
Ischiemia  of  the  retina,  640 
I  wanoflf,  on  detachment  of  vitreous,  858, 497 

on  glioma  of  the  retina,  649 

on  oedema  of  retina,  608— note 

on  perivascular  retinitis,  611 

on  retinitis,  609 


JACKSON,  Dr.  Hughlings,  on  epilepsy 
of  retina,  689 
on  optic  neuritis,  569 
Jacobson's  operation  for  extracting  lens  and 

cansule,  466 
Jacobson,  Prof,  on  cataract,  452 
on  tumor  of  optic  nerve,  679 
Jaeger's  cataract  extraction  with  concave 

knife,  458 
Jaeger,  Prof.,  on  staphyloma  posticum,  860 

test-types  of,  87 
Jago,  Dr.,  on  entoptics,  495 
Javal,  Dr.,  on  simulation  of  amaurosis,  612 
on  treatment  of  strabismus,  706 
optometer  of,  662 
Jones,  on  operation  for  ectropium,  120 


KERATITIS,  band-shaped,  241 
calcareous,  242 
difl'use,  287 
fascicular,  217 

galvanic  current  in  neuro-paralytic,  226 
inflammatorv  suppurative,  220 
interstitial,  237 
massage  in  interstitial,  240 
non-inflammatory  suppurative,  220 
non- vascular  diflfuse,  241 
parenchymatous,  287 
phlyctenular,  212 
suppurative,  218 
vascular  diffuse,  241 
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KeratoconuB,  248 

KeratoglobuB,  254 

Keratonyxis,  see  Division  of  Cataract,  471 

Keratoscopy,  750 

Knapp,  Jtr.j  on  astigmatism,  656 

on  ectropium,  125 

on  embolism  of  choroidal  vessels,  866 

on  exostosis  of  orbit,  780 

on  glioma  of  the  retina,  547 

operation  for  pterygium,  196 
for  staphyloma,  260 
Knapp's  operation  for  corneal  staphyloma, 
260 

operation  for  pterygium,  196 

ophthalmoscope,  787 
Kuchler's  operation  for  extracting  lens  and 

capsule,  455 
Kummerfleld's  lotion  for  acne,  86 


LACHBYMAL  apparatus,  diseases  of,  52 
calculus,  78 
canal,  obstructions  of,  68 

stricture  of,  64 
fistula,  congenital,  78 
gland,  diseases  of,  52 

catarrhal  inflammation  of,  68 
cysts  of,  58 
extirpation  of,  56 
fistula  of,  54 

functional  anomalies  of,  52 
hypertrophy  of,  58 
innammation  of,  52 
neoplasms  of,  55 
obstruction,  complications  of,  52 
puncta,  eversion  of,  66 
malposition  of,  67 
obliteration  of,  67 
sac,  abscess  of,  00 

blennorrhcea  of,  00 
catarrhal  inflammation  df,  63 
Chivalt's  method  of  treating  fistula 

of,  73 
destruction  of,  bv  Agnew's  method, 

71 
extirpation  of,  72 

by  Schreiber's  method,  72 
fistula  of,  72 
homorrhapje  into,  78 
inflammation  of,  00 
obliteration  of,  69 
polypus  of,  78 
Lagophthalmos,  99 
Laminaria  bougies,  07 
Landolt,  perimeter  of,  43 

tonometer  of,  36 
Lapis  divinus,  135 — note 
Lardaceous  disease  of  conjunctiva,  207 
Laurence,  Mr.  Zachariah,  binocular  oph- 
thalmoscope of,  745 
on  extirpation  of  lachrymal  gland,  56 
on  retinitis  pigmentosa,  631 
on  simulation  of  amaurosis,  611 
pupiUometer  of,  290 
Btrabismometer  of,  674 


LawBon,  Mr.  George,  on  atropine,  215— 
note 
on  inoculation,  180 

on  recurrent  fibroid  orbital  tumor,  779 
on  schirrhus  of  orbit,  785 
on  sympathetic  ophthalmia,  887 
on  syndectomy,  180 
on  traumatic  cataract,  481 
on  wounds  of  the  iris,  297 
Lead,  acetate  of,  in  granulations,  174 

deposit  of,  on  cornea,  244 
Leared,  Dr.,  on  effect  of  Turicish  bath  on 

cerebral  circulation,  594 — ^noto 
Leber,  Dr.,  on  color-blindnees,  571,  587, 
610 
on  optic  neuritis,  566 
on  retinitis  leucaemica,  520 

pigmentfisa,  529 
on  retro-ocular  neuritis,  570 
Lebrun,   Dr.,  on  extraction   of  cataract, 

468 
Lebrun's  operation  for  extraction,  408 
Leech,  artificial,  50 
Lens,  arcus  senilis  of,  429 
ooloboma  of,  421 
crystalline,  affections  of,  419 
absence  of  (aphakia),  662 
dislocation  of,  488 
rupture  of,  in  execution  by  hanging, 
488 
Lenses,  optical  properties  of,  618 
concave,  617 
convex,  618 
cylindrical,  659 
spherical,  013 
Lepra  of  conjunctiva,  207 
of  eyelid,  90 
of  iris,  302 
Leprous  tubercle  of  cornea,  266 
Leptothrix,  73 
Leucoma,  243 

Leukosarcoma  of  choroid,  870 
Lice  on  eyelashes,  80 
Lichen  on  eyelids,  80 
Lids,  sec  Eyelids. 

abscess  of,  from  dental  origin,  77 
Liebreich,  Dr.  bandage  of,  48 
on  amaurosis,  682 
on  cysticercus  in  vitreous,  502 
on  embolism  of  central  arter\*  of  retina, 

541 
on  extraction  of  cataract,  407 
on  operation  for  strabismus,  714 
on  pigmentation  of  optic  ner\'es,  577 
on  retinitis  leucffimica,  510 

piffinentosa,  531 
on  syphilitic  choroiditis,  350 
ophthalmoscopes  of,  733,  741 
Liebreich 's  operation  for  squint,  714 
Lime,  effects  of,  thrown  into  eye,  199 
Lipa;mia,  intra-ocular,  520 
Lipomata  of  orbit,  799 
Listing,  Dr.,  diagrammatic  eye  of,  618 
law  of,  676— note 
on  entoptics,  495 


INDEX. 


889 


Longsightedness,  638 
Loring,  F.  B.,  artificial  leech  of,  61 
Loring  on  ophthalmoscr^pic  optometry,  749 
Loring 's  explanation  of  the  halo  round  the 
macula,  756 

latest  modification  of  ophthalmoscope, 
738 

metric  ophthalmoscope,  738 

ophthalmoscopes,  737,  738 
Lupus,  histogenesis  of,  207 

of  conjunctiva,  207 

of  eyelid,  96 


MAATS  on  sympathetic  keratitis,  306 
Mackenzie,  Dr.,  on  cellulitis  of  orhit, 

765 
on  ectropium,  117 
on  epithelial  cancer  of  lids,  93 
on  exostosis  of  frontal  sinus,  798 
on  exostosis  of  orbit,  780 
on  malignant  pustule  of  the  lids,  78 
Macnaniani's  operation  for  extracting  lens 

and  capsule,  485 
Macula  lutea,  ophthalmoscopic  appearance 

of,  756 
Madarosis,  83 

Malignant  pustule  of  lids,  78 
Manz,  Dr.,  on  optic  neuritis,  560 

on  tubercles  of  choroid,  367 
Marston,  Dr.,  on  granular  ophthalmia,  164, 

167— note 
Massage  in  scleritis  and  episcleritis,  268 
Mathewson's   plan  of  treating    blepharo- 
spasm, lOl 
Mauthner,  Dr. ,  on  bifurcation  of  optic  nerve 
fibres,  581 
on  discoloration  of  optic  nerve,  673 
Maxillary  sinus,  enlargement  of,  801 
Measles,  ophthalmia  from,  185 
Measure,  linear,  of  squint,  678 
Medullary  cancer  of  conjunctiva,  203 
carcinoma  of  choroid,  376 
of  orbit,  786 
Meibomian  follicles,  obstruction  of,  90 

glands,  inflammation  of,  82 
Meissner,  on  neuro-paralytic  ophthalmia, 

223 
Melano-carcinoma  of  cornea,  266 
Melanoma  of  cornea,  266 

of  iris,  300 
Melanotic  cancer  of  choroid,  876 
epithelioma  of  conjunctiva,  203 
of  orbit,  789 
Membranous  or  croupous    conjunctivitis, 

162 
Meningitis,  a  cause  of  amaurosis,  688 

ccrebro-spinal,   cause  of   panophthal- 
mitis, 363 
M^ric,  de,   Mr.,  on  syphilitic  mydriasis, 

293 
Meridian,  vertical,  of  eye,  action  of  several 

muscles  on,  673 
Mcsoropter,  muscular,  677 
Metamorphopsia,  613 


Meyer,  Dr.,  on  division  of  ciliary  nerves  in 

sympathetic  ophthalmia,  844 
Mica  spectacles,  670 
Micropia,  513 
Migrame,  ophthalmic,  639 
Military  ophthalmia,  141 
Milium,  90 

Mobility  of  eye,  range  of,  695 
Molluscum  contagiosum  seu  sebaceum,  90 

fibrosum,  90 

of  evelids,  90 
Monocular  diplopia,  47 
Mooren,  Dr.,  on  cataract,  452 

on  diphtheritic  conjunctivitis,  161 

on  hypenesthesia  of  retina,  646 

on  sympathetic  ophthalmia,  339 

on  telangiectasis  of  iris,  800 
Morphia,    subcutaneous    injection    of,    in 

poisoning  by  atropine,  286 
Moser  on  perimeter,  42 
Mucocele,  68 

Landolt's  method  of  treatment  of,  64 
Miiller,  Prof.  Heinrich,  on  capsular  cata- 
ract, 431 

on  colloid  disease  of  choroid,  866 

on  orbital  unstriped  muscular  fibres, 
683— note 

on  retinitis  albuminurica,  517 

on  retinitis  pigmentosa,  528 
MusciB  volitantes,  495 
Muscles  of  the  eye,  affections  of,  672 
action  of,  672 
paralysis  of,  677 
spasni  of,  691 
Muscle-plane,  673 
Muscular  asthenopia,  719 
Mydriasis,  290 
Myocephalon,  144 
Myodesopsia,  492,  495 
Myoma  of  choroid,  875 
Myopia,  622,  629 

ophthalmoscopic  diagnosis  of,  632 

white  streak  in,  634 
Myosis,  294 

spastica,  295 


Nw^VUS  matemus  of  eyelids,  97 
of  iris,  300 
Nagel,  Dr.,  on  retinitis,  611 

on  subcutaneous  injection  of  strych- 
nine, 604 
Nasal  duct,  exploration  of,  64 
stricture  of,  64 
treatment  of  stricture  of,  64 
Nature  and  etiology  of  sympathetic  oph- 
thalmia, 336 
Near  pint,  626 
Nearsightedness,  628,  629 
Nebula)  of  cornea,  242 
Necrosis  of  orbit,  768 

Negation,  active,  of  retinal  image  in  stra- 
bismus, 601,  697 
passive,  of  retinal  image  in  cat* 
436 
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optic  neuritis,  retro-ocular,  570 
Optico-ciliary  neurotomy,  845 
Optometer  of  Von  Graefe,  628 
of  Javal,  652 
of  Thomson,  653 
Optometry,  ophthalmoscopic.  748 
Orbicularis,  causes  of  paralysis  of,  100 
Orbicularis  palpebsarum,  palsy  of,  99 

spasm  of,  99 
Orbit,  diseases  of,  764 
abscess  of,  764 
aneurisms  of,  790 

diffuse  or  false,  791 
true,  791 
cancer  of,  784 

epithelial,  789 
medullary,  786 
melanotic,  789 
scirrhous,  785 
caries  of,  768 
cellulitis  of,  764 
cysticercus  in,  783 
emphysema,  797 
exostosis  of,  780 
fractures  of,  802 
gunshot  wounds  of,  803 
hemorrhage  into,  796 
hydatids  in,  782 

hyperostosis  and  periostosis  of,  797 
inflammation  of  cellular  tissue,  764 
injuries  of,  801 
necrosis  of,  768 
periostitis  of,  767 
plastic  operations  on,  806 
pressure  upon,  from  neighboring  cavi- 
ties, 797 
tumors  of,  774 

cartilaginous,  780 
cavernous,  789 
cystic,  782 
erectile,  790 
fatty,  779 
fibrous,  776 
osseous,  780 

sarcomatous  (fibro-plastic),  777 
vascular,  789 
wounds  of,  801 
Orbital  cylindroma,  789 
lipomata,  779 
pulsating  tumors,  790 

difficulty  of  diagnosis  in,  794 
Orthoscopic  spectacles  of  Dr  Scheffler,  669 
Oscillation  of  eyeballs,  691 
Osteoma  of  orbit,  use  of  dental  lathe  in, 
781 
subconjunctival,  204 


PAGENSTECHER,  Dr.,  on  extraction  of 
lens  in  its  capsule,  453 
on  obliteration  of  lachrymal  sac,  71 
on  operation  for  entropmm,  112 
on  pterygium,  191 

on  yellow  oxide  of  mercury  ointment, 
184 


Pagenstccher,  Dr.  Hermann,  on  rupture  of 
optic  nerve,  580 

on  vitreous  humor,  490 
Palpebral  hemorrhage,  76 

syphilides,  79 
Pannus,  210 

Critchett's  treatment  of,  212 

from  granulations,  173,  211 

herpeticus,  182,  211 

traumatic,  211 
Panophthalmitis,  362 
Pantoscopic  spectacles,  668 
Papillitis,  557 
Papillomata  of  eyelids,  92 
Paracentesis  corneas,  226,  231 
Paralysis  of  ciliary  muscle,  663 

of  fourth  nerve,  6H8 

of  levator  palpebrse  superioris,  98 

of  muscles  of  the  eye,  677 

of  obliquus  inferior,  685 
superior,  685 

of  orbicularis  palpebrarum,  99 

of  portio  dura  of  seventh  ncn-e,  99 

of  rectus  externus,  677 
inferior,  686 
internus,  683 
superior,  684 

of  retina,  602 

of  sixth  nerve,  688 

of  third  nerve,  682 
Parenchymatous  keratitis,  237 
Passavant,  Dr.,  on  corelysis,  818 
Passavant's  operation  for  anterior  synechiie, 

235 
Pedniglia,  Dr. ,  on  leprosy  of  cornea,  266 
Pemphigus  of  conjunctiva,  204 

on  eyelids,  81 
Perforation  of  cornea,  229 
Perimeter  (Forster's),  41 

Carter's,  42 

of  Carmalt,  44 

of  Landolt,  43 

of  Scherk,  43 
Perineuritis,  558 
Periostosis  of  bones  of  orbit,  797 
Periostitis  of  orbit,  767 
Peripheral  cystotomy,  468 
Periscopic  spectacles,  668 
Peritomy,  178 
Perivascular  retinitis,  611 
Phakitis,  482 

Phlegmonous  inflammation  of  eyelids,  76 
Phlyctenular  ophthalmia,  181 
PhlyctenuliB  of  cornea,  212 
Phosphenes,  617 
Photophobia,  185 

Oppenheimer's  treatment  of,  215 
Photometer  of  Forster,  88 
Phthiriasis  of  eyelashes,  86 
Pilocarpine  in  corneal  affections,  216 

in  plastic  irido-choroiditis,  327 

in  vitreous  opacities,  494 

locally  in  phlyctenular  conjui 
184 
Pinguecula,  199 
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iu^er,  &n  e^^ntagiousnesa  of  conjuDctivHl 
^ischiirge,  146 
Plastic  opijrHtiona  o!iorl>H|  806 
Folvc?c»riii,  304 
Pwlyopii^  mono^Hjlar,  ^&Q 
Polypi  <»f  bK'liryii'iul  6itt\  73 
Popt'^  Dr.,  on  ret  in  it  b  piguientctsiif  528 

on  trichiftsb,  100 
Poeition,  prinmry,  of  eye,  fi76 — note 

stK'ui k! tkvy ,  07&— note 
PowpT,  Mr. /cm  tmuspbntatioti  of  pomea, 

247 
Pniy,  Dr,»  te«t-lettors  frir  jistigmntimn,  651 
Ppf?!ftchr\*inttl  nh^cesB,  709 
pT^sbyopiHt  63  S 
PreesurPr  intm-<>cular,  35,  400 

Imnditgo,  48 
Ptimttrj"  position  of  eye,  675 — note 
Fri!*ms,  net  ion  of,  47 

ill  m  113  I'll  111  f  a<^theriypiii,  723 

ill  pftmlysi*  of  ocular  miL^cles,  689 

in  stimufjitHd  HmMyopitt,  48 

in  ftmbiftijiu;^,  706 
PrJsiJiatie  pp*t't«cles,  0ti9 
Prttbcss,  lacbrvmul,  64 

Liminiim,  67 
Pmbipse  of  iris,  229 
pKitbesis  wnli,  805 
Ppotnt^ion  of  globe,  770 
Prout  on  siirtwma  of  eyelid,  90 
Panrifljiiis  of  Ci:»njuiictiva,  209 
Pt*ry*?iutn,  18*^ 

UiileKowiski^s  ojieration  for,  192 

Knnpp's  openitinn  for,  196 

opemtioD  fur,  ITM) 

patbof!^nt«ia  of,  \W 

Ptt18l«,  98 

PulstttlofiT  ftrterial  retinal,  7tK) 

venous,  7W 
Puncta  Iaerynuilia»  67 
e version  of,  57 
fungua  of  (Ic^ptothrisc),  78 
malposition  of,  f>7 
obUtcmtjnn  of,  59 
obsirvietion  of|  59 
stii>c*riiumemry,  74 
Piinctiim  pruximvim,  626 

rC^uiotLssiniiLin,  (t*M 
Pupil,  action  of  atmpinc  on^  291 
of  Cfllftbftr  bean  on,  293 
adhesion*  of,  278 
iLriiflclal,  operations  for,  S04 
by  incisiion,  SI 2 
by  iridt?ctQiiiy,  304 
by  iridrtdesis*  310 
by  iridodialysia,  313 
contmctioEL  of,  296 
dil&tntioii  of,  290 
exclusion  of,  277 
f*cdu»joii  of,  277 
PupilliiryraembmnJ?,  pemBtence  of,  B04 
Piipillometer,  Mr.  Lauppnc^'a,  2W 
Pumkjit  opbtbiilmia,  141 
P\muUr  opiithfthiim,  181 
Pwstuli?,^  nmlignunt,  of  eyelid,  78 


Q 


U I  NINE,  nniMvopla  teom  eiecssiTe  ufe 

of,  nm 
locally  iu  granular  lids,  177 


RANGE  of  HCcoinintTdatiDn,  G2a 
Hbs">lutc,  <}27 
bitiociiJur,  fj27 
nogfttive^  ij*IS 
positivi?^  028 
relative,  (527 
of  mobility  of  eye,  R96 
Keadjustm(?nt,  operatirm  of,  718 
lieclination  of  eatamct,  470 
Recti  muscles,  function*  of,  6 73 

influfHciency  of  inlttriLHl,  719 
ori^m  ofp  674 
Keetus  muscle,  pAr}dy6l<%  of  cxtental ,  677 
of  inferior,  685 
of  jtJteniHl,  **83 
parah'sis  of  *u|K*rior,  CS4 
Refracting  media,  ophthalmoscopic  ex^nmi- 

na  tit  til  of,  7fj2 
RefVuction  of  the  eye,  filS,  620 
di^ffAi^e^  of,  'lis 

difleretit  in  the  two  nym,  670 
Removal  of  foreign  bi>dles  fium  ant«iior 

chamber  by  miignet,  316 
Retina,  aniMthesift  of,  607 

aneuiism  of   central    arterr    of«    506, 

791 
ati^phy  of,  659 

connective- tissue  formation  iti,  55S 
cy&tieerous  under,  5fio 
eysioid  deeenemtiotj  of,  6&3 
cyetfi  of,  has 
detachment  of,  582 
devi'l'tpnii  lit  of  now  veesek  itt;  S07 
diHfai«0!ii  tif,  605 

eiiib(»lii*iii  of  eentml  artery  of,  &41 
epilepiiy  of,  580 
eiiotiia  of,  GIG 
heniorrhfljEre  into^  51 0,  624 
hypertt'nna  of,  505 
bytwraBSthesiift  of  J  f>44 
ititfamniution  ofj  GOT 
injurieii  of,  554 
in  pnt£!:it»^!vt;'  jH'imiciom  &iij«i»i&,  fi2l 

iscl]?fTiii;i  ■►f.   ~>U} 
O'ilf'tlUt  iif^   50H 

piiralyfits  of,  ri(>2 

Barconia  of,  552 

teljmjjiectAsis  of  vc9««1s  of,  <506 

Ihrtnubosiift  of  Tcssselft  of,  606 

tul^erele*  of,  552 

tumors  of,  54G 

va^ular  firrowthsi,  R52 
Retinsi:',  gliowm  of,  54*J 
Hetinal  ci^ncu^ion,  554 

detachment,  use  of  pilooiipttiQ  Jti,  SST 

disenk  In  dfjlbf^tei*  431 

in  dlie»Aa  of  tho  Ihor^  531 
Retinal  disease  in  oxalnrift,  r»Ht 
hemorrhage  in  young  men,  626 
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Retinitis,  507 

albuminuric  (nephritic),  613 

apoplectic,  624 

central  recurrent,  624 

idiopathic,  607 

leucaemic,  619 

parenchymatous,  509 

perivascular,  611 

pigmentosa,  627 
etiology  of,  630 
congenital,  630 

purulent,  612 

serous,  607 

sympathetic.  624 

syphilitic,  621 

syphilitica,  central  scotomata  in,  523 
Retro-ocular  neuritis,  670 
Rheumatic  iritis,  281 

Robertson,  Dr.  Argyll,  on  Calabar  bean, 
664 

on  myosis,  296 
Rodent  cancer  of  eyelids,  96 
Romberg,  Prof.,  on  blepharospasm,  101 
Rothmund,  Dr.,  on  subconjunctival  injec- 
tion of  salt  and  water  in  corneal  opacities, 
246 
Rupture  of  the  choroid,  878 


SAC,  lachrymal,  destruction  of,  69 
diseases  of,  62 
Saemisch,  Dr.,  on  foreign  bodies  in  anterior 
chamber,  316 

on  ulcus  serpens  comeee,  228,  282 
Salicylic  acid  in  rheumatic  iritis,  288 
Sarcoma  of  choroid,  370 

of  ciliary  body,  374 

of  conjunctiva,  208 

of  cornea,  266 

of  evelid,  96 

of  iris,  302 

of  optic  nerve,  679 

of  orbit,  777 

of  retina,  662 
Scalping  the  eyelids,  106 
Scarification  of  cornea  in  pannus,  178 
Scarlatina,  ophthalmia  in,  186 
Scars  of  face  and  eyelid,  treatment  of,  126 
Scheffler,  Dr.,  on  spectacles,  669 
Scherk,  perimeter  of,  43 
SchifF,  Dr.,  on  neuro-paralytic  ophthalmia, 

223 
Schmidt  on  optic  neuritis,  660 
Schneller's  operation  for  trichiasis  and  en- 

tropium,  115 
Schultze,  Prof.  Max,  on  color-blindness, 

609 
Schwalbe  on  optic  neuritis,  660 
Schweigger,  Prof.,  on  astigmatism,  666 

on  capsular  cataract,  432 

on  glioma  retina?,  549 

on  retinitis  albuminurica,  516 

on  retinitis  pigmentosa,  627 

on  staphyloma  posticum,  860 


Schweigger's  modification  of  Giraud-Teu- 

lon'8T)inocular  ophthalmoscope,  747 
Scirrhus  of  orbit,  786 
Sclera,  tumors  of,  273 
Sclerectasia  posterior,  354 
Scleritis,  267 

syphilitica,  269 

Wickerkiewicz's  operation  for,  268 
Scleronyxis,  472 
Sclerotic,  diseases  of,  267 

injuries  and  woimds  of,  272 
Sclerotico-choroiditis  posterior,  854 
Sclerotomy  in  glaucoma,  408 
Scoop  extraction,  469 
Scotomata,  central,  570,  685 
Sebaceous  cysts  of  eyelids,  91 
Secondary  cataract,  479 

position  of  eye,  675 — note 
Seton  in  comeitis,  218,  238 
Sheath,  ocular,  708 
Shields,  glass,  in  symblepharon,  194 
Short-sightedness,  622,  628 
Simulation  of  amaurosis,  611 
Sinus,  frontal,  diseases  of,  798 
abscess  of,  798 
empyema  of,  799 
Sliding  flaps  in  operating  for  epithelioma  of 

eyelids,  94 
Slitting  up  of  the  punctum,  57 
Smallpox,  ophthalmia  in,  186 
Smith  and  Beck's  ophthalmoscope,  741 
Snellen,  Dr.,  on  distichiasis,  108 

on  entropium.  118 

on  neuro-paralytic  ophthalmia,  222 

test-types  of,  87 

tonometer  of,  86 
Snow-blindness,  607 
Solution  of  cataract,  471 
Sous,  Dr.,  on  aneurism  of  central  artery  of 

retina,  791 
Spasm  of  ciliary  muscle,  666 

of  eyelids,  100 

of  ocular  muscles,  693 
Specks  of  cornea,  242 
Spectacles,  667 

curved  blue,  669 

decentred,  669 

of  Giraud-Teulon,  669 

in  different  refraction  of  the  two  eyes, 
671 

mica,  Dr.  Cohn's,  670 

orthoscopic,  of  Scheffler,  669 

pantoscopic,  668 

periscopic,  668 

prismatic,  669 

stenopsBic,  in  corneal  opacities,  246, 
669 
Sperino,  Dr.,  on  paracentesis  of  cornea  as  a 

cure  for  cataract,  etc. ,  479 
Spinal  cord,  diseases  of,  a  cause  of  amauro- 
sis, 690 
Spongy  iritis,  281 
Spot,  blind,  42 — note 
Squint,  Noyes'  operation  for  the  ' 
716,  see  Strabismus. 
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Staphyloma,  255 

anterior  sclerotic,  269 

ayulsion  of  iris  in,  268 

Borelli's  operation  for,  261 

ciliary,  269 

Critchett's  operation  for,  258 

Be  Wecker's  operation  for,  262 

equatorial,  269 

Knapp'a  operation  for,  260 

latent  divergent,  719 

of  cornea  and  iris,  256 

operation  by  excision,  257 

posterior,  854 

racemosum,  280 

treatment  of,  256,  257 

Von  Oraefe's  op^tion  for,  260 
Stauun^'s  papille,  557 
Steinheil's  elass  cone,  686 — ^note 
Stellwag,  Von  Garion,  on  granulations,  168 
Stenopspic  spectacles,  246,  669 
StilUcidium  Ucrymarum,  56 
Stilling,  Br.,  operation  of,  for  stricture  of 

lachrymal  passases,  68 
Strabismometer  of  lir.  Laurence,  679 
Strabismus,  694 

active  negation  of  retinal  image  in, 
698 

alterans,  696 

apparent,  646,  700 

concomitans,  696 

convergent,  701 

in  hypermetropia,  645,  701 
in  myopia,  704 

Critchett's  operation  for,  718 

divergent,  704 

in  myopia,  704 

Javal's  orthopa?dic  treatment  of,  706 

Liebreich's  operation  for,  714 

linear  measurement  of,  678 

monoluteral,  697 

orthopajdic  treatment  of,  706 

paralytic,  677 

X ration  for,  717 
,  702 
operation  for,  716 
primary  deviation  in,  678 
gecondary  deviution  in,  678 
secondary,  operation  for,  717 
treatment  of,  705 

by  operation,  706 
Von  Gniefe's  operation  for,  708 
Streatfeild,  Mr.,  on  corelysis,  312 
on  entropium,  118 
on   operation   for  obliterated  puncta, 

69 
on  operation  for  capsular  cataract,  483 
Stricture  of  lachrymal  passages,  64 

of  nasal  duct,  63 
Stromeyer,  I)r.,  on  granular  ophthalmia, 

107 
Stye  on  the  lids,  87 
Style,  lachiymal,  69 

leaden,  69 
Subconjunctival  cysts,  201 
osteoma,  204 


Suction  instrument,  Mr.  Teale's,  477 
of  soft  cataract,  477 
syringe  for  cataract,  use  of,  478 
Mr.  Bowman's,  478 
Supra-orbital  nerve,  division  of,  in  bl^ 

pharospasm,  101 
Suture,  coi\junctival,  in  strabismus  opera- 
tion, 711,  718— note 
Sylvester,  Prof.,  on  leprosy  of  conie»,  266 
Symblepharon,  198 
operations  for«  194 
Arlt's,  194 
Teale's,  194, 195 
Sympathetic  choroido-retinitis,  886 
irido-cyclitis,  888 
keratitis,  886 
neuro-retinitis,  886 
neurosis,  882 
ophthalmia,  882 

enucleation  in,  844 
nature  and  etiology  of,  889 
serous  iritis,  885 
Synchysis,  496 

sparkling,  497 
Syndeotomy,  178 
Synechia,  276 
annular,  276 
anterior,  280 
posterior,  277 
Synechotomy,  Gblezowski*s  operation  of, 

285 
Syphilides  of  lids,  79 
Syphilis  of  conjunctiva,  206 
Syphilitic  choroiditis,  851 
iritis,  281 
keratitis,  237 
retinitis,  521 

ulcers  of  coniunctiva,  206 
of  eyelids,  78 
Syringe  for  lachr}'mal  apparatus,  62 

suction,  for  removal  of  cataract,  477 
Szokalsky  on  orbital  aneurism,  798 
on  pter}'gium,  191 


TARSAL  cyst,  88 
ophthalmia,  82 
Tarsitis  syphilitica,  79 
Tarsorap^y,  119 

operations  for,  122 
Tattooing  the  cornea,  245 
Taylor,  Dr.,  on  cataract,  466 
Teale,  Mr.  Pridgin,  on  cysticcrcus  in  an- 
terior chamber,  817 
on  mercury  and  atropine  in  iritis,  287 
on  method  of  ezamming  the  field  of 

vision,  41 
on  operation  for  symblepharon,   194, 

195 
on    removal  of  cataract  by  suction, 
477 
Teale's  operation  for  soft  cataract,  477 
Telangiectasis  of  eyelids,  97 
of  iris,  300 
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Telangiectasis  of  orbit,  790 

ot  retinal  vessels,  506 
Tenon,  capsule  of,  708 

inflammation  of,  770 
Tenonitis,  770 

Tenotomy  for  strabismus,  712 
Tension,  intra-ocular,  mode  of  estimating, 
35 
in  fi^laucoma,  885 
in  mtra-ocular  tumors,  547,  870 
Test-types  of  Dr.  John  Green,  88 
Theobald's  large  lachrymal  probes,  69 
Third  nerve,  paralysis  of,  682 
Thomson's  ametrometer,  655 

optometer,  663 
Thrombosis  of  central  retinal  vein,  544 

of  retinal  vessels,  607 
Tinea  tarsi,  82 
Tobacco  amaurosis,  699 

amblyopia,  699 

conjunctivitis,  138 
Tonometer,  35 — note 

of  Snellen  and  Landolt,  86 
Trachoma,  163 

Sattler's  investigations  into  the  nature 
of,  166 
Transplantation,  Nelson's  and  Angelucci's 
observations  upon  corneal,  248 

of  cilia,  106 

operation  of,  for  restoration  of  eyelid, 
124 
Traumatic  cataract,  480,  476 
Tremulous  iris,  295 
Trephine,  Mr.  Bowman's,  262 

De  Wecker's,  252— note,  413 
Trichiasis,  102 

treated  by  galvano-cautery,  108 
by  li'gature  of  lid,  108 
Tubercles  of  choroid,  867 

of  iris,  301 

of  retina,  552 
Tuberculosis  of  conjunctiva,  208 
Tumors,  cerebral,   a  cause  of  anuiurosis, 
688 

dermoid,  200 

of  chon)id,  870 

of  conjunctiva,  200 

of  cornea,  264 

of  eyelids,  88 

of  iris,  298 

of  liichrymal  gland,  55 

of  optic  nerve,  678 

of  orbit,  774 

of  retina,  646 
Turpentine,  use  of,  in  iritis,  288 
Twitching  of  eyelids,  100 
Tylosis,  83 


ULCERS  of  cornea,  226,  234 
rodent,  of  eyelids,  95 
syphilitic,  of  eyelids,  206 
Unguis,  219 
Uterine  diseases  in  cyclitis,  829 


VANZETTI,  Dr.,  on  orbital  aneurism, 
793 
Variolous  ophthalmia,  186 
Vascular  growths  of  retina,  552 
Venous  pulsation  of  central  vessels  of  the 

retina,  760 
Vernon,  Mr.,  on  tubercle  of  choroid,  869 
Vertigo,  ocular,  698 
Vesicular  granulations,  168 
Vessels,  conjunctival,  186 — note 
sclerotic,  186 
subcomunctival,  186 
Virchow,  Frof.,  on  exophthalmic  goitre, 
771 
on  glioma  of  the  retina,  546 
on  sarcoma  of  choroid,  378 
of  orbit,  777 
Vision,  binocular,  mode  of  examination  of, 
698 
in  strabismus,  698 
field  of,  mode  of  examination  of,  88 
Visual  angle,  619 

centre,  location  of,  590 
line,  617 
Vitiligoidea  palpebrarum,  87 
Vitreous  humor,  diseases  of,  490 

cholesterine  crystals  in,  497 
cysticercus  in,  501 
filaria  spiralis  in,  502 
fluid  condition  of,  496 
foreign  bodies  in,  498 
hemorrhage  into,  492 
inflammation  of,  490 
neoplastic  formations  in,  598 
new  bloodvessels  in,  608 
opacities  of  492 

electricity  in,  496 
removal  of  foreign  bodies  from,  499 
use  of  magnet  in  foreign   bodies  in, 

600 
vascular  new  growths  in,  603 
Von  Burow's  operation  for  trichiasis  and 
entropium,  115 


WALTON,  Mr.  Haynes,  on  exostosis  of 
orbit,  781 
Warlomont,  Dr.,  on  chromhydrosis,  87 

on  Stilling 's  operation,  68 
Warts  on  conjunctiva,  201 

on  eyelids,  92 
Warty  outgrowths  from  the  choroid,  866 
Watery  eye,  54 
Watson,  Mr.  Spencer,  on  setons  in  keratitis, 

284 — note 
Weakness  of  sight  (asthenopia),  645 
Weber,  Dr.,  canaliculus  knife  of,  66 
graduated  lachrymal  sound  of,  66 
on  abscess  of  cornea,  219 
on  corelysis,  312 
on  persistence  of  pupillarv  membrane, 

304  "  ^ 

operation  for  cataract,  457 
Weber's  operation  for  capsular 
488 
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Wecker,  de,  Dr.,  on  cysta  in  iiis,  299 
on  detached  retinay  588 
on  fistula  of  cornea,  286 
on  foreign  bodies  in  anterior  chamber, 

815 
on  linear  extraction  of  cataract,  482 
on  method  of  examining  visual  field, 

41 
on  myoma  of  choroid,  876 
on  operation  for  optic  neuritis,  568 
on  operation  for  staphyloma,  262 
on  removing  lens  in  its  capsule,  455 
on  sclerotomy,  408 
on  secondary  cataract,  482 
on  skin  gramng,  128 
on  tattooing  the  cornea,  245 
on  trephine,  252~^note,  418 
on  trephine  in  glaucoma,  418 
operation  for  corneal  staphyloma,  262 
ophthalmoscope,  787 
peripheral  extraction,  465 
pince-cystitome  for  lacerating  the  cap- 
sule, 468 
Wedl,  Prof.,  on  colloid  disease  of  choroid, 

806 
"Wegner,  Dr.,  on  intnMXSular  tension,  400 
Welz,  von,  Dr.,  on  simulation  of  amauro- 
sis, 611 
Williams,  Dr.,  on  trichiasis,  108 
Wolfe's  corneal  transplantation,  247 


Wolfe's  operation  by  grafting  for  piiuj- 
gium,  196 
operation  of  grafting  large  plecea  <if 
skin  without  pedicle,  129 
Wordsworth,  Hr.,  on  glass  shields  in  aym- 
blepharon,  194 
on  gonorrhceal  iritis,  282 
on  tobacco  amaurosis,  599 
Wounds  of  cornea,  268 
of  eyelids,  130 
of  iris,  296 
of  lens,  480 
of  orbit,  789 
of  sclerotic,  272 


XANTHELASMA  palpebrarum,  87 
Xanthoma  palpebrarum,  87 
Xoroma,  187 
Xerophthalmia,  187 
Xerosis  oonjunctivie,  187 


ZSHBNDEB,  Prof.,  on  fistula  of 
287 

on  orbital  tumors,  776 
ophthalmoscope  of,  785 
Zinc,  chloride  of,  paste,  in  orbital  tamors, 
776 


A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE  OF  MED- 
ICINE. By  Austin  Flint,  M.  D.  Professor  of  the  Principles  and  Practice  of  Medicine 
and  of  Clinical  Medicine  in  Bellevue  Hospital  Medical  College.  Designed  for  the  use  of 
Students  and  Practitioners.  Fifth  edition,  thoroughly  revised  and  much  improved.  In  one 
large  and  closely -printed  octavo  volume  of  1150  pages.  Cloth,  $S-SO;  leather,  ^6.50;  very 
handsome  half  Russia,  raised  bands,  $7. 


Flint's  Treatise  is  the  work  of  an  accomplished  hos- 
pital physician,  and  is  remarkable  for  its  masterly  de- 
scriptions of  disease.  It  is  a  work  on  clinical  medicine, 
embodying  the  experience  of  a  lifetime.  It  has  been 
carefully  brought  up  to  the  present  day,  and  the  addi- 
tions and  alterations  have  been  so  great  that  it  is 
virtually  a  new  work,  and  not  merely  a  new  edition. 
In  making  these  alterations,  Flint  openly  confe-ses  that 


he  has  not  been  too  careful  to  maintain  a  character 
for  consistency,  but  has  endeavored  to  give  his  reader 
his  more  matured,  and,  as  he  believes,  more  truthful 
views,  careless  of  any  discrepancy  between  them  and 
those  he  formerly  advanced.  Flint  is  right ;  and  only 
in  this  way  could  he  produce  a  work  worthy  of  being 
looked  upon  as  a  standard.  — EdiMburgh  Mtdical 
Journal t}\xtiitt  188a. 


A  HANDBOOK  OF  DIAGNOSIS  AND  TREATMENT  OF  DISEASES 
OF  THE  THROAT,  NOSE,  AND  NASOPHARYNX.  Second  edition.  In  one 
very  handsome  i2mo.  volume  of  294  pages,  with  77  illustrations.  Cloth,  $1.75.  Just  ready. 
In  preparing  a  second  edition  of  this  work,  the  author  has  endeavored  to  include  all  recent 
advances  in  this  department  of  surgery.  Voluminous  additions  have  thus  been  necessitated  in  all 
portions  of  the  book,  and  the  number  of  illustrations  has  been  increased  by  the  addition  of  many 
beautiful  and  accurate  engravings. 

A  SYSTEM  OF  MIDWIFERY, "  INCLUDING  THE  DISEASES  OF 
PREGNANCY  AND  THE  PUERPERAL  STATE.  By  William  Leishman,  M.  D., 
Regius  Professor  of  Midwifery  in  the  University  of  Glasgow,  etc.  Third  American  edition, 
specially  revised  by  the  Author,  with  addit  ons  by  John  S.  Parry,  M.D.,  Obstetrician  to  the 
Philadelphia  Hospital,  etc.  In  one  large  and  very  handsome  octavo  volume  of  740  pages, 
with  205  illustrations.     Cloth,  54- 50;  leather,  $5.50;  half  Russia,  |6. 


The  author  is  broad  in  his  teachings,  and  discusses 
briefly  the  comparative  anatomy  of  the  pelvis  and  the 
mobility  of  the  pelvic  articulations.  The  second  chapter 
is  devoted  especially  to  the  study  of  the  pelvis,  while  in 
the  third  the  female  organs  of  generation  are  intro- 
duced. Ihe  structure  and  development  of  the  ovum 
are  admirably  described ;  then  follow  chapters  upon 


the  various  subjects  embraced  in  thestudy  of  midwifery. 
The  descriptions  throughout  the  work  are  plain  and 
plea-Mng.  It  is  sufficient  to  state  that  in  this,  the  last 
edition  of  this  well-known  work,  every  recent  advance- 
ment in  this  field  has  been  brought  forward.— /'A^xk-mm 
and  Surgeon,  January,  1880. 


T 


HE  PRINCIPLES  AND  PRACTICE  OF  GYNAECOLOGY,  for  the  use 
of  Students  and  Practitioners  of  Medicine.  By  Thomas  Addis  Emmet,  M.  D.,  Surgeon 
to  the  Woman's  Hospital,  New  York.  Second  edition,  thoroughly  revised.  In  one  large  and 
very  handsome  octavo  volume  of  879  pages,  with  133  illustrations.  Cloth,  I5;  leather,^; 
very  handsome  half  Russia,  raised  bands,  %^,<fi. 

In  no  country  in  the  world  has  gynascology  received  say  that  the  work  teems  with  original  ideas,  fresh  and 
more  attention  than  in  America.  It  is,  then,  with  a  valuable  methods  of  practice,  and  is  written  in  a  clear 
feeling  of  pleasure  that  we  welcome  a  work  on  diseases  and  elegant  style,  worthy  of  the  literary  reputation  of 
of  women  from  so  eminent  a  ftynsecologist  as  Dr.  the  country  of  Longfellow  and  Oliver  Wendell  Holmes. 
Emmet.  The  work  is  essentially  clinical,  and  leaves  -^British  Medical  Journal,  February  21,  1880. 
a  strong  impress  of  the  author's  individuality.    We  can 


A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 
CHILDREN.  By  J.  Lewis  Smith,  M.D.,  Clinical  Professor  of  Diseases  of  Children 
in  the  Bellevue  Hospital  Medical  College,  N.  Y.  Fifth  edition,  thoroughly  revised  and  re- 
written. In  one  handsome  octavo  volume  of  836  pages,  with  illustrations.  Cloth,  #4.50; 
leather,  $5.50;  very  handsome  half  Russia,  raised  bands,  $6. 


There  is  no  book  published  on  the  subjects  of  which 
this  one  treats  that  is  its  equal  in  value  to  the  physician. 
While  he  has  said  just  enough  to  impart  the  informa- 
tion desired  by  gcnrral  practitioners  on  such  questions 
as  etiology,  pathology,  prognosis,  etc.,  he  has  devoted 


more  attention  to  the  diagnosis  and  treatin«iit  of  th* 
ailments  which  he  so  accurately  describes,  and  vaf& 
information  is  exactly  what  is  wanted  fay  dir 
majority  of  "  family  physicians." — Vir^iimk^  4 
Monthly,  February,  i88». 


HENRY  C.  LEA'S  SON df  CO.,  PHILADELPHIA, 
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PRACTICAL  TREATISE  ON  DISEASES  OF  THE  SKIX. 
use  of  Students  and  Practitioners.     By  James  Netiss  Hyl  £•  M.D-  Ptofca 

niaiology  an-.!  Venereal  Diseases  in  Rush  Medical  College.  Chicago.      Is  ooe  basis 
volume  o(  570  pages,  with  66  illustraii.ms.     C!o:h.  ^^.25  :  luth«r.  55-25-      J^*^  *« 

Pivf.  Hviie  hji«  given  10  ike  pro'essioa  a  raluabjc  iiu::Ijct.  asz  w£Z.  w:.7r.rPT   ^xt 

and  c:«ir.prcV.ea*ive  work  upon  iki*  sptclaJ  »--b;ecx— ex-  pccted  iy  jtf  a=±iST — tz  s^e  i<  ca 

jv»ir.i  ihe  eii.-'I^^iT,  »y=aptoninclriy  anc  ireataes:  :f  irrrjsh'y  ;='rT=«c   :x  rsyari  "S  ae 

kMseasn  ci"  ihe  sk-.h  in  a  concise  and  thorcv-gh  raanaer.  tarer^j*  cacjLXa  :   *s-i   is  w:iZ  ;t-:*«  » 1 

The  S.vk.  is  a  ^alLra^'.e  or.c  for  she  studec:  ar.d  pra;Si-  refcrcaoe  to  rb«  tpezia^as. — AV^  ."-^-ii 

luaer.  CT.iairir.g  a"  ihe  Ia:est  pr.-fms  sade  is  der-  Sm^gi:^ JrmrmmJ .  Ape-1,  sSej. 


\    SYSTEM  OF  SURGERY:   Pathological.  I>i2^.o5tic.    Tbempe 

-Jl.  0:er:::ive.  Uy  Samlfl  D.  Gk:-??.  M.L'..  LUD  ,  D.C  L  *?^t=-.  LLI 
En:er::u>  }ro:'e>>or  cf  Surger\-  :c  :he  jcserjcr.  Meiicsl  College  rf  TtLilifelii^a-  5c 
thorLUi;>/.y  rev:>ed  ini  ^eii'y  enlir^di  ir.i  in-.prcTe-L  In  t-wi-  lirge  ini  beardr 
:n:perl.u  cs::i\\?  vr'^rres  cjr.:i:rir-g  -3--  c!:'?e'v-rrlr:e-i  tc^^*.  wnh  l^-J  < 
LeJLrher.  r^sii  "rar.  is.  515:  very  hir.-.s-n:*  *■£:"  K::**  i.  riise-i  rari-i*.  5 1 6.  p*-"^  ' 
XVc  >.a»r  ->-p.-ssIy  i'>*ii  r.fi  r.-—  c:  =  =ie=.:  :c  rr.:,-  Grs**'  Sari  i*  :i«  zr^zi'dr  af  ":.»  rdltggt 
C.*-.  .f  :r;  :.:ci.  r<:*.re  >*  1:  ia*  f::t=tr.v  i«=  =;-  9<isr«:  part*  ia»x  " 
:.,-^i  rr.--«  "a-  ;rrs  r  :-r  ;;'.-=r.#.  1- 1  .:  .*  e-:-^  p.  £t;,i-l  .:  'ia*  r 
T.-«  :.  -;— i'i.  -.r_i.:  :>.*  Tr»«^:  -ri  :  re  "_1t  —  x  r:i  th       •■^t*  of  rrrfmr*:*  xlJce  f:r  *>*■ 
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(LATK  HBNRY  C.  LKA) 

CLASSIFIED    CATALOGUE 

O  F 

MEDICAL  AND  SUBGICAL 

PUBLICATIONS. 

In  asking  the  attention  of  the  profession  to  the  works  advertised  in  the  following  pages, 
the  publishers  would  state  that  no  pains  are  spared  to  secure  a  continuance  of  the  ci>nfi- 
d^noe  earned  for  the  publications  of  the  house  by  their  careftil  selection  and  accural*}'  and 
finish  of  execution. 

Tke  large  numb^'  of  inquiriet  received  from  the  pro/esaion  for  a  finer  clans  of  bindings  than  is 
iiMMi%  placed  on  medical  hooks  has  induced  us  to  put  certain  of  our  standard  publications  in 
half  Russia;  and,  that  the  growing  taste  may  be  encouraged j  the  prices  have  been  fixed  at  so  small 
Ml  adioanee  over  the  cost  of  sheep  as  to  place  it  within  the  means  of  aU  to  possess  a  library  that 
wkuU  have  attractions  as  well  for  the  eye  as  for  the  mind  of  the  reading  practitioner. 

The  printed  prices  are  those  at  which  books  can  generally  be  supplied  by  booksellers 
tlifOiighout  the  United  States,  who  can  readily  procure  for  their  customers  any  works  not 
kepi  in  stock.  Where  access  to  bookstores  is  not  convenient,  books  will  be  sent  by  mail 
pokpftid  on  receipt  of  the  price,  and  as  the  limit  of  mailable  weight  has  been  removed,  no 
diAcnlty  will  be  experienced  in  obtaining  through  the  post-office  any  work  in  this  cata- 
lagne.  No  risks,  however,  are  assumed  either  on  the  money  or  on  the  books,  and  no  pub- 
lioations  but  our  own  are  supplied,  so  that  gentlemen  will  in  most  cases  find  it  more  con- 
.▼cnient  to  deal  with  the  nearest  bookseller. 

*    A  handsomely  illustrated  catalogue  will  be  sent  to  any  address  on  receipt  of  a  three-cent 
0Clunp. 

HENRY  C.   LEA'S  SON  A  CO. 

Noe.  706  and  708  Sanbom  St.,  PHiLADEa.PHiA,  June,  1883. 

PROSPECTUS  FOR  loaa. 
A   NEW   WEEKLY   MEDICAL   JOURNAL. 

SUBSCRIPTION   RATES. 

The  Medical  Ne>vs Five  Dollars. 

The  American  Journal  of  the  Medical  Science*  Five  Dollars*. 


COMMUTATION    RATES. 

The  Medical  News  1      Nine  Dollars] 

The  American  Journal  of  the  Medical  S<:'IENci>5    j      annum,  in  advance. 

THE  MEDICAL  NEWS. 


A  National  Weekly  Periodical,  of  ft-oiu  28  to  32  Quarto  Payes, 

containing:  more  Reading  Matter 

than  any  other  Weekly  Medical  Journal  in  America. 

The  nnprecedented  growth  of  tlie  subscription  list  of  The  Medical  News  during  1882 
ifl  gratifying  to  all  concerned  in  its  publication,  not  only  as  assuring  its  continne<l  siiccmBy 
bot  fUB  proving  that  they  were  not  mistaken  in  supposing  that  the  profession  felt  the  need 
of  and  would  generously  support  a  weekly  journal,  national  in  the  fullest  sense  of  the  word, 
devoted  to  the  best  interests  of  medical  science,  and  conducted  with  the  forethought  to  derlie 
ftnd  energy  and  ability  necessary  to  execute  every  available  plan  for  enhancing  its  UBefalneai. 
Encouraged  by  this  approlwition,  those  in  charge  of  Th^  "Jsyw^  >k\\\  YcoJfcA  \vctvo%'V^^fc 
venewed  efforts  to  strcnf^then  in  every  way  its  WAi\  upow  \\\c  tw\«cX  \\w\  «i^v<^w\  *A  ^^a» 


2      IIknry  C  Lea's  Sox  &  Co.  s  Fublicatioxs— The  Medical  Kei 


prctfesaion.    Advoiiiting  l)ie  luglicst  stundartl  of  nii«ruU  »nd  hwoor,  Tme  Krwe 
unspriring  <»i>iKiniui  of  qiiackeiy  in  its  w»unll«H  fumut.    Aa  the  rt?cr«gnL«c<l  luilkiiuil  u 
itf  ihe  rt'gTjIiir  jirfif^hasloii,  it  is  tlie  dnjf^jii  vtfbicle  for  tli©  oQrtJveynnce  of  ihc  iiios(  lni|iti 
iiitiilij(cnce  from  nil  ji^irU  of  ihe  tX)niilO% 

The  geneml  pku  of  The  News  nffcinlsample  space  for  tlie  prc^nlnlkm  of  articles  uji 
limiii'iiv!»  oJ'  iijo<li<':il  tKtitnw.  The  opcuiug  \nigeiy  ura  ilfvotLtl  lo  Original  "L 
the  Jil'lwt  terti'hcrs  of  the  t\ay,  wliidi  are  InviimhU  rcvi>*tK|  hv  iheir  author- 
c;At ion,  thus  injuring  nn  smllKMihiitv  atxl  exuctUiule  utherwlHtf  ntiaifaiunbk'.     tn  th 
parmicni  of  Original  Articles,  Tut  Kkws  irill  cimIwivot,  ns  hereiufoiti,  u>  swrpa 
i'oiiteinpn'Jirit's  'ni  tlic  inlriusu-  viikit;  of  its  contribiitiotifj.    Undor  the  mpliou  i>f 
pital  TS'otes  in  in  id  open  Iht'  VHSt  ;iiid  rich  Blore  r»t  clinknd  inf<»riualioii  t!*.'veli'ft 
Ihc  cliief  hospiiaU  nf  the  glolH?.    Th#*  deparlmciit  of  Medical  Progress  ouuskis 
dcniuitioMii  of  iirtld«6  uf  iiu{iort>tntM?  ai^fiearlng  tu  the  leotil^g  inc«iirul,  pluirmuct 
and  srientilic  jounials  of  the  worhi.     The  Editorial  Articles  ntv  fn*m  ihc  \H.'ua] 
lurgo  and  able  Eiutublal  BoaHUj  niiid  diiii'ui«?  living  subject*  in  all  dcpiutmeni^  of 
Icid  science  in  u  thoijghtfult  independent  und  scholarly  manner.     liti|Mirtant  snbji 
qnirinL'  nnusoHlly  cbdw^nite  <'JHiKideKilii>n»  im'  trwiltti  in  Special  ArticleB.     Th< 
Ceedings  of  Societies  in  all  pnrla  of  the  onmlry  iifli»ii!  a  meitnatif  impirling  vnh 
hifomiiition,  fur  which  due  s|«ice  is  reserved*     For  the  collection  of  News  Item8«^ 
for  Correspondence,  The  News  enjoys  un  orgwnixution  sliuUw  to  ilmt  t^  a 
ncwj>pa|M»r,  and  by  inwil  und  telegraph  rewives  notice  of  all  profvssiotml  crente  of  h 
through  special  cr»r respondents,  loenl«&»J   in  the  follMwing  cities: — In  tJie  I"^nitcd 
Portbinii,  Ik)eton,  New  York,  I^dtimore,  Pilt^hnrgh^  Washinglon,  iliH  rk«t»t<>n,  N< 
leans,  Cincinnati^  Clucftgo,  Detroit^  Katisaa  City  and  San  Fntne.i«oo.    In  f>ii3ida 
ireal.     In  Qrmi  Hritwin  :  I^oudon  tind  Edinburgh,    In  C!<>ntinental  Eiirojic:  Pari*^ 
Vienna  and  Florem'e*     In  Asiu:  Yokohama,  Canton^  Hong  Kong  and  Calcutta,     In 
Ameriai :  RioJum/iro  iohI  \'nljKinus<>.     In  CuIki  ;  llavatia.     Due  atteutirin  will  be 
to  New  Publications,  New  Instruments  and  New  Pharmaceutical 
parations,  and  u  eobnnn  will  lie  dcTote^i  to  Notes  and  Queries.    Space  is 
caeli   week  for  aeeiirate  reports  of  all  clianges  in  tlie  Army  and  Navy  Medical 
Service. 

Thu  Medical  News  sipftears  in  n  double-col ujnned  qtiiirto  foiTO,  printed  by  the 
improved  Hoe  speed  presses,  on  handttoioe  [»apvr,  from  a  cleATi  easily  reiul  type,  Sj 
04ist  for  its  ui^. 

It  will  thus  be  seen  that  TiiK  Mkuji-al  Nkw^  empluys  all  tiic  ap|>Fovcd  niethc 
modem  jounialitsni  in  it»  eiibrtti  to  render  itself  indiisjjensjihle  tu  the  prtifession;  and,  if 
unticiimtion  of  an  un[>rece<lentcd  drculMlioii,  iu  fsubwdpiion  Una  l»eeti  idacc<l  at  Uu 
reedhigly  low  rate  of  §o  per  imnuni,  in  advant-e.     At  tlm  price  it  ranks  a*  the  eh< 
luediad  periodieid  in  ihh*  country, und  when  tiikcu  lu  ixHincction  with  The  A  mekuan  Ji 
KAi^at  NINE  DOLLAIiH  per  annum,  it  is  confidently  aH8erte<l  that  a  larger  amt 
malen:il  of  tlic  highest  class  is  ofleivd  than  can  be  ohtnlnod  elftewhisrt,  even  9% 
higher  price, 

THE  AMERICAN  JOURNAL  of  the  MEDICAL  SCIENCES, 

Edited  by  I,  MJNIH  HAYS,  A,  M„  M.  P., 


Is  pulilishcd  Quarterly,  on  t|ic  ilrst  clays  of  January,  April*  J 
aud  October,  each  Niiniher  containing^  over  Throe  Uundred 
Detail o  PaiTC!*,  liiHy  Jliustrat«d. 


Founddi  in  1820^Tuii  Km^tmcks  Jvsxtbsski.  <»iiier^  with  1883  ujwn  tltesixtv-i 
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periodical  in  the  English  language  capable  of  presenting  elaborate  articles — the  form  in 
which  the  most  important  discoveries  have  always  been  communicated  to  the  profession — 
The  American  Journal  cannot  fail  to  be  of  the  utmost  value  to  physicians  who  would 
keep  themselves  au  courant  with  the  medical  thought  of  the  day.  It  may  justly  claim  that 
it  numbers  among  its  contributors  all  the  most  distinguished  members  of  the  profession, 
that  its  history  is  identified  with  the  advances  of  medical  knowledge,  and  that  its  circu- 
lation is  co-extensive  with  the  use  of  the  English  language. 

During  1883  The  Journal  will  continue  to  present  those  features  which  have  K  ng 
provetl  so  attractive  to  its  readers. 

The  Original  Department  will  consist  of  elaborate  and  richly  illustrated  artiiles 
from  the  pens  of  the  most  eminent  members  of  the  profession  in  all  parts  of  the  country. 

The  Review  Department  will  maintain  its  well-earned  reputation  for  discernment 
and  impartiality,  and  will  contain  elaborate  reviews  of  new  works  an<l  topics  of  the  <lay, 
and  numerous  analyticjd  and  bibliographical  notices  by  competent  writers. 

Following  these  conies  the  Quarterly  Summary  of  Improvements  and  Dis- 
coveries in  the  Medical  Sciences,  which,  being  a  dassitieil  and  arrangeii  condenstition 
of  important  articles  appearing  in  the  chief  medical  journals  of  the  world,  furnishes  a 
compact  digest  of  medical  progress  abroad  and  at  home. 

The  subscription  price  of  The  American  Journal  of  the  Medical  Sciences  has 
never  been  raised  during  its  long  career.  It  is  still  sent  free  of  postage  for  Five  Dollars 
per  annum  in  advance. 

Taken  together,  the  Joltinal  and  News  combine  the  advantages  of  the  elaborate  prep- 
aration that  can  be  devoted  to  a  quarterly  with  the  prompt  conveyance  of  intelligence 
by  the  weekly;  while,  by  special  management,  duplication  of  matter  is  rendered  im- 
possible. 

It  will  thus  be  seen  that  for  the  very  moderate  sum  of  NINE  DOLLARS  in  advance 
the  subscriber  will  receive  free  of  postage  a  weekly  and  a  quarterly  journal,  both  reflecting 
the  latest  advances  of  the  medical  sciences,  and  containing  an  equivalent  of  more  than  4000 
octavo  pages,  stored  with  the  choicest  material,  original  and  selected,  that  can  be  furnisheil 
by  the  best  medical  minds  of  both  hemispheres.  It  would  be  impossible  to  tind  elsewhere 
so  large  an  amount  of  matter  of  the  same  value  offere<1  at  so  low  a  price. 

Gentlemen  desiring  to  avail  themselves  of  the  advantages  thus  offered  will  do  well  to 
forwanl  their  suliscriptions  at  an  early  day,  in  order  to  insure  the  receipt  of  complete  sets 
for  1883. 

fg^  The  safest  mode  of  remittance  is  by  Irank  check  or  postal  money  onier,  drawn  to 
the  onlcr  of  the  undersigned ;  where  these  are  not  accessible,  remittances  for  sul)si'rip- 
tions  may  I)e  made  at  the  risk  of  the  publishers  by  forwanliiig  in  reijUtfrM  letters. 
Address, 

IIenuv  C.  Flea's  Son  ^^  Co.,  Xos.  TOO  and  708  Sanaoni  St.,  Pliiladelpbia,  Pa. 

*  jf.^  Conmiunications  to  lK)th  these  periodit-als  arc  invitc<l  from  gentlenu'U  in  all  ])art« 
of  the  country.  Original  articles  oontributetl  exclusively  to  either  peritxlical  are  lil>erally 
paid  for  upon  [mblication.  When  necessary  to  elucidate  tlie  text,  illustrations  will  In?  fur- 
nished without  cost  to  the  author. 

All  letters  pertaining  to  the  Editorial  Department  of  The  Medical  News  and  The 
A.MEKICAN  Journal  of  the  Medical  Sciences  should  be  addressed  to  the  Editorial 
Oppic»,  1004  Walnut  Street,  Philadelphia. 

All  letters  pertaining  to  the  Biu^iness  Departmtni  of  these  journals  should  l)e  addressed 
exclwively  to  Henry  C.  Lea's  Son  &  Co.,  70(3  and  708  Sansom  Street,  Philadel]ihia. 
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MEDICAL  LEXICON;  A  Dictionary  of  Medical  So  it  rut* ;  r 
II  t'onriHi-  I ixpl:imttinn  of  tho  variotisi  Subjetix  and  TeriJi- 
^%  Hygit^iiis  Tliiru|HMitii"5*,  lHiannacHtl(ij7%',  rharmiw-y,  > 

i*rudcHt"e  tmil  IK'iitistrv,  NoliceH  uf  Lliinan-  mitl  of  \Jitii.'ial  Wutcr*,  1  oruiuikv  ikti  (.1 
Kinjtiniiil  mid  Dirtclu'  I*r*'pumtions,  wiih  ihc  A«Hvtilniitinn  and  JClriDidney  nf  theJT* 
and  llie  Fnnrli  find  utlicr  Synonyms,  w>  a?^  to  oi»n-»tiluie  a  Frenrll  a>       "         it 
Mwiical    Lcxintti.      A   ne>v   i.^ditiuii^  itionm^ldy  nn  i*ml,  :iii«I   wry  ^r  li 

:uijj:mi.-nte*l,     I»y  Uirii.viu>  J.  IM  \gliison,  M.  D.     In  one  wry  lurge  tiii.i 
<H»tjiv«v  vnlimiL'  »*»r  1  UM}  vnfse^.    Cloth,  ^.50;  leather^  raiawl  ImukK  fiT.oO;  very  Uutu\ 
half  KusiiiH,  r{UM,«<l  Ijund.'s  5*8. 

Titit  oK|C4't  cij'  llie  HUtliur,  Imni  the  tnilHet,  hah  ni>l  iH<t>ii  to  ttnikc  thi'  wttrk  a  menrj 
con  or  dk'tioimry  of  lerin%  l»ui  toaflijrd  under  t-uch  word  a  umdeniscd  viru  .  ,f 
tnttlicfil  rclntiik^v*.  und  tlnii»  u»  rt-mdcr  Uic  wr»rk  im  f|*iiome  of  tli«  t" 
tnetlit^il  «tk*nic    .suiitin/t?  with  this  view,  ilie  iininentv  diMnjiml  whirli  r 

work  ha**  un:d>k*d  hiui,  in  ii?|«?utiMl  nL^visiousi^  to  Hij^nR*nt  ilti  otjniplHene^  lUkd  uj^ud 
until  at  length  it  hiH  iitlutned  iht*  |Mt!»iiit>n  of  a  rotii^iiyi^  ami  standard  fiothority  win 
the  lanifuniti-  U  ^H^kvn.     S[>ri'ial  pains  hav<?  l>fon  taken  in  tht  \n 
oditiun  to  nitiintaln  tiiiH  unvialdv  nMiulaiion.     'Do*  atlililionN  lo  < 
niunt^rouhi  thafi  in  any  rir^-v  inns  rfvi^iKin,  and  jKirticnlar  altontiojj  Ji 
nt'oentnution,  whi«'h  will  In*  fonn^l  ntiirktHl  on  ovory  woni,    Tho  tvjNki^nitdjii^d  mti 
hits  l«evn  jifrfally  imyninved,  renduring  ivHurrntx*  iiniHt  more  wii^y,  and  vvtrry  cure' 
taken  with  the  nu'dianind  exfcution.    The  %'oluiut*  now  ouniatm  the  injiticr  uf  aI 
fotir  imUnury  *H'tavos, 

A  IwHjik  of  wliicfi  every  Ain^rN'uu  i'Uj?bl  to  W 
|jroail,  Wlum  tlir  IdiiiknI  rAutlxjr  oi  tln.^  w*»rk 
|kftAil4^d  ItWiitV,  IM  ••!  >:kMv  nil  <A'  ii-  l»':ir<  il  Ic^l  tfn-  1nn»k 
ftliOUtil    Ml  ' 

n'ieaoc  wi 

HkhftiJ  J    [ 

tli«  rcviNioj*  ui  4^iiil 

<itvMi|r  Ixj^-iU,  til  iMiU 

mid  initmeii  wirJ  i.^cn 

ffclille  U»  r^dlt  it  i4»  m  \ii.i.«rlk  oi  L\f  1   lie 

f>iltt<*(l — i*>  f'ftiry  It  on  f»U">ullly.  wit '  i lUt- 

niptiini..  itl'imi  "tlio  urooves  *>f  tln'i   .  i  niT- 

rlh-l  -  itfftimtv     T'.. -li.M.» 1.^  ...Mtiirlo 

oftli                     h  l>r  rMinRli'-M    -  I-  I--HM  .-1  unci 

fsUT!-    '  .-,  I.  it   I*  tiltly  11'^*-  --I'.iy  t'l  Hat.j   thai 

more  thruii  »«i}(  thoD.Hand  new  sutjjouUi  Imve  been 
liiided  in  tho  pfe»<?nteciitioti.— JPAi/at/*//»A<a  MtnUctU 
T^mti,  Jan.  3,  1874. 

About  the  tint  bnok  imrolni^ed  by  tti«  rii«tilc4il 
«3Cp?Rniiit<>r      ^  ,  ,^un 


work  tiiw  l>i«et» 
and  ucH'dii  no  Hv< 

liMMn^    It   t..   rli.-    I 


iMlij       ' 

iml  itf  Phn . 

Par*---!- 
ftUd     . 
Utt*  I 


-1 
f 

llOn  MHrUtv- 

-.i»»» 

T 

..-1         *,u 

-t.. 

*fi 

In 
Iftteralf  &.-  ^< 
to  the  |»riirn>iii 
UttldrMit'-  and  in 

liiel 
diet' 

»tUiii 

f.fi  Ki.    . 

Ad &rrmig:i*jiK<nt  wJiioli  gicjitiy  rucilitAtes  refcredvo. 
— thnfitmnti  Vttrnr^  Jan,  M\  IWT-I 


]-        Ir    ujv-i    ln'iTiii'^t    J  Miii^fU'iMU., 

ions  thfti  it  t>eeftnie  at  once  Hip 

.r<,i  ,]»jf»  ^.-]|^j>»Y<»r  rncMJiolne  wa-«« 

in   no  r<>rm«['r 

addition*  l»ci'H 

crp  miv- Mimw  in  «niiiJI  rnps; 


A  valuable  dlotfanary  of  the  term*  «n»plo, 
'  inedttdiii*  and  1ti*»  »!li»»d  «»r{<«n^fH,  nrjd  ti/  Um 
(ions  of  Itc        '  ■  '         '  "    h< 

wtdt  doAf^i '.  ■  ity 

il.tuln'v.I  — 

iLnd  I 

'  MhtoIi,  1:<TL 

It  hii><  tho  rnrc  m«*rlr  ttiKiitcf^rtAitily  lift»  m 


As  u  Miandard  wlm-U  of  reftsren* 


hi  tlic  English  UngUMKoforiiccitrMeyiuiclox 
c    Dnngiiftnti'fi  |  rcforotioec.— JU/wion  MaUeal  Qtuett^ 

HOBLYN,  BICHART)  I>.,3l7lX 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collal 
Sciences.  Hevis<jil,  with  numerous  addiiioiiH,  hy  KiA<:  Riyh,  M.  I).,  kte  odii 
The  Anicriran  Joiirnal  of  tliv  Mi-dicjil  Sciences,  In  one  largo  njviil  12nio.  vi>hiiiK»  of] 
double-cohiinne*!  page^.     ('I<dh.  61. oO;  leatJter,  ^2,UU, 

11  la  the  Ijeat  Umk  of  dertuJtiott^  we  hftfe,  mtd  ought  filway«  li»  b«  tinoo  the  •ludant**  IaMo. 
Medical  and  Surtfteni  Jnurnn/: 

RODWELI.,  G.  r.,  r.SrA,S„\F.  C.  «., 

Lfctnrrf,,„  y.uurnr  Srirnrt' nt  fJhrf4yn  (y^ttrftr,  EffjiatuL 


O.  p.  litxlwell,  I'^litor,  rharlfti  Tomlin^on,  F.K.8,,  F.C.8^  and  Richatil  VN' 
B,Se,     PreiLHled  by  uu  E-^say  <»\\  iW  \\\au>rv  Ky\  v\v^.  V\\^*vca.l  8cient*«.     In  o 
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HARTSHORNE,  HENRY,  M.  D., 

Lately  Profe»»w  of  Ili/giene  in  the  University  of  Pennsylvania, 

A  Conspectus  of  the  Medical  Sciences ;  Containing  Handbooks  on  Anatomy, 
Piiysiology,  CTiemistry,  Materia  Medica,  Practice  of  Medicine,  Surgery  and  Obstetrics. 
Second  Sition,  thoroughly  revised  and  greatly  improved.  In  one  large  roval  12mo. 
volume  of  102«  pages,  with  477  illustrations.    Cloth,  $4.25 ;  leather,  ^5.00. 

The  object  of  this  manual  is  to  afford  a  conven-  The  work  is  intended  as  an  aid  to  the  medical 
lent  worlc  of  reference  to  students  during  the  briel  student,  and  as  such  appears  to  fulfil  admirably  it* 
momentA  at  their  command  while  in  attendance  oblect  by  its  excellent  arrangement,  the  full  com- 
upon  medical  lectures.  It  is  a  favorable  sign  that  pilation  of  facts,  the  perspicuity  and  terseness  of 
it  has  been  found  necessary,  in  a  short  space  of  language,  and  the  clear  and  instructive  illustra- 
iime,  to  issue  a  new  and  carefully  revised  edition,  tions. — Amirrican  Jwtrnnl  of  Pharmacy,  J u]y,  1874. 
The  illastrationa  are  very  numerous  and  unusu-  The  volume  will  be  found  useful  not  only  to  stu- 
ally  clear,  and  each  part  seems  to  have  received  dents,  but  to  many  others  who  may  desire  to  re- 
its  du**  Hhare  of  attention.  We  can  conceive  such  fresh  tiieir  memories  with  the  smallest  possible 
a  work  to  be  useful,  not  only  to  students,  but  to  expenditure  of  time.— A.  1'.  Mrd.  Journ.,  Sept.  '74. 
practitioners  as  well,  it  reflects  credit  upon  t.he  ^he  work  before  us  has  many  redeeming  fear 
industry  and  energy  of  it.H  able  editor.-^M<o«  '  t^^.,  „„t  jn^ssessed  by  others,  an^  is  the  belt  we 
Maiteat  n,id  Surmeat  Journal.  Sept.  3, 1874.  ^^^^  geen.    Dr.  Hartshome  exhibits  much  skill  In 

We  can  sav,  with  the  strictest  truth,  that  it  is  the  condensation.    It  is  well  adapted  to  the  physician 

best  work  of  the  kind  with  which  we  areacquain^  in  active  practice  who  can  give  but  limited  time  to 

ed.    It  embodies  in  a  condensed  form  all  recent  familiarizmg  himself  with  the  important  changes 

oontributions  to  practical  medicine,  and  is  there-  that  have  l)een  mode  since  he  attended  lectures, 

fore  useful  to  every  busy  practitioner  throughout  The  manual  of  physiology  has  also  been  improved, 

our  country,  besides  bemg  admirably  adapted  to  and  gives  the  most  comprehensive  view  of  the 

the  use  of  students  of  medicine.    The  book  is  latest  advances  in  the  science  possible  in  the  space 

fiiithfullyand  ably  executed.— CAarte#ton  Medical  devoted  to  the  subject— /*em>w.  JT/.  o/ Jlfcd.  Sept.  "74. 

Journal,  April,  1875.  

NEILL,  JOHN,  M.  D.,  and  SMITH,  F.  G.,  M.  D., 

Late  Surgeon  to  the  Penna.  Hospital.  Prof,  of  the  Institutes  of  Med.  in  the  Univ.  of  Penna. 

▲n  Analytical  Comi>endiuin  of  the  Varioius  Branches  of  Medical 
Science,  for  the  use  and  examination  of  Students.  A  new  edition,  revised  and  improved: 
In  one  very  large  ro^al  12mo.  volume  of  974  pages,  with  374  woodcuts.  Cloth,  H ;  strongly 
bound  in  leather,  r^sed  bands,  $4.75. 

LunLOw,  J.  z.,  M.n., 

Consulting  Physician  to  the  PhUadefphia  Hospital^  etc. 
A  Manual  of  Examinations  upon  Anatomy,  Physiology,  Surgery,  Practice  of 
Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy  and  Therapeutics.  To  which 
is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised,  and  greatly  extended 
and  enlarged.  In  one  handsome  royal  12mo.  volume  of  816  large  pages,  with  370  illus- 
trations.   Cloth,  $3.25 ;  leather,  $3.75. 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  espe- 
cially suitable  for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 

WILSON,  ERASMUS,  F.  B.^ 

A  System  of  Human  Anatomy.  General  and  Special.  Edited  by  W.  H. 
GoBRECHT,  M.  D.,  Professor  of  General  and  surgical  Anatomy  in  the  Medical  College  of 
Ohio.  In  one  large  and  handsome  octavo  volume  of  (516  pages,  with  397  illustrations. 
Cloth,  $4.00 ;  leather,  $o.0(). 

SMITH,  H.  H.,  M.n.,    ami    HOBNER,  WM.  E.,M.n., 

Emeritus  Prof,  of  Surgery  in  the  Univ.  of  Penna.,  etc.         Late  Prof,  of  Annt.  in  the  Univ.  of  Penna. 

An  Anatomical  Atlas,  Illustrative  of  the  Structure  of  the  Human  Body.  In  one 
large  imi)erial  octavo  volume  of  200  pages,  with  634  Imiutiful  figures.     Cloth,  ^4.50. 

CLELAJSn,  JOHN,M.I>.,F.B.S., 

I*rofessor  of  Anatomy  and  Physiology  in  Queen's  CoUegt^  Galway. 

A  Directory  for  the  Dissection  of  the  Human  Body.  In  one  12mo. 
volume  of  178  pages.    Cloth,  $1.25. 

BELLAMY,  EDWART),  F.  R.  C.  8., 

Senior  Asiiiiftnnt-Surgeon  to  the  Charing-Cross  Hospital,  Loiuion. 

The  Student's  Guide  to  Surgical  Anatomy :  Being  a  Description  of  the 
most  Important  Surgical  Regions  of  the  Human  Body,  and  intended  as  an  Introduction  to 
Operative  Surger}-.    In  one  12mo.  volume  of  300  pages,  with  50  illustrations.    Cloth,  $2.25. 

HARTSHORNES    HANDBOOK   OF   ANATOMY  HORNER'S  SPECIAL  ANATOMY  AND  HI8T0L- 
AND  PHYSIOLOGY.    Second  edition,  revised.        OOY.    Eighth  edition,  extensively  rovlserf 
In  one  royal  12mo.  volume  of  310  pagel^  with  220        modified.    In  two  octavo  volumes  of  1007 
woodcuta.    Cloth,  S1.75.  with  32»  woodcut*.    Cloth,  ffi.oo. 

8HARPEY  AND  QUAIN'S  HUMAN  ANATOMY.  HEATH'S  PRACTICAL  ANATOMY.  From 
Revined  by  Joskph  Lkidy,  M.  D.,  Prof,  of  Anat  in  London  edition,  with  additions  by  W.  * 
Univ.  of  Penna.  In  two  octavo  volumes  of  about  M.  D.  In  one  V^nvo.  No\vvnv«  oil  ^<^  \«i. 
1300  pages,  with  511  illustrations.  247  woodcuU. 
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Henry  C.  Lba'b  Son  &  Co.'*  Poblicatioss — ^AnKtoniy. 


AIjLEX,  HARBISON,  M.  D., 

J*rofeJiaQr  of  Pht^s*^>liJiftf  in  the  CnivtrMty  of  PetifuyUftnifu 

A  System  of  Human  Anatomy^  Including  Its  Medical  ai^ 

Helations.     Fur  Ihe  ij?*c  oi  Pvuctitioners  ami  Stiult-nts  of  Mtniiiirxv     ^^ 
lUiclon'  Cliiipter  on  llibtology.    Ly  E.  O.  8iiAKEsrE.uiE,  M.  I),,  Opluhsilu- 
rhiladelphiu  HopnltuL     In  duv  Inrgt'  urnl  bondsome  quarto  voluiue  of  n^mni 
rohmiiifd  imyes,  \»iClr  ♦i8u  illustrtilicm*  on  109  lilhogrophin  plates,  mnny  of  vj 
colore,  and  nitciut  250  engnivirgs  in  the  text.     In  six  t?t'Clitiris,  ^Ltich  in  a  iKirUVtli*!. 
I.  Hjftology  {Ju»t  liradtf).   htiiion  II.  BosES  and  Joi^ib  {Jrrft  }f^»ffy\      ^r*^v 
MuwTLB*  AND  Fa2!li.e  {Jn^t  Unidtf)^     Set'tiOfi  IV.  Artehixs,  Vf  ^ 

{Jmt  Ready).     8^*«'tiijn  W  KEHVOt:*  Sy.vthm  (/«  Pre*i»\,     Section 
OF   Dk.e^tion  and  Gemto-Lrinaky  Organs  {In  Pvav),      Itw  jmt  r-vin^iny 
f*or  «(Ur  btj  ttah«f^np(i(m  only. 

EXTRACT  FROM   I>'TRODrCT10K. 

It  b  the  cleiiif;n  of  tlii&  1  ixik  to  [>resent  the  facts  of  hnjiitui  antttooiy  in  iW  ii»iii 
Bnitecl  to  tlie  re<|mrctncnts  of  ilie  student  und  the  practitioner  of  nu'iIiriTir'.     Tlic 
believci*  lluil  mkIi  u  licok  h  needed,  inut-niuch  as  no  tieulij^e,  n.-  Inr  os  he  kmiws  i<inf;tl 
ttddition  to  the  text  des«criptivc  of  the  subject,  a  systematic  prei»entatioi*  of  suih  auulo 
facts  as  nin  be  applied  to  practice. 

A  loeik  M'hti h  ^ill  le  nt  cnce  ucciirote  in  fltatement  nnd  concise  in  teim» ;  which 
an  acceptable  expnswicn  of  the  present  state  of  the  f*cience  of  atuitomy :  \*hieh  vrlll  i>:! 
nothing  thut  iiui  be  iiuide  npplieuble  to  the  medk^l  art,  Jimi  whi*  h  will  thos  eirib 
of  surgic  «l  iroportunce,  while  c  mittinR  nothing  of  value  to  clinic  al  i 
tit  Imve  an  excuse  for  exiHtenee  in  a  country  where  njost  sureetinis 
and  where  there  are  few  general  practitionei^  who  have  no  intertM  m  ^.-.  t-  i  > . 

Among  other  matters,  the  book  wilt  le  found  to  eontuinan  elaborate  deM^ripiicn 
lifesiiet*;  an  account  of  the  normal  development  of  the  Lmly ;  a  faction  on  the  mitui 
varieties  of  monstrosities;  a  section  on  the  method  of  conducting  po«»t-morteni  ex; 
tions;  and  u  Aeition  on  the  futudy  of  the  anperlieies  of  the  body  taken  ns  a  guide 
|Xihition  of  the  deeper  slnictures,    Thes^e  will  apj»ear  in  their  apnropriate  plaee«t 
bulKtnlinuted  ti>  the  uesi[J!n  of  preRenling  a  text  essentially  anatomieal. 
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Uenby  C.  Lea's  Son  &  Co.'s  Pcblications — Anatomy. 


JSAV,  HENRY,  f.  R.  S., 

Lifturrr  on  Anaf'/mii  at  St.  0<iyrifc*i  Iloepifat^  Loruion, 

Anatomy,  Descriptive  and  Surgical.    The  Druwio^  by  H.  V.  Carter,  M.  D,, 

m*l  Dr,  W'^ii-TMAroTr.    Tln'  (iissL-ftioiii*  jointly  by  the  Alithor  and  Dr.  Cartkr.     With 

Intn^iiiunioni  on  Cifncral  Anntoniyand  Developmeni  by  T.  Hoi,ME8,  M,  A.,  Surceon  lo 

l>e«*rge'tt  Hiw>i>itail,      A  new  Americjin  fn>m  the  eighth  enlurgerl  and  itnprnvQHl  L«5mlon 

ilition^     T<»  which  i%  ucbleil  the  seutjnd  Ainerifan  fn:»m  tlie  hitesi   English  t?diti<m  of 

,4XI>M.\RK.S    >rEr»lf;AL    AXP    SURUR'AL,    by    Lt7rHER    HOLTJEX,    F.  RX'.  fcs.,    ftllthof    of 

Humftn  (Osteology,"  '''A  Manmil  of  iJlHsit'Ctions/'  etc.  In  one  magnificent  imperial 
nnvo  volume  of  0'J3  pti^Qf^  with  521.^  Ui?ge  and  elalwnte  en>(ravings  on  wood.  Cloth, 
*.<H>;  leather,  raisc^d  bundiii,  $7,<JNl»  ;  half  Ku^iUj  niiiied  baiid^  .^"T.o^X 

The  aiitlior  lui^  eiidt?;ivored  in  thb  work  to  cover  u  more  extended  rnnge  of  subjects 

inn  i.H  riistopnary  in  llic  ordinary  text-books  by  ^^iviiig  not  only  tiic  detftil;*  ncL-easury  for 

the  vtndeut,  but  iil^o  (he  applic;itKm  of  those  details  t^i  the  practice  of  medicine  and  surgery, 

lhuf«  rttulerin^^  it  lw)tii  a  jjfuttte  for  the  learner  tind  an  admirable  work  of  reference  for  the 

'tive   practitioner.    The  enj;'ravi ngs  form  n  s[>eciid  featiiro  in  the  work,  nmny  of  tliem 

'iniiT  the  sizo  of  nature,  nearly  all  original,  and  having  tiie  aamew  of  the  various  pttrti* 

irinted  on  the  body  of  the  cut,  in  place  of  figiiresi  of  reference  with  dc^criiJtiona  at  the  foot. 

They  thus  form  a  wniplete  and  splendid  series,  which  will  ><rently  tuso^i  the  Btndent  in 

inning  a  «"lcar  idea  «»f  Anatomy,  jind  will  iibio  scTVe  to  refres^h  the  memorv  ol'  those  who 

Kty  find  iu  the  exi^'encles  of  praclire  the  necessity  of  reciilliug  the  details  of  the  ilifistrrting- 

oom.     Combining,  us  it  dm*,  a  (x>mplete  Atlas  of  Anatomv  with  a  thorough  treatise  on 

ssteniatic,  <lis*tTiptive  and  apjdied  Anatomy,  the  work  will  )>c  found  of  great  service  to  all 

diysiciuns  who  receive  students  in  their  otTic*^,  relieving  Ijotli  preceptor  und  pupiJ  of  much 

dx)r  in  laying  the  groundwork  of  a  thorough  medical  education. 

To  the  present  edition  lias  Ixjcn  api>ended  the  recent  work  by  the  distinguinlie^l  anato* 
list,  Mr.  Luther  Hohlen^"  Landmarks,  Medic4il  and  Surgical  "—which  gives  in  a  clear, 
nidetiaed  und  syFslematic  way  sill  the  information  by  which  the  pniotitioner  ean  determine 
om  the  external  surface  of  llie  b<xly  the  position  of  internal  part**.  Thus  cvjmplele,  the 
ork,  it  is  lK?lieved,  will  fuimish  a!l  the  assistance  that  can  be  rendered  by  type  and  illus- 
at  ion  in  iinatomiai!  study. 

!       '    '       i'  of  tliis    gers' a.^  it  has  been  '    -     "■        *^-        ..-^     ^^ 
i^  nearly    roj^ards  comp!et^  i  ity, 

devoted    t>eauty and  cneapi  Irnt 

addition  should  enter  a  m^'jnin  -ru.  u  «itJsoiit  n;  m^  i>hy- 
a«(  indii*>  sictAD  eau  alf+>rd  to  hare  it  absent  froBx  hi?*  library, 
und  BUr-    St  Loui4  Chntcal  liiiCimi,  Sci>t.  mis. 


>lo  C"  the  I' 


Also  for  hale  sjiparate — 
OLDEN,  LUTHER,  F.  R.  C.  8., 

Sttrffeon  to  SL  Barthu/omnc'a  and  tht  hhundlinff  Mmpitalt,  London^ 

Landmarks,  Medical  and  SurglcaL  Senind  Ainerit.*ijn  fmm  l  he  latest  revised 
English  edition,  with  :id<litiinH  by  W,  \V.  Kkes,  AL  IK,  Pix>feiw*nr  of  Artinlic  Anati'*my  in 
tlie  reiuij^vlvania  Ac:ukniy  of  the  Fine  Arts,  formerly  Lecturer  on  Anatomy  in  the  Phila* 
delphia  S4'hocil  of  Anatomy.     In  one  han<ta<>me  llimo,  vrdume  of  14H  pages.     Ch>th,  ^1.00. 

,1,  iif  -i  'AUi]  yuiiiig  prji'Jtitlo«ur*eljook. — PAy- 
Nov.  H?ii. 
r  yoi»nK  ^ftrftenn  t)ii«  is  prac- 

I'llI      Idrft-     ) ].  W.^      hif-nrtjlj 


\\    I  A-  lit'  irl       |l  r«'. 


it  ty   wiiOtMi  in  I  ' 


J> ALTON,  JOHN  C,  M.  />., 

1'fofr.ierjr  t>(  JVi\fMtolo'Jt/  fn  fhr.  f'ttftrtfr  nf  /'/•;/«  urn;!,"  nri'l  S'Jrfjcwu,  A'c"'   Vurk^ 

The  Topographical  Anatomy  of  the  Bram.    In  one  verv  hundNome  quarto 
idume  of  ahujt  'Jfuo  paijt*H  of  dei^criptive  text.     Illuptrafed  m  ith  rorly-nine  life-sixe  phoio- 
jtaphie  illustralinns  of  liniin  Secti«»ns,  with  a  like  niunber  of  laitline  explanatory  platev, 
lit  well  as  many  ea refill ly-exeeiited  w<HHbni>i  through  the  text,     P^'ejHtrhuj. 

,LLIS,  GEORGE  VINER, 

Demonstrations   of  Anatomy.     IVdng  a  Guide  m  the  Knowleti^'e  of  the 

[uman    Hody  by  Disseetion,     ]iy  <iEnR*iE  ViNiai  Kllis,  Knirritiis  Professor  of  Anatomy 
[in  Unireraity  Lollege,  Ltnidon.      From  the  eighth  and  revised  Lomlon  edition.     In  one 
rerv  hamboiue  octavo  volume  of  716  iwges,  with  249  illustratiun*.    Cloih,  $4.25;  leather, 


BUis'  rteraonstratioDS  U  the  favorite  t«xt-'wolt 
of  thi  Eoe:lL«h  student  of  Anaboniy.  In  pAMiuK 
through  eight  editions  it  has  been  »o  ix'vl!»e*i  and 
ftdapt«<i  to  the  ne«d9  of  the  Ptudeut  that  it  would 
feem  ihutii  /laJ  almovt  roai?fied  pcrfcctiQU  lu  thia 


!<peeial  line.  The  descriptions  nro  cli'fvr,  und  the 
methods  of  pursuing  anntoniioal  iiiTotitigatUins  are 
l^iren  with  «uch  dutAll  thAt  the  IkhjIc  ti*  JioneMtly 
entitled  to  its  name.— ^.  Lwtit  CfiniMt  BMjffi^ 


Henhv  C.  Lea's  Son  &  Co.'«  PuBUCATtoNs— 1 


i>aTjTON,  JOHN  a,  M.  I>M 

PtuftJMtor  of  Phi/hioh*fiff  in  fhf  ihltrgt  of  PhyiieiufHt  utut  Surgtottt^  3>ic    l'«rt,  *!*►. 

A  Treatise  on  Human  Phyaiology.     I>esigned  for  the  u«e  of  Sttid^tn* 

Prftrtitioiiors  of  Me«rK*itic*.    Seventh  edition,  thoi-otighlv  r^nis^y!  ami  rewrinen.     In 
very  Imndsunie  mnuvo  vohinic  of  7l'2  pages  with  2o2  l»eiiiiti(Vil  enimivinKH  *in  wikmI.    tU 
$5.00;  leaihei,  ^CtM);  very  htiinii^^nie  hulf  Rii^itt,  raiscU  bonds,  ji6.50, 

The  reiJiiUilioii  wliiclt  ihiw  w'<irk  ha-s  acfjuiredas  ii  tv»mpurliind  <iijnveiii«niiiiitui 
the  mcwt  AilvnmiHl  txHulitioti  of  ht i man  physiology  renders  it  only  nei-t'ssaTy  t  lii 

the  Aiith<»r  lius  us^idmnirtly  lnlK>rtfl  to  render  the  pr€»!?^nl  e<lition  worthy  i  ^^<^■ 
ihe  niiirked  fHvor  jicf*>r»le<i  lo  previous  itwues,  arwi  tliat  every  fare  Iium  lui'n  U-. 
ihe  tviiogTsn)hiral  execution  lo  niuke  it,  u^  !>ereti»fore,  one  of  ihe  huudnomest  |m«luitiw 
f>f  tlie  Anjeriain  pre**. 

The  merit*  of  Profe»»or  I>Alton'»  u^xt-book.  his 
i^mor.rh  find  ptpa^lnc:  ^fr!".  flu*  rfmnrknM**  »*!eft«- 


prerioits  on*,  luid  will  t«ud  Uf  keep 
p*>*l*Hf    A9   Ui  tj)«  mo^t  re<*MiJt  mJl.i 

'oglcfti  knowledge^— Jf«-A«i;nT»  .ii.-ir/r-   i 


tmvf   itui'ii'    Ills   f  .\c-iHH»u     rrif  "iiv   111*1^1   i'iniiJii»r 
to  American  dtud^Dt'*,— .l/<>^.  /f^vorrf,  Marrh  4»  1H82.     » 
rertjftlnly  no  phyMJologtoiil  work  ha^  i^vn    i-^^iied      A 
from  thts  prtss  that  present^tl  1  :  iti     tiii«tiil 

A  eiearer  ftud  more  eurrm'tive  !.  ry     n**.     I.^ 

pHge   hiear*  OTidonco  of  thf^  ,n      mwiip  ^ 

tK*t  )ia.<)  Uken  phice.    T' 
more  compact  (01111.  yf<f 
tfttiicdt  und  no  MihJ4»ct  1- 
AltiT'gotJicr  this  edUlon  i*.  t\i,r  m  ^i-ivjini-e  ."f  uny 

m>HTERn  MICHAEL,  M.  1>m  ^-  R^  S., 

P»'tt(fi>f\fr  uf  Ph*i>i\nUM}*t  iu  Cumhttftjift   Vuiretii(%  En'jfjunil. 

Tezt>Book  of  Physiology.     Sectmd  Amencon  from  the  latef*t  EnKiiHli  eiUti 
Eilited,    with    exlciitnivt'    n*»i*.'H  and   adtliti*»us    hy  EdwaRH   T.    Kelt  liKRT»    M.    D. 
L>enionstnUor  <>f  Kxperinieiital  Then»j^>culLt'H  in  the  Uiiiversiiy  of  Peniisylmfriit.     In 
hmidwjnie  n>yjil  I'Jnio.  vohinie  of  09U  pages,  with  2*5U  iUuKi,     Ckith,  $'S,2o;  Iwither,  t^{ 

A  tnoriL^  or»rriii»n,i.'t  and  arlt-utifi^'  w.i  k    ni  physiol-     pufa"^'.^  tliit  the  (kbundntit  fnu^i  Uil,  In  ■^}>ttg  of. 

♦iitfv  ha?"  nt'vi^r  bt't*n  pubilt«ht"i  if'V^iour-  '  <>i  >  ♦',  i*»    not 

selves  not  tn  Im.>  rni«tnkfU  iu  it  it  has  '  -  utthe  wfiol« 

now  iK'eii  iiitn^din-' d  iii(^-*  •■  >'  <«otlege     ^!  'mm- -.mi  fn>  w 

n.     Thm     ;' 


iu  wtdch  lite  Eiiui 
work  foufrMTn-*  t*>  ■ 
Httd  ootnnarutlv.' 
urftlitm  tin?  1  I 
htry  and  tfi 
and  othov-H, 
to  render  {li»>  w): 
neot^d  in  its  vari' 

nai  (inii  Ejr'tnUHTT, 


•  »K>tO; 


^M'lOJRT 


lucid   tUid   >vell   '_!ou- 


Dr.  MiciiAcI  Fost«r'ii  Mamint  ^f  PhminUvffi  has 
tieen  tran^bt^d  into  th.?  0»'rnia«,  with  «  ptci^v^ 
hy   Profeejfor  Kflhno,      Ivrthtje  jMdTita  oiu  fo  his 


milhor  hjiA 

tiou  Af  tr  ii 


ology.- 


rrii.i  M^'i    /,'r.  Trr-^^,•,  ,lil(,r  l^ 


CABPENTKIi,  WM.  B.,  M.  IK,  F.  R.  8.,  JP.  G.  8.,  F.  X. 

RcfjiHtrttr  fn  (hi'  f'$in(rtxifu  uf  Lotuluu^  rfr. 

Principles  of  Human  Physiology,  l^jiiterl  hy  Hexhy  PowEa.  M.  Fl.,  lAti 
F.R,C.  S.,  Exaiiiint!r  in  Xatural  Si  ieiuv?-^  l'niver>iily  «d't">xVoni.  A  new  Attierio.tti  fn«rii 
mghth  reviseil  and  ^^nhirywl  LtlitiiTn.  with  note*  tij id  addition*  hy  Fr^vncih  G.  SMITH,  M. 
late  Prtifehsor  uf  the  Institute**  of  Me<linne  in  the  rniversity  of  Pentu*ylvanifl.  Iti 
very  ktrge  unA  hsniflnonie  <M'tavo  voliimo  id"  1<>8;J  pitges,  with  two  phileh  and  ;I73  11 
tratioits,    (Uoth,  ^o."»0 ;  leather,  |(UU;  liulf  lUiiwia,  $7. 

WHhnnt  (UijinrtH^K  tnut(^r\t\Uy  fri»Mi  the  ittdictcmft     th**  fitftf^-t  *t<»««*»  of  fhe  worrl,  f*  «h#  pprnliwU-^ 

^■■" '"■  '  "   •  ■"    '■  '  ■   '    •' Hhii'  orijciimUy  •'hoM\     n    "" 

'  <l«*ify  fmvi^  beon  ill-      i 

'  I  Hind      Thr  Anicri- 

erti»  •■»*ju..i  Hit-  i*.jii,-vi  i.*(un  tr-if  piiragrAph!)  were  \ 
ut>(^e»»ury  to  bring  tljo  work  uf.  l^i  the  lcjv«>l  of  tli*-  . 
•pi^rir-e  *inc©  tho  Ijist  EiikIt**Ii  «*ditioi»,  «nd  hiw  'i 
thus  rendered  it  ».  thoroup^hlv  Pompl«*te  oomfieti-  r 
clhun  of  phyjiiology.  Alt«K*>t)ier  There  nrr  few,  if  i 
any,  txealisi*.  tm  the  Hiibiecf  wj  w^H  Oftiotilau'd  tn  t 
ikttrftot  and  instruct  a  student  hj*  thiH  one*.— Jf»l»mi!     r  i 

The  editor**  hdve,  with   their  Additions  to  th«     I  ' 
only  work  on  physiology  in  our  1ftogun|c«  thit,  in     f'^"*'  ""^  f.'i,.iiK*'. 


iT  i>  f  / 1'.  fr.T'p  .rf  J 


CARPENTEH'Hl'UIZE  ERSAV  ONTHEl'l^EAND 
AsuKjEpr  ALo.iioLir  Luir.ms  ix  JIkaitii  .^?in  l>i«- 
►  Air.  With  A  iprtfrtf-iA  hy  D.  F.  Cosmi:,  M.  !>..  aftd 
cxplAnAtlont<  of  •*('icntiflo  word*.  In  one  «*in»]| 
I'imo,  volume  of  Hm  |>ftgCH.    Cloth,  m  conu. 
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FOWNE8,  GEOBGE,  Ph.  B. 

A  Manual  of  Elementary  Chemistry:  Theoretical  and  Practical.  Revised 
and  corrected  by  Henry  Watts,  B.  A.,  F.  R.8.,  Editor  of  A  Dictionary  of  Chemistry, 
etc.  A  new  American  from  the  twelfth  and  enlarged  London  edition.  Edited  by  Robert 
Brido£»,  M.  D.  In  one  large  royal  12mo.  volume  of  10.31  pages,  with  177  illustrations 
on  wood  and  a  colored  plate.    Cloth,  $*i.7o ;  leather,  $3.2o. 

The  book  openfi  with  a  treatise  on  Chemical  louft  domain  i>f  organic  chenilstry.  In  point  of 
Pliyoicff,  including  Heat,  Liglit,  Magnetism  and  fuIueMS  the  work  U  a  M'ldern  Dictivnaty  of  Chem- 
Electricity.  TheHe  suV>jectH  are  treated  clearly  istry.  In  it8  explanations  it  in  a  clear  and  able 
and  briefly,  but  enougrh  is  given  to  enable  the  stu-  j  treatise,  embracing  many  valuable  tables  from  the 
dent  to  comprehend  the  facts  and  laws  of  Chemis-  standard  workH  of  (jrnham,  Miller  and  Gmelin. — 
try  proper.    It  i«  the  fasliion  of  late  years  to  omit    Canada  yUdical  JicconI,  Sept.  1878. 

«i^f  ^  j!?"^/- L^r\  J.'^nit.o^  fi!f  "l^fP"'  ^Jl!  !^r^A  The  work  is  too  well  known  to  American  studenta 

kS"  hi'  Jlil?2VJli^i'?.?rf.t°itiA*^"?  to  n«^d  any  extended  notice ;  suffice  it  to  say  that 

^h*ill  5I!J*  *»K?Pi''«®ii.^i'^  STl^i^oL?!!  p'if^"^  iiS  the  revision  by  the  English  editor  has  been  faith- 

«/rh^^t?ir'pMio«J?Pht'^hT-*^^^^  fully  done,  anti  that  P?ofessor  Bridges  has  added 

?f«^^  Th2*   fJ^'  .rSL^^il^^v*^?"  ^"V'^®  ?./  hIo  Home  fresli  and  valuable  matter,  es^cially  in  the 

iJS;.*.   Jir    ;iS  nlILrfv\n/l?,  IV  «A?V^^^  i  inorganic  chemistry.    The  l»ook'  haValways  been 

!?r'i?r^V  ?'^-„lt.*//L^n^„5ll-„»i!^^^^^^  favorite  in  this  country,  and  in  its  new  shape 

i!f.l«!l^^»Ml*if?o*J«  riP«^7!"m^^^  bids  fair  to  retain  all  its  /ormer  j>re^figi. -Boston 

cessors,  which  is  ^^aying  no  a  »ttle  of  a  book  that  j^^rml  of  (Jhemi.tn,,  Aug.  1878. 

has  reached  itA  twelfth  edition.— OAio  3/Miica<  ife*  I                                      "       e 

cordcr^  Oct.  1878.  When  we  state  that,  in  our  opinion,  the  present 

Ti,-  .#.,^^n«  ««ii  ».«!.,«  tK^  «!««..  ««^  /..ii  ^^.^^i  edition  sustains  in  every  respect  the  high  reputa- 

,,  The  student  will  value  the  clear  and  full  exposi-  j,^^  ^,,i^j,  j^,  predecesiors  have  acquired  and  en- 

ti"';:ll/^-''iK?f»'^';rS  !!"*^,«^l'"Jl'yV8i/"'Z;o?irS    J^ved,  we  express  therewith  our  full  belief  in  ita 
S;'*tVT/''^*f.^I^iS    '"ti.I  nCn  n^uf  «t;!>Ht^io«i?*S,m    intrinsic  value  as  a  text.»>.K>k  and  work  of  refei- 
in   the   memory.      The   medical  practitioner  will  ,  enco.-Amfrimu  Juurnnf  of  Phan.inn,,  Aug.  1878. 
turn  with  pleasure  to  it^  copious  index  for  the  .  .m       b 

mo!«t  recent  fact**  in  the  somewhat  hazy  and  nebu- 


ATTFIELD,  JOHN,  Ph.  D., 

ProfesKor  of  Practical  Chr.migfrtf  to  the  Phannaccuticnl  Sunrfu  of  Grtnt  Britain,  etc. 

Chemistry,  General,  Medical  and  Pharmaceutical;  Including  the  Chem- 
istry of  the  U.  S.  Pharmacopoeia.  A  Manual  of  the  Cicneral  Principles  of  the  Science, 
and*  their  Application  to  Medicine  and  Pharmacy.  Eightli  edition^  8i>ecially  revisea 
bv  the  Author.  In  one  handsome  roval  12mo.  volume  <»f  701  pages,  with  87  illustrations. 
Cioth,  $2.50 ;  leather,  $.3.00. 

We  have  repeatedly  expressed  our  favorable  the  index  contains  three  hundred  new  references 
opinion  of  this  work,  and  on  the  appearance  of  relating  to  additional  material.— Z>rT<f/.7i>/«*  OVrular 
a  new  edition  of  it  little  remains  for  us  to  say,  ex-  and  (Jhemicnl  Gazette^  Maj',  187J». 
cept  that  we  expect  this  eighth  edition  to  be  as  in-  This  very  popular  and  meritorious  work  haa 
dispensable  t^.  us  tm*  the  seventh  and  previous  edi-  now  reached  its  eigljth  edition,  which  fact  speaks 
tions  have  been.  While  the  general  plan  and  ar-  in  the  highest  terms  in  commendation  of  its  ex- 
rangement  have  been  adhered  to,  new  matter  has  cellence.  It  has  now  become  the  principal  text- 
been  added  covering  the  observations  made  since  jKwk  of  chemistry  in  all  the  medical  colleges  in 
the  former  edition.  The  present  ditters  from  the  the  Tnited  States'.  The  present  edition  contains 
preceding  one  chiefly  in  the.se  alu<rations  and  in  t«uch  alterations  and  additions  as  seemed  neces.sary 
about  ten  pages  of  useful  tables  added  in  the  ap-  for  the  demonstration  of  the  latest  developments 
pendix.— .dwcrica/j  .Tonrnnfof  Phannacif,  May,  '70.    of  chemical  principles  and  the  latest  applications 

Each  of  these  editions  has  ><een  a  decided  im-  of  chemistry  to  pharmacy.  It  is  scarcely  necessary 
provement  on  its  predecessor,  until  now  the  pres-  for  us  to  say  that  it  exhinits  chemistry  in  its  pres- 
ent edition  is  as  perfect  as  one  could  well  expect  a  ent  advanced  state. — Cin.  Mnl.  iVncvt,  April,  1879. 
work  of  this  kind  in  l>e.  It  nos^tesses  the  advati-  The  popularity  which  this  work  has  enjoyed  is 
tage  over  other  chemical  works  intended  specially  owing  to  the  original  and  clear  disposition  of  the 
for  medical  students  of  being  also  quite  c«)mplete  faciH  of  the  science,  the  accuracy  of  the  details, 
ftsayc/*</n/  chemical  textrlxjok.  It  is  even  more  and  the  omission  of  much  which  freights  many 
particularlyserviceable  to  pharmaceutical  students  treatises  heavily  without  bringing  corrosismding 
and  apothecaries,  as  it  "includes  the  whole  (►f  the  |  instruction  to  tlie  reader.  Dr.  Attfield  writes  for 
chemistry  of  the  V.  S.  Pharmacopojia,  of  the  Brit-  ntudents,  and  primarily  for  medical  students;  he 
ish  Piiarnmcopceia  and  of  the  Pharmacopoeia  of  In-  always  has  an  eye  to  the  pharmacopoeia  and  ita 
dinr—Vmfmia  Maixcal  Monthln,  May,187».  officinal  preparations,  and  he  is  continually  nut- 

The  author  has  bestowed  arduous  labor  on  the  ting  the  matter  in  the  text  so  that  it  resptrnds  to 
revision,  and  the  extent  of  the  information  thus  the  questions  with  which  each  section  is  provided, 
introtiuced  may  Ik?  estimated  from  the  fact  that    —Meilical  nwl  Surfjical  /Jt/v/rfe-,  April  19, 1879. 


BLOXAM,  CHARLES  L., 

Late  ProfcJtsor  of  Chemistry  in  King's  Collc'tje,  London. 

Chemistry,  Inorganic  and  Organic.  New  e<1ition.  In  one  verj*  handsome 
octavo  volume  of  alx)ut  700  pages,  with  about  300  illiistrutionh.     In  pretix. 

BEMSEN,  IBA,  M.  J>.,  Ph.  J)., 

Prof€Haor  of  Chemistry  in  the  Johns  Hopkins  University,  BaUitnwf. 

Principles  of  Theoretical  Chemistry,  with  special  reference  to  the  Constitu- 
tion of  Chemical  ComiMmnds.  Xew  edition.  In  one  hand^iomc  royal  12mo.  volume  of 
aUiut  250  i)a§:es.     Prejxiring. 

Wohler's  Outlines  of  Organic  Chemistry.  Edited  by  Rudolph  Fittio, 
Pli.  D.,  Nat.  So.  I).,  Professor  of  Chemistry  in  the  University  of  Tiibinf^n.  Translated 
by  Ira  Rem.s£N,  M.  D.,  Ph.  D.,  Professor  of  Physics  and  Chemistry  in  Williams  College, 
Mass.    In  one  12mo.  volume  of  550  pages.    Cloth,  $3. 

BOWMAITS   INTRODUCTION  TO  PRACTICAL   \    ArtveTVcatv  Irotiv  t\v<i  t\xN.\v  \iaueiww  ^ew\>W.  ^»' 
CnEMff^TRY.  /.%V7.r7>/.VfS  ANALYSIH.    Sixth    \   ot\e  T<»yi*\\t«vo.\o\vmv«f.N«\X\\  \\\^>>'^^^^'^^^^*'~*^- 
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HOrrMAXX,  I\.  A.Jf.,Ph.JJ..  ^  BOWEIi.  JF.B..  Ph.D.. 

A  Manual  of  Chemical  Analysis, a* ajipU^fil  to  the  Exaniin:iiK.n  ..tMeiirir.i; 
Chenii'-iN  -in-i  :h*:ir  Prvf-arjii-ri-.  B*:iiu'  a  « iiiiile  lor  the  rv-terniinatir-n  iif  their  Lit*-:i~ 
mivi  (^'laliv.-.  -inM  i-^r  the  L»»r:e«.ti...n  •■t  Impurities  an«l  Aihiltenni«»n>.  F-^r  the  r.-*  ■: 
Pharm:t.:i-i-.  P?:y-i'  iir.s  I»n;i:^'i>:~  ar:il  Mansifai  tiirins  ^henii^t-s  an»l  Phamiai^mi'ral  a»i 
Me^li'-.;!  >:';'iei.»-.  Thini  nliii-n.  »nur*rly  rewritten  an«l  luiu-h  enlarirt«l.  In  vce  v.-rv 
handi^.rij';  ■/•.-Uiv;.  v.'l'im»r  •.!'  »;-!  i«a*'.-.  with  17'.»  inti<>tniti4.'n>.    Cl«»th.  ^,'1'*.     J>t^  .-.  ..'i  " 

Th«;  lir-t  [-^rtii-n  •?!"  ihU  w..rk.trt-:itin!i  oroi<'ratit>D>  ami  reaeent-.  an«i  irivini;  a  senrrtl 
accr^iint '.-r" :hi.-  meth'-l-  "i 'ht-niir-il  an:ily..i.i. !i;i<  ^•i'^n oinsiik-raM y  fiilanre^l  axuj  ..viupleieii. 
so  that  now  it  rtrf^ipi-  an  efli'^it-nt  an»i  expliiit  tftiide  in  tlie  pnuni«':il  ext-i-ution  «.»i  chemi'ai 
analyM-.  Th:ii  "M  v..himtrtri"-  ;»naly?i-  hx*  l»een  <Y,rn;>rM.n<lincly  extt-mUil.  uml  a  nr« 
chapter -m  lh<.- .-*i':irati«»n  an«l  «Miniati«»n  f»f  the  alkaloids  has  \tOi.-n  aiMe*!.  Thej«t'<'i»i 
and  main  jmrt  •^•t"  the  work,  ^-^^-niainin:;  the  phy*ical  an<l  chemir-al  oharac-teri'*tii>  f»f  uitin- 
cinal  rh».'mif:iU  and  of  tlie  meth*.*!-  •^•t  e>tabli-hinir  their  identity,  quality  ;in«i  j.»iir!tT.  h.i> 
been  mm.h  enlargei  and  impn»%-e<i.  new  i-ht-mi^-tiU  of  re<f^>£nuzerl 'thera|>CM*itir:iI  value"  iiavi? 
lieen  adde<K  and  new  tahles  an<l  many  aiiditional  illu^t^ation^.  intn.)ilii(v<l.  The  metht^b- 
for  the  qiuintitative  e<timatiiin  of  many  cheniii-rd-i  have  :dsr»  rw-eive*!  an  ini-r«ase«l  >hurr  • : 
attention.  E.>[K.vially  i^  this  inie  in  reeanl  t<.»  the  identiti<~ation  an«i  sep:iratinn  of  tlK*^  •■■" 
p<Ji<^inolIr>  |irr>in-riie>.  The  U»l»ors  and  re>nlts  of  pharmaL^jKeiai  revision-*  U.»ih  here  an«l  ir. 
Enrfii>e.  a»i  well  a-  the  kindre«I  literature,  have  not  l;een  ne^U-eteti :  >ii  tliat  the  work  will 
be  fouml  to  <tirre-ix»nd  with  the  most  recent  a<lvani'es  in  ehemieul  kiitiwlodec. 

CLOWES,  FBAXK.  I>.  ScLoMtfon^ 

,sv.«.,,  •  ,>^rlr'.r^-^[a•''■'^  fit  *'« 


ise   on  Praotica.1   Chemistry 


■  1   .L-  • 


An  Elementary  Treatise  on  Practical  Chemistry  and  Qualitative 
Inorganic  Analysis.  Sfx-«iallv  adapted  for  u>e  in  the  LaUiratorie^  t»t'  .Sidn^il*  ;ii>! 
Colle'.:».->  and  hy  Ik-irinner*.  Secf.»n»l  American  from  the  thinl  an«l  revi^il  Eiijrli^h  e»liii-r.. 
Inonf;  very  lian<l*-f)me  n»y:d  liimo.  vr.lunie  "f  372  pages,  with  47  illustration^,      t'loth.  ■VJ.'i". 

Th'r '•.'.!•■!■  ■•''>;-<-r -.f  thoiiurli  ■: '^>ftli*'I-r«««»^iitw'-.rk  ren'Iei-«  it  uriinfMliiribK-  t..  th«-  prim.-krv   ^-iji--: 

Wft- to  fi:tr.:-*.  «.|j- M'M'Ji  wa- -'iffioi'-ntly  *»Iviii'-ii-  iinli."<«i  *iM.]>I'?rnfUt»Ml   by  ^'-pi..-;;,  vt-rr.kl  expii-r 

tAiy  in  'fi»-  ■l.-^-;ij.ti...'i  of  ;i|jji;ir:ifiis«  «.  f*h»rrii<'.-\:-.  tii>ii'*  fri'iii  tlio  u-inln-r."  Tho    /::"- f/,^. .?./,'./   7-..r>' 

nTKlo-" '■!" '"Xj 'I  ifii"iiT:tri..ji,  ♦ii'..  «'.  ns  to  "ro'iin.-t-  tif  T>r.  <1 -we-,  i-xaitnnod    with   r«'iV«r*niv   :•■  r'..- 

V»  a  riiiiiitiinfii  tli*-  Mrni-mit  of  fti—i^tiiii'^i*  r*'«jiii!'»."«l  at»-»vi'  f-!,iiriis.  i»  toiinii  ti-tlto  ^^  tfr»-.it   i'ii;iir 

from  ;i  t.-i'h«'.'-. "     If  i-  :i  ;;»-ii*-r.i!ly  rt^ff\^u\r.t'A  fa<'t  "U  "th-T  •'Ifmeiicjiry  u«>rk?*.     A  siu.i,-i/t  \ 

thftt  I'W  '•{  r\,i-   riifi-t    -.rii.ii^   liiiifir:ii:c«"<  To  x\i:-  fuHy  rtMil>  tliJH  t«'Xt  will  sr-nr^^o'.v  ii»««-il   t". 

Utili»\  ..f;i  »'.y    1  tl,.- -riiill'T  t*-\t-J-.H.|;*  i- rlif^  f<..,  nu,-',_-  .,f  a   Tiit-r   in   f'.llowinc   .'.iit   :»:,v  ,.f  -...'. 

gr<-Mt..i,-    -.     . f'h.- ;-.'.:;';(i."--ri.i.i'.y»...i.'A».i.-!,  ;•••:  ;::i.ijt-  -n--  •::>.. 'j.— I'.j.  J/-   '.    .I/-...  •=;•..  \.. '  ;.«! 

GALLOHAV,  JIOItJJJiT.  F.  C.  V.. 

/•.•...'■.-■..    -'  Ai.i.ii..!  f  .'..;  ...  t;..  j;...nt  i;,n..:  „,->,..,  .,^.,  /,■,;.....;..  v. 

A  Manual  of  Qualitative  Analysis.  From  the  Mxth  Lond-m  e.liii..n.  In  . :.. 
}ian«I-oiM<'  r"y:il  IJmo.  vi.hinM-,  with  ilhi-tr;ili«»ns.     IWjfirin'j. 

CLA  ssE\.  A  LUX  A  yj>j:h\ 

I',. .t. ......    ,n    tin     /:.,:.<■•    rr./,J,,-f.n,.-   SrK-H,'.    .  I /J -''7.  (•■■-"/■"'■'. 

Elementary  Quantitative  Analysis.  Tran-l.-m**!,  ^ith  notes  and  nddiilon-.  'y 
f3iM;\i:  F.Smitii.  IMi.  1)..  AsMMjiiit  rn»rtss4>r  of  (  hemi^lry  in  the  T(»wne  .S.'ifiiiiiir  Sh.-.L 
I'liivn-ily  of  P»iiii>ylvania.  In  one  handxinu*  royal  I'Jiiio.  volume  of  :;*J4  pair^-s.  wiiii  l*'. 
illuM ration-,     rluih."  si'.nn. 

(■|;i--«ii-  U'.ik  li;i-  t-r  -<.iii«-tiiii.-  l..-<-ii  tif  I.'iImii--  It  i<.  i.rol.al.ly  tho  U'«t  ni:Hiu.»l  of  :,-,  ..;,  ni.  u'  i  '. 

atory  ••<,iiii  .iiiiMii  ..i:li.- -tii'i«Mir  iiiTii..-t'.ltlH^  Hi>t-  u;itur<-   «-xtarit'    in-«»mn'-li  a-  it«i  iii.-tl,,Hi!.    ,r.''r.'.. 

cla-"  -ill. M.I-  ..f  till- <i'niiM"iir  ..f  Kiir..].*'.  whil-it  l«-r.     It   t«-!i<'lM«.-  >'y  vxanii.l.—,  i'..niiK»ii.irJj  -.»■• 

hji'-  f II  n-.-.MV'ii    witli   «'.|iKil    I'.onr   liy  |T:wti«'al  .»-iiiirU;    <|ft«MHiiiiati'<)UK,    f..|l.iu<-.l    ),y    ^.-j.-^-^;;..   . 

oh»MiiHt-  ill  Fi  iri<-«-.  I.'ii«--ia  .iii<i  I'.-IaiMl.  F.v.-ry  an<l  Th«*n  :«ihiii'inj:  t'.th«- mikiIv-^i- ..t"  riiiin.  •»!«■,'  j 
Iin<'  in  iIm!  1m>.,u-  1i;i^  ;-,»/< '/»"i/  -tain|>«Ml  upon  it.  •'u<Mi  i.r«Mliu't-i  rt>«  an*  iiu-t  witliin  .mj-ii-Ni  .  I  ^•M.l-- 
L^l^M,|■:lf..Iy  umii  al'.in.  cm  t«:icli  <-lnTiii<-try.  atxl  try.     It  is  an  in'h*iH.'ii>'ab|«'  l->.ik  t'-T  -tuii'-ii'-  •■ 

C'lll."-"'!!-'  ,^I;lnll;^l  1^  tIm'  l>«'~r  mliil»-  tn  it  w«*;  hav«-  r\H-UiiMr\\  —  /i<tft'>>iJ-,!ii,ui''.t  Cf,' tnt'f'*  «  >,  {  Iv-^ 
Hei'U. — St.   I,.„n<  CI,,,,,',,!  Ii,,:..-l,HiX.    \^->s.  '  '  "  ' 

Gin: km:,  william  h..  m.  jj., 

li'  iiinii>t,'it,.,    ,,f  ri,,,i,,.^tni  III   th'    Mf'hi'nl  I>ri,ttrtm'  ikt  of  the  CnicTf^itt/  •»!'  /*•  iiMiy/F-ii,!..?. 

A  Manual  of  Medical  Chemistry.   F«»r  the  use  of  Students.    ]>;iseil  ujHTn  Il-.w- 

nian's  Minliral  (  hemistrv.  In  one  roval  12mo.  voIuiih'  of  I>10  iMi;es,  with  74  illi:<<tniti>>'L>' 
(1.»th,  ^1.7:..  *  *  '^ 

It  i- a  ••"ii<-i~«-  iiiaiinal  <'f  thn-o  Imri'InMl  j.au.-s,  time-*.      A*  a  lianiUHH-.k  for  ih»-^  Im^v  j.ra' :i:i.- .-: 

giving  an  <-x<'.ll«nt  -iimin.iry  <«f  tlif  J.«->.t  rn<-tli'Hl^  wh..  will  n.-i-.-^sarily  U'  imw  anW  rh»'ij  .-alit-.i  .,}-.-. 

of  aijaly/.iiiKiin'li.|iii.lx  ami  -.•ili.Jsnf  tin*  h<*<iy.  J.«.th  to  rnak«'  7.<M.-»>||«.-Tnii'al  armly».i-,  tin?- littl.-  «.>rk  «:!■ 

f(»rthi-  «--titnationi.f  tl.i'ir  ni>iiii;il  i-i>n»tituciit'>anil  i»r(>v«'inv.aliial»U'.— .Vri*/Mi//V  J«if4rji»i/..f'.Ve./„-. ,..;.. 

th*»  r«"'"nnition  ,,(  coiniMtiinilx  'lu<-  to  {»iitho|i.jtif'al  Siini>  r>/.  .Iini«',  lsw». 

ec.iiilirioii^     TIm-  «l.'t.rtion  of  ,M.iso„w  j.  ir-ato.l  TliraJ.ov,- little  iKM.k  is  oon.M-o,nra.-ti.-ai   4.    i  .. 

Wltl.  Hiftirhnt  tulii—  for  th.-  [.iirpo.p  ».l  th.-«.tn.  thon.nich  a-  tlifphYMcian  .-omM  ,iv^\n:  TU  n.-T'  . 

dentorprai-tui.mvr.  -  llM-tMU  .11.  ..f  n,..i....\vvuv,  ml  .»,u  of  ♦'xuuiiimtioh  ftfr  sinu»N'.  n'Minn*  ».ut  ut!..- 

'''he  author  \»a*i  Ava\\«'A  \\\u\'i«A\  *>i  aWvW*  t*«vv'a\\  \vv\vv\\\vv\v*, '.wwX. «^v  vi^kUv  tiorf 'riiioil.     Th*-  •  i.tjnv- 
•OVOrif'*  liU'i  s^'^^-^'^''*"*^^^  ^^^^''^^^^^'*'^■^'^^^^^'^"'''^^'^*'^^    ^^^*^  ^"^*^  ^^-'^'^  wwX  VxwVVvN.  '^^s  w^xuinit-iHl   fr,^ 
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PARRI8H,  EDWARD, 

Late  Frofcsgrjr  of  Materia  Mcdira  in  the  Philadelphia  Cktllcfjf  of  Pharmacy. 

A  Treatise  on  Pharmacy.    Designed  as  a  Text-hook  fur  the  Student,  anda8  a 

Guide  for  the  Pliysician  and  Pharmaceutist.    With  many  Formula;  and  Prescriptions. 

Fourth  edition,  thoroughly  revised,  hy  Thomas  S.  Wibgaxd.    In  one  handsome  octavo 

vohime  of  985  pages,  witli  *2i0  ilhistrations.    Cloth,  $5.50 ;  leather,  $6.50 ;  half  Kussia,  $7.00, 

Perhaps  one  of  the  most  importAnt,  if  not  the  !  equal  value  a«  a  text-book  for  the  student  and  an  a 
moHt  important,  hook  upon  pharmacy  which  lian  !  guido  fi>r  the  pharmaciHt  and  physician,  which  has 
appeareclin  the  Englirth  langnnee  has  emanated  I  reactted  its  fourth  edition.  A  work  which  has 
from  the  transathmtic  press.  "Prtrrish'i*  Phar-  Rained  such  a  hold  upon  the  confidence  of  the  pro- 
macy''  is  a  well-known  work  on  this  side  of  the  \  fession  stands  in  no  need  of  the  recommendation 
water,  and  the  fa?t  shows  us  that  a  really  useful  of  the  press.  Wo  have  called  the  treatise  an  ency» 
work  never  becomes  merely  local  In  its  fame.  '  clopmdia  as  the  name  most  descriptive  of  its  char> 
Thanks  to  the  judicious  editing  of  Mr.  Wie^and.  acter— a  work  in  which  may  be  found  all  that  the 
the  posthumous  edition  of'*Parrish"h»is  been  savetl  pharmacistor  student  of  medicine  noed  to  know 
to  the  public  with  .ill  the  mature  experience  of  its  of  pharmacy.  »>n  whatever  point  of  pharmacy 
author,  and  perhaps  none  the  worse  for  a  da>«h  of  he  may  be  seekiuK  information,  he  will  be  fully 
new  blood.— Zo/«i.  Pharm.  Journal,  Oct.  17, 1874.  instructed  in  this  handbook,  which  is  heartily  reo- 

We  have  here  an  eucycloptcdia  of  pharmacy,  of    ommended.— .Imrr/m/j  Practitioner,  July,  1874. 

GBIFFITn,  B.  EGLE8FIELI),  3£.  1>. 

A  Universal  Formulary;  Containing  the  Methods  of  Preparing  and  A«iinini»- 
tering  OfHcinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pliarmaceut- 
ist!*.  Third  e-litiiui,  cjireftdly  revised  and  much  enlarifed,  hy  Joiix  M.  Maisch,  Phar.  D., 
Professor  of  Materia  Me  iiia  in  the  Phil{uiel[)hia  OjUege  of  Pharmacy.  In  one  large 
and  liandsomc  o?tavo  voliuue  (kf  775  pages,  witli  illustrations.  Clotii,  J?4.50 ;  leather,  $5.50. 
.V  nn>re  complete formulftry  than  it  is  in  its  pres-  bo  committed  to  memory  by  every  ."tudent  of 
ent  form  the  pliarmat.isr.  or  phvsieian  could  hardly  medicine.  As  u  help  to  pliy^ioians  it  will  Ih»  found 
desire.  To  the  tirst  some  suc1i  work  is  intlispen-  in%'aluable,  and  dountlcs**  will  make  if  wav  into 
sable,  and  it  is  hanily  less  essential  t«»  the  piavti-  libraries  not  al  ready  supplied  with  a  standard  work 
tioner  who  conijuninds  his  own  medicines.  Much  of  the  kind. —  Tkt  American  i'/acNfionrr,  .July,  1874. 
of  what  is  contained  in  the  introduction  ought  to 

HERMAXy,  Dr.  L., 

ProfrjtHor  of  Pht/sioffu/n  in  the  l-nirrrxitif  of  Zurich. 

Experimental  Pharmacology.  A  Hanflh<K>k  of  Methods  for  Determining  the 
Physiological  Actions  of  Drugs.  Tran.slated,  with  tlie  Authors  permission,  and  with 
extensive  additions,  by  RonKRT  Meade  Smith,  M.  D.,  Demonstrator  of  Physiology  in  the 
University  of  Penasylvania.  In  cmc  handsome  I'imo.  volume  of  191)  pages,  with  32 
illustrations.     Cloth,  $1.5(1.     Jiist  rmdy. 

TRANSLATOR'S  PREFACE. 

The  translation  of  Herm.inn's  Manual  of  Pharmacology  was  undertaken  to  furnish  the 
student  with  a  work  that  would  assist  him  in  his  studies  of  the  physiological  action  of 
drugs,  enabling  him  to  make  the  experiments  himself  tiiat  would  otherwise  require  the 
as.sistanpe  of  the  instructor.  The  translator  has  attempted  to  elucidate  the  text  with  a 
careful  selection  of  illustrations ;  and  he  trusts  that  his  additions,  which  constitute  nearly 
one-half  of  the  entire  volume,  will  render  the  work  a  more  perfect  guide  to  the  student. 

This  work  iij  a  text-b  lok  f»r  students  for  their  and  must  prove  acceptAble  tt)  the  student  in  thit 
guidance  in  the  physiological  laboratory.  To  the  <iepartment  of  study.  If  only  such  books  are 
translation  the  editor  has  abided  many  orijtiual  a  Med  to  the  literature  of  thi««'.idvancinff  branoh 
narntcraph",  and  he  ha««  introiiuced  numerous  i  ^^t  medical  research,  we  shall  ere  lonje  have  no 
illustrations  from  the  larjfer  volumes  of  Sanderson,  i  rea-son  to  regret  timt  the  laws  of  Great  Britain 
Foster,  Bernard  and  others.  In  size  this  work  is  |  have  closed  their  nhysiologieal  laboratories  only 
much  more  handythan  similar  laboratory  manuals,  '  to  open  our  own.— .V.  '(.\  Aft  Ural  Journal,  Feb.  1883. 

MAISCH,  JOHNM.,  P/iat'.  D., 

Proftiinor  of  Materia  Mulira  and  Bntanti  in  the  Philadelphia  Colleqr.  of  Pharmacit. 

A  Manual  of  Organic  Materia  Medica;  Being  a  (luide  to  Materia  Mcdica  of 
the  Vegetable  and  Animal  Kingdoms.  For  the  use  of  Students,  Druggists,  Pharmacists 
and  Physicians.  In  tuie  hand.some  royal  I'Jmo.  volume  of  451  j>ages,  with  194  l)eautiful 
illustrati<ms  <m  w<mkI.     (  loth,  $*J.75. 

.\  book  evidently  written  for  a  purpose,  and  not  yntiowd  I)>sprn.<atorii,\^  a  work  for  which  students 
simply  for  the  purpo.sp  of  writing  a  boik.  It  is  of  pharniai'v  should  Is'  ftratefiil.  The  subject  is 
Coninrehensive,  inaoniur>h  a**  it  refi.Ts  to  ;ill,  or  one  in  wlii<')i  the  U-j^iuner  neerls  the  guidance  of 
Beany  all,  that  is  of  essential  value  in  ••rpmic  ma-  a  >cood  ela''Sifieatir>n  in  order  to  avoid  the  liowil- 
t«ria  medica,  clear  and  simjile  in  its  styh*.  eon<?ise,  d«'rment  whi«'h  f«.llows  the  attempt  to  jrrasp  a  sub- 
since  it  would  l)e  ditticult  to  find  in  it  a  >U(ierHui>us  ieet  having  so  nuiuy  detail.  This  condition  the 
word,  and  yet  sutfieiently  explicit  to  sati-fy  the  bonk  fnltH>,thi>  i'Ia<4Mti('ntion  adopted  being  a  sim« 
most  critical.  The  text  i-*  fr«*ely  illustrated' with  i»le  and  practieal  (nje;  the  notice  of  each  drug  is 
woodcuts,  which  cannot  fail  to  be  valuable  in  famil-  brief  and  clear,  non-es.^tentials  >)eing  omitted.  It 
iarlzing  students  with  the  physif-ul,  mi«To.Hoi>pie  is  fnlly  ill u.strated  by  some  two  hundred  woodcuts, 
and  macroscopic  apiH*arance  of  druics.    Th<'  work     —lifMfon  Mrd.  and  Sun/.  Journal,  Jan.  19, 1882. 

wiKTh^al^'ijlK'  ^'*^■MV.'^„?^*^^  ^**V;i^';i"?«^^^^^  professor  Maisch,  in  the  work  before  us,  has  in 

TriH  V.'^«ri'i!i    •  i    1  r.i V  '^ u\  T.^'}  T)      u,\t    ^'* ^^^^^^^^ » manner Vs  seem* consistent  witli  clear- 
ered  complete,  i.  r.,  an  m«lex.     In  fiu-t.  the  little  ifivon  im  the  oriirin    habttat    botanical  de- 

^ti':,Llm'ldV\.r^^^^^^^^^  '^?v."i\^  ''  V^?iS  "ri>tion   'chemical  ToSsJltuenrknd 

/ uilJ^?n"i^l-l.^     "  r//^  wJV^  ^^^^  '  proiK-rties  of  the  drugs  of  the  vegetable  kingdofl 

Journal  and  Examiner,  Aug.  18S2,  ^^is  J«K>k  is  an  atlmfrable  one  iud«<^d.- it5.Wn 

The  above  manual,  by  a  well-known  authority  in  Mnlieat  Xtu:*,  \\>t\\  \v>,\%si=l. 
this  department  and  one  of  the  authors  of  the 
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r     ■  '  '^(Utr  ftf  /''    ' 

i;  'rt^  in  thf  0-' 
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The  National  Dispensatory:  ('ontainiuirtlie Natural  llbitary, <  i 

y,  Acfions  ami  Uscj*  **l  Medicint's,  inrliulinu  riuw-  retT»i^nized  in  th<-  Pli 

the'UniU*<l  StjUt^j  Oreut  IJrittitii  ami  4lenimny,  witli  iitiinernriK  r»'f«'rvmx»  4m  ihc 
Codex.     Thirxl  eflit'nm,  llmnniglily  rvvis^l  and  jtrf^'"*'?    onlarffiilK      In  one  mni     ^ 
iiMiwrlnl  ui'tnvd  volutiiv  of  uLoiit  l'(3(K»  jageft,  with  several  hT.ndicd  fine   engmvioiiT 

Th«i  j>ultli*«lK'rM  hiive  niitch  plcuBurc  in  unnoimi'mK  t«*tju'  V* 
Prf»ft'«jioti«  tdat  a  new  edition  of  thi*.  impffrtimt  work  5*  in  pi' 
iti  tlif  •*liorlfi«t  lime  t'omiKii'D(   with  lite  aim  rc*]uisitL"  for  liriiinn^i    i    **..ik 
detuil,  vvber*:  iil>Hi>ltiio  lu'Minuy  iw  of  snrJi  fitjjjrfMnr  itiijMiriunce.     Ii«'>T*lf»*  \l*s  rwM 
ihe  l»!iHi>*  «»r  iIk'  I'.  S.  F*h!iriijn<'«^po*in  of  ISKO,  it  will  itultxle  ull  the  u<lviinti*«<  mu(l«>] 
dejinrtriHut  ilurln^  ihe  |ieiiml  i'lupt^'J  jiiinc  the  juepurutton  of  ih:U  work*     To  ihit< 
ret'Ciit  iiH'dical  and  plinrmiufiilirMl  rUvniHarr,  Inilh  »ltni»i'i<rir  au«l   fon.i>rT>,   hu*  Um»I|' 
ouitflilv  sifted,  aud  every tliini^  th:it  h  new  and  inn*oriaiit  has  been  ititro(hic*d,  t'HT^^I 
with  the  rcj^nltJiof  tuiuiiud  itne**tija:ii lions.     The  Th<Tapt*?itirid  Iwlex  hm  l»ren  i-n1uj 
BO  tliMt  il  (^mtaiiihi  ulKtot  S<MHI  reforenees  »rr:iiigeil  niider  »n  )ilpft»>M'rtou)   liwl  f»f  diMMtMi 
thuN  plaeihj^'ut  tlie  ilisjM'wil  of  the  pnunilioner,  in  ihe  iimni  eoiiveniviU  iiiaimer,  th« 
storei*  of  iheniikentit'ul  kno>vle«l^e  eonstantly  neiMied  in  Jiis  d:iilv'  pnntife.    The  work  m 
therefore  he  jviwtly  rejfjird^l  :ih  u  (Hmipk-te  Knryelopji-iliu  of  N{ttieri>t  Medie:i  tind  Thfi 
pcMiih-j^  It])  lo  IMSI^. 

Tlie  exh»u?*tictn  of  tw*o  very  Inrge  ediiioiii.  of  Tiie  National  I>is^j*knsatih?y  *\m 
1879  is  the  most  <'c>ndusivc  lestimoiiy  a**  to  the  ne(*e«silv  which  deniAndetl  its  preimrtitiix 
Mud  to  the  iulniiralile  manner  in  which  lluit  dniy  Inin  Iswn  perforine<l.  In  <lii*<  n'vi»»ic< 
the  HiitJiors  have  S4i«Kht  to  »uhl  to  itiH  n^cfiilaess  hy  ineUidinu^  evervlhinK  properly  enniil, 
within  itw  f>i\}\K^  which  ejin  be  of  n^e  to  the  phys^inun  or  phiirrnucist  and  ut  the  »iine  tiiii 
by  the  utmoi^t  eonei*M?ne**  and  by  the  oitiitision  of  jill  olj^>teN"  niutter  to  nreverit  H»irli 
inere.'ifie  in  the  size  (»f  the  volume.  No  cure  will  Ik?  HjHiretl  Itv  the  prihliisnen*  to  nmdi 
its  tviMtirnipbicHl  exeetittim  worthy  of  its  wide  repuintu*n  iind  universal  uw  as  il 
iftaiidunl  autliority. 

A  few  notice*  of  the  previous  edition  are  iippondod. 

Tl>*-     ,..:lh..r^     hftVP     l-m*"- •■'     " .......rn..irv        In     ,11   O...   ...-. l,-t„,l.     ..!,.,.>      .^..I    1.,,. 

otT  'if-riiiigl'ii  r»'- 

*ti  ;      llnl«*    \lltli 

tit 

VJi , ..., ...  ...    I.     ...^  r-..-- 

hnviUK  •'     tn  ^M?  \%  ittinut.  Thf<  ^(ttiotknl  L»i*{fei)i'iit»l7',* 

must  It  il/"'.  iTivt  Sm^i.  JitUTH.,  Yi\f.  \n^K 

ftiliy  HI. M   ...,:. ^  ;...    ,,.piJi        ,Y\u 

the   re^jniremcnift  of  the  finy,  tr»   w  hirh   «>ne  ciin 

firtf''!^'   'ijriL    i;ri   illll'^^  .  .f    f  ti.<    I.  Lit'  ..II     i  ii  I ,  <  i  i  in^l  i  <  ,.i  i    .'oii  - 

c* 


unlv 

rllnltlrf 


Thfi  ttullioi-y  havt*  produced  h  work   which  for    Hik 
ftceuraoy  and  eoiTiprt?hen*lv»'ru»u»  l«;  ttneiirtfi***'!!    ir. 

by  nnv  wnrk  nti  rhr  xnbje<"t     T'  '    in     Ihm.k  .1  n^f't. 

\l\i*   Etkgli*>h    hiiiiKiiiiKc*    Mhich  !i     nrt'/ .S'u/. 

Vttbmble  ijtformnfinr:  MH  ilir- v;i:  ■  ,,.!      t,,,.^^,  .- m  1  upI  ..f  ii,t. 

prnduoingftiii  fiotut/,    ^^^' , 

'■  ■'"'""■'  ^■'^'-  ""'■"•  lAtt'tl  u.  liive  lii(ii  UiuU  i*rn^  tn-tttiu*  Hi  t*oU  im 

111'  Pli^peiis'niniy  js  beyond  dt«4rnite    *mjtgoMivt!  us  to  reinedlr*. — Lt^wht-n  MnUrtti  fS* 
tlj'  iUihorify.     It  iii  tUnmghout  cotnylete  ^  and  Onsfttt . 

STJLL/c,  ALFBElh  M.Id^LL.  D., 

Pr,,{f*st,f  »{  Thctjvti  (toil  Prnttit-f  vf  Mt»i.  'luil  of  CHmcnl  Med.  m  fA<  f'fHf  o//Vrt<W). 

Therapeutics  and  Materia  Mediea.    A  SvBiemiitie  Treatise  on  the  Action  ai 

Uaes  of  Medirinnl  Agent^,  iiji-lndinf?  their  DesKTiption  and  Hi*.U^ry.  Fourth  e<iitio 
revised  and  enlarged.  In  two  htrge  and  handwinie  ortavo  volmiies,  i^tntinnini?  U)30  p«ig4 
Ooth,  ?ia(XJ;  leather,  $12,00  j  very  hiuidi*ome  half  Ruanin,  raised  band»»  fl3.f«X 

The  rnpM  ^xbftn^t^on  of  thr*»c  *'dU(nTiifc  nmJ  the  !  npfit1fy  r*'vr*'*#*nHn!f  thf  nr*«*^tit  "fnt^'cffknowl^l 
«inivor-;J  T                '      '      ■     "  .    wmrk  hn*  N'cn  n?-     In  1  '  "  '  '     '       ' 

celv»^(l  ion   are   siifflrieut  |  pi- 

pnw>f  *'!  -  rtory  ^^f  pnaetiitJ     oM 

and   iu*ftiii    irj^'muisiiin    :  ,  '  ■        '.ii.     The     mif.  \f\..>,  i>.-«. 

edition   t*«ft>re   «»   lully  liict.—        Fr>r  >tll  who  t\fMrv  ^  et^tnplete  work  on  lhem| 

^fHt^t^tt    Jf,urunl  ,.f   pf,  1  ij^^    .j^j„|    rniitrriii    nirrllm    fnf    rrfrrer,r*     in    r! 
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FABQJIHAR80N,  ROBERT,  M.  D., 

Lecturer  on  Mnirria  Medien  at  St.  Martf^g  llmpitnl  Medical  Schoof. 

A  Guide  to  Therapeutics  and  Materia  Medica.  Thinl  American  edition^ 
specially  revised  by  the  Author.  Enlarged  and  adapted  to  the  U.  S.  Pharmacopcria  by 
Frank  Woodbury,  M.  D.  In  one  very  handsome  12mo.  volume  of  o24  pages.  Cloth, 
$2.25.     Ju»i  ready. 

Dr.  FarquharHon'H  Therapeutics  in  constructed 
upon  a  plan  which  brines  before  the  reader  all  the 
essential  points  with  reference  to  the  properties  of 
drugs.  It  impresses  these  upon  him  in  such  a  way 
as  to  enable  him  to  talce  a  clear  view  of  the  actions 
of  medicines  and  the  disordered  conditions  in 
which  they  must  prove  useftil.  The  double-col- 
umned pa^ges— one  side  containing  the  recognized 
physiological  action  of  the  medicine,  and  the  other 
the  diseaso  in  which  observers  (who  are  nearly  al- 
ways mentioned)  have  obtained  from  it  good  re- 
suita — make  a  very  good  arrangement.  TTie  early 
chapter  containing  rules  for  prescribing  is  excel- 
lent. We  have  much  pleasure  in  once  more  draw- 
ing attention  to  this  valuable  nnd  well-digested 


book,  and  predict  for  it  a  continued  succesiaftil  ca- 
reer.— Oanoiln  Mctlical  arvi  Siinjiml  Journal^  r>ec. 

The  general  arranscement,  the  excellent  manner 
in  whirh  the  Individual  articles  are  presented,  the 
eminently  practical  character  together  with  the 
posltiveness  of  expression  in  both  the  physiological 
and  therapeutical  indications  of  special  remedies, 
and  the  fact  that  it  is  fully  abreast  with  the  most 
recent  developmentH  of  Mcientiflc  investigations,  all 
t<*nd  to  make  this  little  volume  w»c»iliarly  valuable. 
It  is  throughout  complete  in  all  the  necessary  de- 
tails, clear  and  lucid  in  its  explanations,  and  is  not 
only  a  handy  little  volume,  but  may  be  regarded  as 
an  authority.— 7'/*': -S<>M/Arr/i  Pr(irr'ifionfr,\HH'.  l«8i» 


GREEN,  T.  HENRY,  M.  J)., 

Lecturer  on  Patliologu  and  MorhUl  Anatomtf  at  Charinq-Crons  Hmpital  Meiliral  Sch4H>f,  rfr. 
Pathology  and  Morbid  Anatomy.     Fifth  American  from  the  sixtli  enlarge<l 
and  revised  Englisli  edition.     In  one  very  handsome  octavo  volume  of  alK>ut  3')0  [Kiges, 
with  about  150  tine  engravings.     Preparing. 

COATS,  JOSEPH,  M.  D.,  F.  ^  P.  S., 

PntholiMfist  to  the  Glajttfow  Wctttern  Jnjirmarij, 

A  Treatise  on  Patholo^.  In  one  very  handsome  mtavo  volume  of  al)out  tHH) 
pjiges,  with  389  l)eautiful  illustrations.     In  press. 

CORNIL,  v.,  and  BAJSTIBR,  i., 

Prof,  in  the  Farnltt/  of  Med.  of  Par  in.  Prof,  in  the  OAleqc  of  France. 

A  Manual  of  Pathological  Histology.  Translated,  with  notes  and  :uiditions, 
by  E.  ().  Shakespeare,  M.  D.,  Pathologist  and  Ophthalmic  Surgeon  to  Philadelphia 
Hospital,  and  by  J.  Henry  C.  Simes,  M.  D.,  Demonstmtor  of  Pathological  Ilistologj'  in 
the  University  of  Pennsylvania.  In  one  verv  liandsome  «>ctavo  volume  of  8(K)  i^iges,  with 
360  illustrations.    Cloth,  $5.50  ;  leather,  ^6.50 ;  half  Russia,  niiseil  bmds,  $7. 


We  have  no  hesitation  in  cordially  recommend- 
ing the  translation  of  Corniland  Ranvier's  "  Patho- 
logical Histology"  as  the  best  work  of  tlie  kind  in 
any  language,  and  as  giving  to  its  readers  a  trust- 
wortiiy  guide  in  obtaining  a  broad  and  solid  ba*«is 
for  the  appreciation  of  the  practical  bearings  of 
pathological  anatemy.— il//imra«  .Journal  of  the 
Medical  Sriencen,  ,4pril,  1*W(). 

One  of  the  most  complete  volumes  on  patholog- 
ical histology  we  have  ever  seen.  The  plan  of  study 
embraced  within  its  pages  is  essentially  practical. 
Normal  tissues  are  discussed,  and  after  their  thor- 
ough demonstration  we  are  able  to  compare  any 
pathological  change  which  has  occurred  m  them. 
Thus  side  by  side  physiological  and  pathological 


welcome  offering  to  all  students  of  the  subject** 
which  it  troat*.  The  great  mass  of  material  is  ar- 
ranged naturally  and  comprehensively.  The 
classification  of  tumors  is  clear  and  full,  so  far  an 
the  subject  admits  of  definition,  and  this  one  chap- 
ter is  worth  the  price  of  the  J>ook.  The  illustra- 
tions are  copious  and  well  chosen.  Without  the 
slightest  hesitation,  the  translators  deserve  honest 
thanks  for  placing  this  indispensable  work  in  tho 
hands  of  .\merican  students. — PhH<uMphia  Mitlieai 
Times,  April  i!4, 1880. 

Their  book  has  been  written  in  the  laboratory 
beside  the  microscope.  It  bears  the  marks  of  per- 
sonal knowledge  and  investigation  upon  every 
page.  Its  translation  has  made  it  the  best  work  in 
anatomy  go' hand  In 'hand/ affording 'that  best  of  paaiolog>'  attainable  in  our  language,  one  that 
all  processes  in  demonstrations,  comparison.  The  every  student  certainly  ought  to  have.— .4 rcAirr*  of 
admirable  arrangement  of  the  work  affords  facility    Medicine,  April,  188U. 

In  the  study  of  any  part  of  the  human  economy.—       The  best  and  most  complete  work  ever  issued  on 
J\  ew  Orleans  Medical  and  SurgiealJournat,  June,18«2.    the  subject  from  the  press  of  any  country.— /.owdoii 
This  important  work,  in  its  American  dress,  is  a    Medical  Pre»6  and  Circular. 

SCHAfER,  EDWARD  albert,  M.  D., 

AsiVitant  ProfeMor  of  Physiology  in  University  Culletfe,  London. 

A  Course  of  Practical  Histology.  Being  an  introduction  to  the  use  of  the 
Microaoope.  In  one  handsome  roval  12mo.  volume  of  308  pages,  with  40  illustrations. 
Cloth,  $2.00. 

It  is  a  clear,  practical  guide  for  the  student  of 
histology,  written  by  one  who  thoroughly  uixler- 
Htands  not  only  his  subject,  but  how  to  teach  it. 
We  are  veiy  much  pleased  with  the  book,  which 
teaches  the  student  simply  how  to  use  his  instru- 
ments and  conduct  his  studies  without  going 
ftirtlier  into  the  microscopic  anatomy  of  the  nmues 
and  organs  than  is  absolutely  necessary.  What  we 
particularly  praise  in  it  is  the  way  in  which  it 
takes  the  student  by  the  hand,  as  it  were,  show- 


ing him  what  to  do,  and  explaining  simpiv  but 
thoroughly  how  to  do  it.— Bmton  Medical  ami  Sur- 
gical Journal,  April  12. 18T7. 

This  is  a  book  which  we  do  not  hesitate  to  recom- 
mend to  the  profession.  In  these  progressive 
times,  when  many  physicians  are  taking  up  the 
study,  this  is  a  book  that  is  needed,  and  might  be 
appropriately  named  the  study  of  micmecopy  and 
histology  without  a  teacher.- ^m«ri<yiit  Prwtf 
er,  June,  18T7. 


GLUGFS  ATLAS  OF  PATHOLOGICAL  HISTOL- 
OGT.  Translated,  with  notes  and  additions,  by 
Jonra  LxiDY,  M.  l).  In  one  volume,  very  large 
imperial  quarto,  with   32U  copper-plate  figures. 


plain  and  colored,  and  descriptive  lettei 
Cloth,  14.00. 
HORNER'S    SPECIAL    ANIwTQWl     KM- 


Henry  C.  Lea's  Son  &  Co.'s  Poblioatioss — Practice  of  IMed. 


FLINT,  AUSTIN,  M.  I}., 

Prof,  ofthf  Pruiaplfi  *\n<l  PfOftiCr  r^f  Mr*L  *uui  uf  Chn.  3/nr/.  iit  Jtrllttui:  f/,.-y,r„l  yt^.i...>t  i'.j'.^.y^  ,S\ 

A  Treatise  on  the  Principles  and  Practice  of  Medicine.     iH-^iirneil 

till'  use  of  8tutlents  ami  I'nuHitiom'i-n  **(  Mwliciue.     Fifth  ecliii.ui,  tnlir^ly  n«writWii  i 

imuh  iminxtvt'd.     1  none  large  und  t'ltj-sely-i»ritit(.Ml  (hU<vo  vohiino  of  U-Vt  fwigc*.     0< 

i.r»0;  knalier,  3B<i,'>0;  wry  huudisome  halt"  Kutteiii,  viu^h]  !  ■■  <     -" 


We  raunot  conrlntle  this  j:n»t|r«  vrlthoiif  Mt|«i'o*j»-    not  rm-mly 


■  i   -   il.il!    hr     ll'l-    tU 


fm  iili itjs  ul'  cit**i'  iXiMjifitiou,  Uiim^iltJfut  KiintTlH*!'    }ytg  lifuknl  u\uinii.--ii''iiiudi^:iL—Kdii!ifUs^jh, 
naiSoii  imd  notiud  jutlgmcwi.— L^mToM  Lttnttt^  July   *Joif<  m(,  June.  18Si- 

23,    IHSL  ','^,:.  ..     ,t.    !,    ;....K-    .   , 1 

Id  ti  woiti,  wc  dn  not  knem-  of  fthv  wimllnr  work     ^ 

f|ti,|    \'f*    »i  ,   i4  i-«-|  t  i    -fTi        fir-     l\Kli')i     111    I     ll'l  \     l./jrt      lf:i.  \4"« 


litv<titn<'.     ir 


HARTSHOItyr.,  HENRY,  M.  »., 

LnU  I^ruUi,n\y  of  H\jtfvcni'  ui  the   rm !>»>*/♦/  of  /Vrtf»Jii'/^i>i»Ha, 

Essentials  of  the  Principles  and  Practice  of  Medicine.    A  liaiKiv  Ui 

fir  Siiiik'nlH  untl  rnioiilioiKTv  Fifth  vi!ili(*ti,  lltnnmvlilv  rtviMcd  mii*!  rewritten.  I«  *J 
hamUinie  nty^il  12mn.  volume  of  00t»  pugc^,  vvitli  i 44  illusirutiniis  C^lMih,  i*2.7t~i;  li 
\nmm\,  ?3.0(K     Just  tradif, 

riAih^  I-  '    ■ 

lutroiM   ■  .  •  ., 

it*  elu<*  ir  ♦|njQr»fvo.'*  ani'  -i-    r  Im«u.  ; 

eioli       Oti  th.'    Mtl-il.^    If    ;-  I'll-      thlnoii' 

ri  l'     ■  '  .,.1    !ii;iy    ("■    cotiiiiK'niifd,—  I  hft'l  il  < ' 


t)  |>»rxi'-   If    f 


►  fill*'      )ti(o 


luhniUv  upluj'thu  hyi;uj,tUiu.-iX'lVicUi;e>. tij  ungiual     Mt^imU  Jiju(nni  uW  Ljt'ii.tniii^  \i'«il.  1; 


WOODBURY,  FRANK,  M.  !>., 

PfufMtrntH  t,i  Ihr  Utnwift  Jf,iAjnfnl,  Ptutitltlphin  ;  U%U  Chiff  AuUtant  fto  thi  M^diCnl  CtiiMlnJ* 

A  Handbook  of  the  Principles  and  Practice  of  Medicine.    Fur  the 

of  SttultMits  suitl  Pnirtitioner-^.    In  tmv  rovjil  l«ii»fK  vuliiin*',  with  illiiMnitiniL*.    /'>.>.frj] 

BuisTowi:.  JOHN  syi:r.  m.  n.,  ji\  jf.  c.  i\, 

Phhii\f»nit  and  Jntof  I,f,ft<,;r  .i,'i  ^f^ii^^i^»f  of  Sf.   Th<tutu'  UoipiUif, 

A  Treatise  on  the  Practice  of  Medicine*  ^hhxuuI  Ami^rii-nn  vdiiinci,  n?Ti 
hy  tia-  Author  Kdilt'<l,  with  u<Wiii«ni^  hy  .1  ^mcs  11.  MiTfUiN^HtN,  ALTl^nhyK'niimio 
IVnn-^ylvainii  Ilo^piUil.  In  <n\v  hnnd^itne  tKitavo  vohmu'  t*f  1085  pii2<>;,  with  iUitHtniti< 
i'loth,  !p»>.O0;  IttiihtT,  ^ti.oO;  very  huml.sumc  hull  Uiis»iji,  nuM.H.1  iKiiuii^  i?fM>U. 


l<J< 


The  rr-ftdcr  wtfl  fln4  «»vpn' 


Jiiiii.i'i     it^    4..ii..Mi+iif(,     iiM      i.ii.-i     ^jiMiiM    "i     nil  ii**i|U       ►.   ;    ' 


*l  wStli  »li»'  ||»rHf'rr*v»  '-^ 


cure  ui  «tatinK 


Crnrv  C.  Lba's  Son  &  Co.'a  PtattcAttoHS— Fracfloe  of  Mc«l.      if 


JtElWOLDS,  J.  RUSSELL,  3f,  />.. 

P,.,f,    xor  q/  th<  Pritifiphit  nfj'l  Prrtrfirt  nf  Afiyticin^  In   thu  ,   Unt*if'«i, 

A  System  of  Medicine.    With  note*  mvl  ml  i  Urnhy  IlAin^HHuRSB, 

|A,  if.>  M,  Ii.,  tult*  Profo-^wtrol  IIvCTOnc  in  the  Univei'Pitv  mi  i  tiui^\  Ivnniiu     In  three  Urge 
intl  hfin<i«K^i!uo  octitvo  volutiu's,  contuiniriv::  ^OoO  dotible-^^ilnmne*!  p-'i^o^  with  JUT  ilhiHtcn- 
[tioii*.    Pricf:  per  A'ohiine, dolli,  ^^j/HJ ;  sheep,  $(^.00;  ven-  hjimlsomc  hnlf  Ku^^iiiu  niiRii  Inimie* 
'    5<l,     Per  »et»  clolh,  4vlo;  sheep,  ^^IH;  half  Russia,' %*1U.50.     Sold  ottltj  btj  guhseripttfm, 
ULUME  r.    Contniiis  (^en'ehal  Dise.sj^fs  and  r>i.'*E.tsBs  or  thi5  Kervous  8yhtem. 
ViLrME  II.    CVmitdiis  Dt'niA?E&  of  Ri-j*FrR.vTc>nY  and  Cmi  t  latory  Symtkms. 

%lLrMB  1 1  r.      fnntains  Dlt^EAJiES  OF  THE  DIGESTIVE.  BTA>0I>-GT,  AKM' r.AR,  UjUNARY,  Re- 

I'BopucTmc  and  CuTAXEOua  Systems. 

R*\vnoJd>f'  8Y.*TE\r  of  ^fET>ICI?^F.,  recently  f-nrnplete*!,  has  ar»iidre<l,  since  the  first  ap- 
inmce  of  the  first  volume,  the  well-deson'ed  reputation  of  beinij  I  lie  work  in  whicii 
lodern  British  raeiHrine  ia  presented  in  itR  fullest  and  most  prncliitd  fornu  Th'w  iduhl 
I'jvn'C  \hi  iiihvTvrii^'  in  view  of  tiic  fart  tliat  it  Is  the  result  of  luc  cnnHtil  ot'uliou  of  the  leiui- 
liXK  nntndH  of  the  iirolev^ion,  ojfieh  tjubjeet  being  treate<l  by  soiue  geiillenijin  who  U  r^ninleil 
as  its  highest  authority— a*.,  for  in*<tance,  di^euse?^  of  ihe  bladder  \iy  Sir  Henry  ThntniM^on^ 
nuilrMiHttion  of  the  uterus  Ijv  Gnnly  Hewitt,  iixpanity  by  llenrj'  Msiud'^ley,  einHumption  hy 
J,  liughes  Rennet,  difiieasefi  of  theHpine  bv  ('harlf4  lilrind  R^idiliHe,  peTimnlttiKby  Frineia 
libeon,  aleoh<disni  by  Kmncie  E.  Anstie,  renjil  artt^tionw  by  Willidin  KobertH,  asthma 
>y  Hyde  J^alter,  eerel>nd  atfeetions  hv  Il.rhsirltun  Fljihtian,  gout  and  riieuunitiHui  by  Alfretl 
Baring  ffiirpo«lj  'X^a-^tihilifintd  s\'idiilisbv'  Junatban  IIutehiriWTn,  dit^eus*^  of  the  Htouuieh  bv 
WiJj^m  Fox,  diwascsMf  tlie  Mkin  by  nrifnamno  Stjulre,  alTei'tioa^  of  the  larynx  by  Morell 
Mac'kenxie,  dif^ea>ies  uf  the  rectum  by  Bliwinl  Curling,  ilial>etes  by  Lauder  Krunton,  intes- 
tinal diisesuses*  bv  John  Syor  IVristowe,  catalep?^y  jmdsraiminni'idJMu  by  Thum:i>  Kiu^t  ham- 
be  rs,  »tK>plexy  l»y.l.  Ilutdi  linns  Jackson,  angina  pe*tori«  by  Profex^r  HadrtbRr,  euiphys#/in» 
of  the  iunjp?  by  Sir  William  Jcnner,  ete,,  ete.  All  the  feuding  sf*hooh  in  Uretit  Hritain 
have  (tnitribiitiHl  tiieir  liest  nieu,  in  genemuw  rivnlry,  lo  huilii  up  this  muiiument  of  nte<iieal 
»'ienee.  Thai  a  work  eoiReived  in  such  a  spirit  iind  earried  out  under  «iieh  auspice 
should  prove  an  indisiteniiidtjo  treJisury  of  fart*!  and  exnerienee,  suitf^l  to  the  dully  want&of  the 
practitioner,  was  iuevititble;  rmd  the  MiiefV^iM  wb  it'll  it  has  enjuyeil  in  EugUuid,  mid  the* 
reputation  ^hirb  it  fum  !ie<juire<l  f>n  tfiis  sir|<'  of  the  Allanlic,  have  fie!iie<l  it  with  fhe  sip* 
I'probati'm  of  the  two  ure-euiirumtly  pmetind  nntions, 

It^  large  size  and  bi^di  priee  having  kept  it  beyond  the  reach  of  many  prsiet  it  loners  in 
,|hiH  couiitr)  who  dewire  lo  pf»^ise^s  it,  a  demand  luis  arir*en  for  an  cntitittn  at  ji  prieu  whieh 
tthaU  n^nder  it  aeeeKHible  to  all.  To  meet  thin  demund  the  pre**ent  e<iitioti  hits  l>een  umler- 
tttiken.  Tlie  five  volumes  and  five  ihon!>«UKl  page^  of  the  original  have,  hy  the  use  of  n 
litntaller  lyiw  smd  double  columui*.  lMH.'n  oimpre^Jietl  into  three  vcJinm^  of  over  three 
[thouj^'nid  pa^jex,  elcjirly  and  bnmls^juudy  printed,  nnd  oflered  lU  a  [irii'^  which  renders  il 
lone  of  ibe  <heiiin*>t  wi»rkH  ever  presented  to  the  American  pmfession* 

But  not  ouly  u^  (br  Aiuerii-sni  rdili<»n  luore  {^ouvenirul  aud  huver  [»riee<l  than  the  Eng- 
lish ;  it  i>*  alHii  better  ami  moretxauplete,  Sfuie  ycfirs  Imviu);  cbipiM-d  Kince  the  apjn'anuK'e 
of  a  poiiionof  the  work,  addilir<n.s  were  re<|nired  to  brintr  up  thesubj«-etsto  theuxistinjf  txm- 
Idition  of  seienee.  Suue  fliHenf«e>,  a  Inn,  whieh  are  muitwiriitively  vuiinifKirtanl  in  EujLjbnil, 
nnpiire  more  elalw>nite  trestlmcut  l*>  adupt  llie  urticks  devotwt  to  them  to  the  wan(^  of  the 
Ameriniu  pbyVieian ;  and  there  an  tKjjnlson  which  the  rettdved  practice  in  this*  ettun try 
differs  from  that  ndopitd  abrtuul.  The  supply iui.,^  of  tlie^e  defieieneies  hnsbeen  undertaken 
by  IIknry  fl  VRTsiinftvp^  M.  !K,  lal<*  Profc^Hor  of  Hyv'lcne  In  the  University  of  Pcnnsyl- 
v?«nia,  who  lui**  cndeavori'd  to  render  the  Wfirk  fully  u|i  tn  the  day,  and  n*i  useful  t^i  the 
Americjui  pliysieinn  a>  it  has  jiroveil  lo  bu  to  hin  Eni^di^b  l>n  tbnn.  The  number  of  illus- 
tnitiouM  hart  alno  Ihh'U  larjifely  incre4i>M.^b  and  no  eflt>rt  bpiwil  to  reiwler  tlie  tyiiojicrsiphieMJ 
execution  nnexecption:dde  in  ever}-^  respect. 

Th«*rt'  h  no  midiral   work   whloh   we  imvo  In  I 
lime!*    |J3M<t  moie  fift^iU'iuly  ami  fiilly  wmif+iiltiHi 


hpru  perple!t*''(I  by  donli.f«  n-.  to  trontrnent»  or  by 

iivliin  iiiinnna!  orftpptirt-ntly  iiirKplirrthle  symp- 

■'iited  to  UK  than  "Keynolds'  Syst^-ni  of 

It  rontatriH  jii«»t  tlint  kind  of  infttrriifv- 

iln^  })\i>ty  hrnctitloner  frtHqueliUv  fiuJs 

Jon  if.     In  crd*  r  thatftuy  il(^(iok'iH«ii"« 

Hiinv  ,  rho  pul-itf^hfT!*  hiivr<  Fvntirtiltted 

lii*«  »■  -f  th**  bifok  for  t\w  i>re*8?  to  Dr. 

Hfiiry  f{:irt>J4"ji;iit',  whotfc  JniiiciouM  iinU'H  fljwtril>- 

liletl  throni^hniiit  lh«'  volmm'  offbri^l  ahnndanl  ovi- 

rilencf  of  rtio  thoroiigliric*.Hr.f  tho  re-vifsinii  U)  whieh 

I  tic  hn«  siitijecltnj  iU—Am^n'ican  J^umnii^  tht  Mttl- 

iknl  i»etene.M,  Jan.  18t^). 


Certainly  no  vrork  with  \v]iuli  \\«  :ui*  n'linuiiteO 

hoLf*  tjver  fJeerj  given  fo  i  f'*'**- 

sion  whtch  Ut'iiy*  of  w ■  nrr 

»i>  conci*»?  unit  thororvi:!  luU 

trustworilvy.    Iti  Ihnt  br;iu"  ii '^f  n-'^  i*-'ii 

Uie  nvnic  and  f1I*wif  tho  pro^.H^lr.ii  in. 

t«Tn!i<t«'iI,  X  ii  ,  (in-  pr.H  04  .il  |r,Lr,  il..  ;;ey- 

nrilil-,  .•.  .,ii,il  l.-^ir»n, 

"UUni  I  fie  KfliS- 

ll»*h  .  ■■   •,(  any 

fltlHT  CUlUjtt  V    Willi    tUii^it,   Ul    UiJ->    i  -■  I     tfl«* 

ArniTlfun   nlitnr  «{  TU»yn«<ltlH'   Im  hf«i 

^)llneh  Jip  to  the  uiu*'t  ftilvftTir-r'i'l  Ai  nU- 


WATSOlsr,  THOMAS,  M.  D., 

LMf.  PhyKn'iftit  in  fhthnnr*/  tit  tfif  fjtitrttf* 

Lectures  on  the  Principles  and  Practice  of  Physic.  !>e!ivereil  at  Kin^r', 
fJ*dlejL,'e.  Londou,  A  new  Ameri^un  froin  ihe  fifth  Eu;j[liN!i  edition,  rovisetl  atid  I'ulitrjretl. 
Kditi'd,  with  adilitions  and  H'i»  illustrations,  l>y  Henry  IIartmiorxk,  A.  M.,  M,  IK,  late 
Profe^iwtrof  Hyjdflene  in  tlie  I'niverstty  of  IVrnwyUania.  In  two  larue  and  h»ndhttme<Hlavtt 
V*»luineM,  i^tnlaiuiufT  1840  passes.     t;hlth,  ^\Hii\  {  lealber,  $1 1,(K). 


Ui      Henry  C.  Lka'«  Son  A  Co/s  Publications— Clinical  Med.,  eU% 


The  Practitioner's  Handbook  of  Treatment;  <v.  Tlie  Princ4]ilo»  of  Thcr 
peiU'u's.   8et'<>mlt'ilition,rt?visel  :in<lcnihir«e<l.     Ttumeven!  i  Nitaiva  volume  of 

]mges».     Cloth,  $4.00;  very  h.ifulst^iiie  litilf  Ruasiiu,  rnised  K 
A   NkjI*  wJiieh  owi  Etve  c«rr*sctlv  And  iut4?roBt-  ',  impM*f«rt  «f  a  » 
prrsi-ribinff  rui  '  -'      -: ^  ■»■  -  >- -'  '»'■  vn- '  to  th«>  tli-.-.^i  > 


Juir(  thi*  worK 


tifj*    nf 

wt.|i  nrr- 

<tn)i(uiiUL^  ....^►--     ..•    ....... -..J 

ture  Jiltherto  ntdm*..— A«a*Aviii«  Juvrn*  of  Sfmi. 
Sur,j.,  Oct.  18«». 


Imh  rh<^  n&noDAie  "f  the  tre«tmont  mns  citforiy  ©x* 
pldliied— Gii*/Ainf  i  Me»t  J*yum.,  Sept.  IftSft, 


of  XJl4>sialog>-    Evco*  cliaptci,  evefy  liue,  has  tiic  ,  fuU> 


Oturi^i  u7  J/.-.i/rint,  S^t.  Um.' 


FLINT,  A  rSTIN,  M.  Ih 

Clinical   Medicine.     A  h^VHii-nuitif  Treatiw  on  the  DtngtKwb  anrl  Trmtnipnt 

Diseases.     iH-wi^eti  Car  StutlBnls  Jiml  Pnictitionvra  «»f  Mi'*ltiitiL'.     In  niu-  lt»r 

soinu   <K't^iv(i   volume   of  709  |iii^t\^.     Cloth,  $4.50;  k-aUH^r.  ^'>  *»0:  half  *in 

II  iif  lieic  tlnit  the  skill  und  U^nrLung  'vf  tlio  KiTftt     of  ft4v*Mirt.H  n 

hotist^  ofiijt.liriO  kM-v^l-''I;:L\  ^-^'-HIlmiI  |Vm- tin- «tii-  '  «*ttbj<rer-*,  nhil  •  :  ; 

n  ImiK  '   :  i-      Joitmal,  bet..  lS7t>. 

leCt4>dl',  ,.  '['I.-'     ^'<,...(     ..iMi-rt     1*     r,,     Wl.i,.-.     lM-r..M.    «[..>   r<-ji.|i 

wntiriuic,  aa4  ui.-(>jhcU  bv  rtjuUgiu^iut  ititjiisi.-trkar  ifi, 
Ihun  llHabJ»prV!itioill(iCjo»«. — Arrhnc^  i,f  Mc^Ufinr,  I  nn, 
J"*'"     «^'"-  I,.    -:  . 

*"^'  lei  n  clinical  iiH'^illftiiiH  i»  A  tiink  I  iin  w>tl>  ' 

0[   :  : _.;;.       '1  It  V:     hill    (.».l..-.'...IIlnl3-  ll   MU-:  I n-  illLr.itlH 

mibjer't--*   untj   fhiMi 

C'  lioiittil    Ut  -  ■ 

f^y       '     J    ■---!    :..    ;-     :,!:.i!l    partiftl    ^u^         -    ::,    ./..      '...   '.-.,-         ....!'..    .4    .:-,-!  .^-    -,..-,    -4-, 

ViitiU  Htio»«  iiAiiie  ifr  uli't!«i4y  fMinflUr  ^  #Util«ut«    CMctttHott  L<i'*t'4t  4«*U  Ci*H*e^  Oei.  yi^  u^iv. 


By  the  Same  Author. 

Essays  on  Conservative  Medicine  and  Kindred  Topics.   I  n  otic  vm-  Imi 
i^omv  royal  VIumk  volimif  of 'JIM  pji^'ps,     CluiJi,  ^l.H,H. 

J-I\LA  YSON,  JAMES,  M.  />.. 

Clinical  Diagnosis.    A  Iluiidltook  f'»r  Stitdotiti«  atid  Pnw^titiutitirHof  MetUtuuc. 
one  liurnlstime  Timo.  volume  of  54»j  ]>agc»,  with  S')  illuHtnitionfi.    Cloth,  |i2.0.X 

•iri.     (nM.k     (,    ..u    i'XL'<'lkM»l    o«ji'— .-I'-iM      ,.,,1, .•!,►■       truifivi^  fnn..    i,f  Kr,i,.c  f.,   )  I,,-  (i  i,,l1    t-i.-.r.      >ti,<    >,.,. 

P'"  il.     It  i.H  ro|^4«'(^ 

i.nt  (M'triK  when 


I''' !  !  J      .1..     Liiti  livhfimtnry  for  ti.       .i.  >    ...     - 


will  ir>fio{  ihitMiAnr^  ufoxmTieiict^di  fiiidl older  iiioti. 
Thb  i0  cm9  of  tho  really  uacAiI  tuookt.    It  t»  at- 


upon  titM  liut»>-  |i)M«2Liiioiter. — A.  C   JUe»(. 


FEXmCK,  SAMUEL,  M.  J).. 

A^xtAtiini  phf/'.^i-ifnt  to  the  Kowivft  lf<nipittti. 

The  Student's  Guide  to  Medical  Biagnosis.    Fn^»ni  the  thin!  nrvi>«*il  »i 

etiliiiveil  Kiijj^1|!h]j  eilitioii.     In  one  very  li:*inlw«>ni**  myal  Vlwuh  volume  of  .T3S  |mj?^'«%.  wji 
87  illumnitioixi*  ou  wood.     Cloth,  $2,*io. 

T.J  VA^J?,  THOMAS  HAWKES,  M,  iK 

A  Manual  of  Clinical  Medicine  and  Physical  Diagnosis,  Thinl  AtiuTic. 
from  iJic  t,**!'!^!*!  London  t'ditiv>ii.  HevisiMi  und  ciihir^^^t^l  l»y  Tii.hl'HV  Kox.  M,  I>,,  Vhi 
sifiaii  t<»  the  Skin  iN-piiriuKiu  in  Cnjvyrsity  College  IJfrj^pital,  London,  vie.  In  cme  8inJil 
12nio.  volume  of  :UJ2  j»ig«s,  w\i\\  illi»j*tniti(»nK.     t  loth,  ?l,.iO. 


8Trirr:F!S'    TNTnoptrrioX  TO  THE  STUnV 

''  INK.     Ur^irtK  11  <tnir|c  to 

iH«..     hi  oni'  Jtund^onie 


il.  .-Il 


tho  ri  I 

Ward 


IIeney  C.  Liu's  Son  &  Co.'s  Pl'blications — Electrir.,  Prao.,  etc.    IT 
ARTHOLOW,  ROBERTS,  A.  M„  M,  D,,  LL.  D., 

Prof.  t}f  Mnteritt  MMicn  mvl  Gein^mf  T hrmfKnticn  in  iht  Jt^irnon  SffA.  O'tK  (*f  Ph^la.y  i"f«*, 

A  Fractioal  Treatise  on  the  Applications  of  Electricity  to  Medicine 
id  Surgery,    Semml  tHlitiotK     In  one  verj'  hancbome  octiivo  volume  of  292  t^^»  with 
109  iilustFiitiom.     Clotb,  $2.oO.    Ju»^i,  irmd^, 

FROM  THE  PREFACE  TO  THE  SECOND  EDITION, 

In  the  present  edition  I  Imve  mmle  mam-  arlilitioiw  and  im(imvcinpntH  tn  render  the 
r»>rk  more  UHefiil  to  tlu^?^  for  whom  It  i.s  iniLiuJed,     At  the  same  lime,  in  resjMini+e  to  what 
t-ni^  t"  mi*  an  intTcasin^  desire  for  ticientitie  trejitrneut,  1  hsive  deveUaJt-t)  mure  fnltv  the 
[jpiHlein  methoiiw  of  Jiseertiiininsr  und  ex|ires'<ing  fiirrent  strength,  icnKinn,  resi>>tjmre,  eta 
li;»vtf  iiIj*o  entered  jnore  fully  into  the  |Njlar  meilioij^  :md  into  ilie  fuiion  Miid  nne^  of  the 
^liiH^^iRt.     Notwithr*limdinji  un  itHTWi^te  in  I  he  numlter  nf  Iiiie<  tf>  the  |>n>fe,  and  lUe  e»m* 
?n^ation  of  the  nuuter  new  sind  ohl,  the  work  hai*  iK^n  enhirgeti  by  the  addition  ijI*  thirty 
P|teLgeh.     ThuH  irnpnjveih  I  niuy  he  permlltei:!  to  hope  that  the  new  edititm  will  eontinue  to 
IfUFOv  the  fiivor  so  liu^elv  lj«aitowed  on  tlie  fir^t. 


The  secon'i  edition  of  thh  work  fidlowjim  so 
\\\»>\\  the  fir^t  woutd  iti  WmvM  Jipf*f4ir  to  he  ii 
iiiio!infcnien»;    rii^v»THn.*ir»s-,  \\w   text 
"oli^|il4.Tably  r»M'i;**'i|  itu^l  i-*i'li4j«'t\i*fd. 
r     It  ttalArir^tJ  by  thi*a*Mitliiiti  of  uovitiHi- 
inert  till  l<>  reeognixe  n  VrtNt  iifipr<JV**- 
IP  rirmor  work.    The  anftMtr  \\i\»  pre^ 
rk  I'nr  r*tndeiit-  and  prar'Hiimici'^^for 
iRve  never  ftcoLuiintoa  ihntttnelveM  wllli 
bjiiict,  or,  ImviuK  done  iso^  thiii  thnt  iiTtet  i\ 

(plUh«tl  ihi^  ohjeci.    T**r  ImvoU  K*  not 

)ll^,  hut   iM  thiiriHiglilv  j»m'*tl«"nf.  »ini- 

fttKl  c«inkin'*hc*n«iil»ln.     Jt   i**,  ni<»re- 

iletewlt)k  mirnrrujj:.  inn^trnliniM  o(  in-tru- 

ftppliftiinif*-,  ofo.  It  prinOMl   on  tin»*  !m'««i, 

ul;«<iloe]y  honml  in  i-l'tlJj. — Mulnnl  Hc^mi'i, 

1«<,  furtuniil<''l3',  tiot  .Hiu^h  an  itittTTi^tnAbtti  ti*i^ik- 

iiv  tn<-i-f   Ml«-'r  (|-i>-fliL*.rHi.<iri!  ls«<  1 1  It  <  ^  lo  \Vrlt«.       It 

I  r«'r<niri- 

-nf   VinW 

'ill* 
Pit 

.....     :      .,  , ,    -.iv  he 

UtsuduU  W  LlMi»tr  s>\i*r  Wish  i't  jt'ud  i%  UiC'ul, 
»ab!«»  monu^n\pli  on  thj«  (>n'in  of  th»+ni|>eu- 
ff/i.  «/irfl  Siifff.  RrpurifT^  Nov.  1, 1)*S2. 

A  most  excellent  wnik,  (trhlri^ftsiofl  Uy  h  praiHl- 
»er  to  hf«  fellnwr-pift,otjttotif rfi,  nrnl  thfr*?frti'« 
^Mt^fOMghly  prftolioHl.  The  work  ii  '  '  u** 
<ll«i  Ifie  exo«iptiurml  nturit  of  cloai  i  nt 

^Where  the  ti^-uir'fitf^  to  lie  derived  ft  :iy 

m^ir  t'oftie.     It  fontjiiais  tilj  and  cvi  i\?iiiiii^^  duU 

•tht  praottHrin«*i  -d"  in  ordor  to  unihT-ttrtiid  in- 

ielli^eully  tfib  lUiiuieriud  lio%«t  of  the  lu^ent  he  h 

ftkiiiif  n*-o  .»f,  mid  fr^r  iti.  |>ro|>er  Jipvllrntion  ht 

If*  Ui  tiie  phy-lj'iiiii  nil  tfmt  Uv  would  wMh  in 


remeinbc^rftftorpi^ruKinftiiwhnh*  Uhmtytm  !Ti**dirM»l 

olr>rtriffty,  inctudinii;  th«>  i.--iilu  -if  Tf|i>  fivt<»**t  iw* 
V  It  ij*  \hf   i  'itioiier, 

H  -i-^ity  fKr  a  -'  •.  -^s  th»t 

II  :iI>pr<!tcillU'd  '  '     — P/«JAA*- 

fi'fT  ,!,,■  /  Siir<ir.<tn,  lltsv-  IHH-..', 

It  Ih  very  erident  thnt  fir.  Karthnlnw  mt^v  "^nrre^l 
In  Uiti  Yivvi  t.h«tt  th«»  prof«»f**ion  d^Mfred  a  ?)mall, 
pinin  nnd  ooiBnkie  WMt-k  orii  tlif  pnietit'itl  •»*«»  of 
efectHctty.  It  is  nu\y  ahoro  »  ycrir  nlnro  tiiM  flrnt 
t'dition  of  tii*  hook  ufitjenred '  hi  jm-i  i  i.../  t^i^ 
newmd  edition  ht'  tu\^  eu\nr^«^ti  tii  »?' 

wh»t,  and   Hiah  ivtded  i»onn?  new  ft  i  ►( 

mui^hi.    lu  ti  iitiu  tlte  Hurk  mdi»  ^^u  c  .i^ 

puip'j-o  an  it  tii'^t  App4au.red   flint   iv  le 

Hltonuioim  or  additions  would  be  p.»  y 

phyKicLun  who  owrn-  a  IflUtery  .■♦hnriM   ,  ,ujd 

fttlidy  this  book. — Coiumbut  Mrtliml  Ji^urmtl^Jinu. 
18S.1, 

The  flr-ft  edition  nf  this  wort    ' m  -  hi>f.n  cx- 

hftu.-^Uvj  in  le*')  than  a  y*>iir,  hT  a  value 

ill  i*'iit<?li  it  has  he*»n  hold  hy  n  '<-    Onljr 

n  vrorlc  of  iirsn--"-'' '"  ■'■'■•if   m»-'iii    -  •    Tiyt 

wJtIi  -nch  ri  I  it  hAh  been  I  li 

waiu,  notwid.  tviriK  nunj   i  d- 

t«jr^.  It  wft*  t,,.  ,..i,  I  .,-e  ««f  tit*!  ftnth-M  1  .  |...  (.rtpe 
n  w«rk  frowi  the  prvinEition<n>  rftiht^r  ttiun  the 
merely  sotenlilic  8tHfvdpt>int,  ntid  thi*i  he  iow  cer* 
tflJntv  ftocoinpti.«(hed^  —  CitkrinunU  Mciiic>^  »fm, 
Nov/lK«2. 

This  work  »i*<*mp  if*  Iw  written  for  phyBloiani 
and  iseiuiilly intelML  '  '     "  -        r  irtitloner.     It 

i*    fonoiHidy  wrilf-  .r's  diction  i* 

simple  mid  nlvinv  Th*-  ♦•djtion 

is  hirKei-  timn  rh-  '     ri,«y 

Hoieii'^e  <if  medirjjl  mm. 

Kvery  pttvsJt^ittn  i;  i<-- 

tice«  fLOd   in   doinjc  ■■"  li»'  <"HIi    ji;ivl-  uu    U'MWm-  KOirlc 

:ind  frompanion  tlmntU[»voUim9.^Unit(nrd'4  ytfi. 
Jnitrn.,Sov.\An'I. 


JiJCHAEDSOy,  B.  If.,  M.A.,  M.D.,  LL.  !>.,  F.M.S.,  F.S.A. 

Preventive  Medicine.    In  one  octavo  vohjme  of  »l>out  500  imges.    lu  piui*. 

A  CENTUEY  OP  AMERICAN   MEDICINE,  1776-1876.    By  Dra.  E. 

.  t  LAiiKE,  JI.  J.  BhiELi iw,  S.  iK  t  iiioKS  T,  H.  Thom AK  and  J. K  BiLLiNOs.     Inone  very 
tnd^^orne  l*Jnnu  vtditme  of  !i70  im^es.     t  loth,  f^ti.lio. 

This  work  iipjienred  in  tlie  piijjei*  of  the  Ainerican  Journal  of  the  Metliejd  Sciences 
hiring  the  yeiir  1^76.     Ah  a  detailed  rieeount  tif  the  devePi|iment  of  niedteiil  seienee  in 
Tit;»,  hy  gentlemen  of  the  hi^:]tei^t  authority  in  their  respective  department,**,  tlie  pro- 
don  wuJlno  (ionht  wcLT>me  it  in  n  form  adapter)  for  pre^ervution  »nd  relerenee. 


tARLOWS   MANrAL  OF  THE  PRACTICE  OF 
MEDiriNK.     With  odditiono  bv  P,  F,  Coxuir, 
[.  D.    1  ToJ.  6to,,  pp.  60.1,    Cloth,  fl.5o. 

:uKES'  LECTirjlES  ON  FEVER,  Edited  by 
John  Williftm  Moore,  M.  D.,  F.  K.  Q.  C.  P.  la 
c>ne  ci«tftTO  vularne  of  'ii^t  pages .    Cloth,  f-iAK). 

TREATISE  ON  FEVER.  By  Roukut  D.  Lyovh, 
K,  C.  C.     lu  one  octavo  volume  of  ",J5i  ttuges. 

.ECTURES  ON  TOE  STCDY  OF  FEVER.    By 
A.  RtTMus*  M.  D.,  M.  R,  L  A,     Piiysieian  to  the 


Meath  Hotpjtftl.    In  one  octuvo  voluino  of  3<)6 
pages.     Cloth,  $i.Pi*K 

LA  ROCHE  ON  Yi  I  u>red  In 

\l*    Hi!»toricAl,  d    and 

TherapentimJ  fi'                  i  id  h«Dd- 

«oni*f  iM:tav-o  voIiuik.^  of  Ull^ pp.  s:hA\\,  $7.r.iO. 

TODD^S  CLINICAL  LECTlfRES  ON  CERTAIN 
ACUTE  DISEASES.  In  one  octavo  rrdump  of 
330  pages.    Cloth,  S3.An. 

HOLLAND'S  MEJ>ICAL  NOTE?  AND  REFLEC- 
TIONS.   1  vol.  !i\&.,  pp.  4n:v-    aoth.f3,w». 


18       HKNnr  C.  Lea's  Soil  &  Co.'8  ?CBunATtoN8 — Tbrwat,  Liinic»,  ete. 


SEILEIt,  CAJRL,  M.  1>., 

A  Handbook  of  DlagnoBis  and  Treatment  of  Diseasea  of  the 
Nose  and  Naso-Pharynx.    Se^^md  (Mlltlc^n.    In  6nc  haurianmc  myal  12nm. 
OllMll  JitigO'i  ^^><t'  '"  illus'triition*.     <  Ie>tU,  $1.75.     4u*i  rrtuly. 


BnolVKE,  LBKNOXf  F.  M»  C*  &,  Edhu, 

^t  nior  Siirrfcon  to  the  C^ifral  L/m-tan  T^TfMt  'i     •   ^^        r'        ■  ■    < 

The  Throat  and  its  Diseases.    Sm  om  ihc  fc<v>tK]  Enjb(ll-*h 

f  '  '  *  '      Willi  l<Hi  typimi  ill(.^..„i..-,,^  »•■  ,i>i*»r»  ofiil  r»c>  wooil  rxigrnt ' 

the  Autthor.    In  one  very  Imniiscmie  IrafM-rijil  rtiiiiro  mini 


FLINT,  AUSTIX,  M.  It., 

i\>>frK<ur  uf  tht  IVinnpffi  nmt  Prnctw  of  HTc'}if\r\*  in  J5r/JW«wii  IfoAfutnt  \fnii  - 

A  Manual  of  Auscultation  and  Percuasion;   OfiliePhv  _^ 

TyiHvmQfi  of  the  Lunjrs  aiwl  Hciirt,  ami  of  Thoracic  Anenrisni,  Thin!  etliti»ni.    lu  une 
some  rcynl  liiino.  volume  (»f  24<i  jmi^m.     Clnth,  $J,rt3.    JuM  rtmly. 


By  the  Same  Author. 
Phyeioal  Exploration  of  the  Lungs  by  Means  of 
Percussion.    Thno  U'ltmv.  rlelivcrc^i  liifnro  tht*  P]i'iliw!L4phiH  ' 

]ssj-s:;.     In  ^,n.^  hnti.K.iiiM'  -.(uall  ll'ma  viihiiiie  of  83  i«ig»?s.    CI.. 


TOI 


By  the  Same  Author. 
A  Practical  Treatise  on  the  Physical  Exploration  of  the  Cheat 
the  Diagnosis  of  Diseases  AJTeoting  the  Respii^atory  Organs.    .S<;cvm4 
revised  eilitum.     In  oijo  hitiidt»«j!iie  octavo  volume  of  o91  pages*    Cloi'i,  ^4.5<K  ^^ 

By  the  Same  Author. 
Phthisis:  Its  Morbid  Anatomy,  Etiology,  Sympiumatic  Events 
Complications,  Fatality  and  Prognosis,  Treatment  and  Phyaical  Di 
nosis;  In  a  aeries  of  Cliniail  Studies.     In  one  hiinil«om«  nct«vrj  voliitiie  **t  W'Z  iJ< 
C  h>th,  ^'^M.  _      

By  the  Same  Author. 
A  Practical  Treatise  on  the  Diagnosis,  Pathology  and  Treatment 
Diseases  of  the  Heai't,     Setiind  r*vi>iMl  and  cnLir^f^lrdition.     In  *mv  wtnvo  vn|| 
ttj  ,>,XJ  fwigtJ*,  vv  ith  31  pluU\     Cloth,  ^4. 

GROSS,  S.  IK,  M.D.,  XZ, />.,  D.C.L.,  Ojroti.,  LL.I>.,  Cam 

A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages.    In 

CM'lnvo  volume  of  4''>*i  r«igt*s  with  51*  iiliistruil<^»rt,     Ch>tli,  t^2.75. 


FULLKR  ON  rTPFA«KR  OF  THF  T.rNG«  AND 

^jj. ,.,,..,,.,..,.   ...  .....  ,.  ..   ,    ..   ,Mjvgi,Tii  r»i. 

»#?:  I  rorij   the 

*ii  In   one 

SLAliKON  rMPHTJIKltiA;  its  Nattin*  ftnd  Tn-ftl- 
muut,  with  un  flj'count  •►!  i\w  llUt^^ry  of  iu  Prt- 

♦'dltlnn.     In  one  rnyftl   12iiio.    volume,   pn.  IM, 
rioth.  fl.25. 

WILLIAMS  OX  PULMONARY  CONSUMPTIOKj 


its  5fttur«,  V<wie»le#  ftiid  Tfeiiliti«flt  Wl 
jinnlyfli!!  of  <ino  tliou»&n>]  tta^tB  tv  •z«bi|  " 
durution.     U\  nxw  octavo  rolumt  of 

rinfli.  f2.Vl 


WALi?lIK  (\S  THE  DISEASES  OF  THE  HI 
AMMiBEAT  Vl^JSEI^,    Third  Am«rlc«i»i 
tioo.    In  I  voL  avo.,  ilCli  pf».    CloLh^  |SL<]0. 


HABMRSHON,  S,  O.,  M.  J>„ 

Senior  PhvKitinn  tn  nml  faU  Lfrf.  on  PrinrAjti<*  ttrid  PrnetirA  of  Med,  at  Ou^**  Un^itat^ 

On  the  Diseases  of  the  Abdomen;  (?omprising  thfise  of  \\\e  8tr»mftch, 
other  purt-^nf  the  Alinji'ntsiry  ( \\ni\\y  <  I';-.«iphj(^'ii,s,  (  a*t'nm,  Irilestini'siind  reriuiiRMim.  f?< 
Arnerinin  from  tliinl  enhir^eil  and  revii-eil  Kn^li^h  edition.  In  one  hantifatue 
volimie  i>f  o">4  piigi's,  with  illnstriilions.     Cloih,  $3^. 


and 


;i!iu  liii"  i.«-f'ii  m.>i"ii^iiii>  Ii'^|«^-l|      M'Miii    t?-  "JU"    iiiur   i^\fTy   ^.jJirt u|.>ripr  --^, 

hCTiMthor.    Sfv^Tfii  new  chiipter^    lujfl    study  iVir    hfinsetf,— 3*.    I'.    Jf^vf^oof  Jfini 
I,  lirlnglng  XXus  work  fully  uj»  to    AprH^  lM7l>. 


PAW  8  TREATlSi^E 0>;  THF.YVSCTION  OF  Dt-  I  CHA.MBKKS*  MA.VUALOFIHET  AND BEOi: 
r.ESTlON;  it*  DiM(»r<\erft  wid  W^cu  ^tfe«aTO«5tvV.\    \^  WVAUCH  AND  Sic  KNE88,     In  im« 
From  \\\e  soeond  1  .oud< «n  «.H\\\um.   \o<»tt«i otftavoX     «(>\w«  (K:uct(»  ^^ia^-^« <AT*«.vft.  CV!ith»,ijR,T4. 


r 


Renkt  C.  LbVs  Son  k  Co.'s  Pitblications — NervoiiK  DIa„  etc. 


10 


r.. 


^iAMILTOX.  ALLAW  MeLAWE,  JIT.  !>•, 

^H  Attfwhnff  PhuMtnnn  .if  CAi-  Jfonpntat  for  EpUcpth^it  anfi  iMrahjti^i^  BlaekweWs  /i/<wrf,  N. 

^H  IA«  Owf-jf^i?i>:**r^' i>t7i-'jrffrirJ»^  fi/lAe'iYifin  J\/rA  //»*nrji>/n/- 

^H        Nervous  Diseases ;  Tlitir  I^eHtription  and  Trtait«uL*nt.    S<?cf»iid  efliiinn,  ilioronielily 
Mpfevi-ed  ami  rewritU'ii.     lit  ont*  Iwnilhoiutf  <xtavij  vuUmie uf  o98  imge^,  >iitJi72  illustrations. 


w»  ^r*'  jif  IfH  t«  wHoom^n  «*"*nTi*l  edition  of  e»o  uee- 

'     '    '      "    ullrrtn  }(ftj&  •110- 

lit  limits  the 

ftrii*>ins  in  f*»- 


11/^  Mtiv,  lK«i, 

-      'T  ihi- 

.■•si 

kind  In 
I  'M'tnetit 

iipi  in  the 
■vill  jnHtlfv  »W 

"*%  tlio  old.— 


Tifi  of  tliv  chief  «li«or«l<  rx  <*f  Ihti   n*?rvoiiifs 

"iifi  j||t*'rp.'<tijiB"i"''  -^■'■■■^-  -'t  ..,.iii...i.-.,ri,  ,1 
vvrv   *»'n»it 
wl.ieh  If.. 
. .  -  .i:  valtlt.^— ^\   1  .  .:,.-,.        ....  - .  ,  ..  .   ,-.. 


fiftV,  wc  re- ' 
nju>  Ku  furl  1 1 
it  in  tor  liii*  I' 


.1  \\ 

:i  in  lljo  every- 
Fi-i  hint,  there* 

■  ■■    '':  v  ire 

This  ^l•^lrk  In  well  a^ittpledl  to  Ihe  watjit  of  the 


Tlio  mt)M  viilriuble,  for  tho  g^QOMil  purposes  of 

11,,,  -•Mrtctit  n\u\  i>mfitiHnM*»r,  «f  tlie  liont  thxl  hiu» 

V  hotin  p»i>i1iH|icd  tn  iho  same  ficUl  oi  pr*> 

il  lit«rftliiu'.— .lw<r.  Pfacfytmur, i\aytlSS2. 


Hsec 


i^ 


3111(11  ELL,  S.  WJiin,  M.  D., 

f),;nMCut>i  (n  f0rthuf»t!^h<\  U'^^f-itfil  lotU  ttit  Jnffrmartf  (ur  DtitMhst*  of  the  NtrWiHi  8}i4tH*it  J'hiUf.^  rtr. 

Lectures  on  Diseases  of  the  Nervous  System;  Kspix-ially  in  Wonieii. 
>'iifl  editir>n.     In  ruie  \<itvy  hanfl.s«>jue  12mu.  volimie  of  about  2o<J  j>ug«s.     Preparing, 

The  life-ldiijr  devntiun  of  the  Authriir  to  the  aiihjects  dinc^UHBeil  in  this  volume  lias  ren- 
dertyl  It  eniiiU'ntty  dt-^imhlv  that  iIil*  ruMultK  nriiJ^  laUtrs  shovdd  Ik?  eiiilrKlicHrfor  the  ttenc- 
fit  Ml  thtit*'  vrUii  iiiiiy  I  xi>«'ri(n«'e  the  difficidtit^  o>nije<*ie<l  witli  the  trentiiient  i>f  this 
cla>.«  of  diM':iHi\  Mhov  of  iht'**e  UMtnn^it  ure  ftesh  Htiidit*  of  hvstericul  att'eclions;  others 
trtdi  ipf  the  ruiMliH«n(i"ns  hl>.  views  have  yndtT|i^»ri*:'  m  regard  to  I'cTta in  fnrniH  of  treatiuenl ; 
iftJale  lliroiighuiii  iht;  whole  iiork  lie  Ihus  be**n  curL'fid  to  kei'p  in  view  the  prartittil  k^»w>n$ 
hiK  vn^^t^ 

A  few  notices  of  the  [ircvious  ciUtion  are  iippf^iKk'd; — 

It  i4  ft  rt«iv>rd  of  n,  nimjlw^r  of  vi»rj'  remarkable  '     'I'Ik-  hook  ttnouyliout  («  not  only  Intensolv  od- 
rn^r^,  TTith  nr-ur- ju(rilv-*^rindftli*ctti*ikmf*,L'llni«ftl,     rt^rininiun^,  but  It  cmtaiuf}  u  lftrg«  miTtoiint  of  rare 


ft 


III.  It  i-i  rt  tK«ok  ifi 
M'ith  II  jii«\v  liy$>t^r- 
hr-ther  l,ii=!  new  cx- 

iiri  with  a  Wf!l- 
-P);   it  H'Jtl  Iw? 

iiitir  oiif  if*  licTt* 
,',  Jiine-ljlKHl. 


AfKi    vuliifthla  infornmtlon.     J >r.   Mitchell    hu,*   r«?- 
eurdnf!  not  onlv  tho  re^iilt^  nf  hiJ^  m«><l  oiir^fiil  ob- 

i^crv  itinri.  Iinl  hn*;  a<lded  In  thi-  knr'Wlf'ifjf^  -f  the 
SM  it«nl  liv    htn  ofii»itiivlJnv<  .luj 

I  ly.    "ftie  tKKik  {.*' one  Hi  imI 

I  I    ['f»mi«»r*»- — Manjiand  M'  .^^^ 

>f.t\  1,  l^^l. 


PLAYFAin.  IF-  S,.  3f.  />..  F.  H.  €.  P. 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria- 
one  hfuidsMUjie  f^uinll  l2on',  vuhijiie  tt\  \)7  \iti}sv^.     t.lolJi,  ?il.tMI,     JtiMi  trwli^. 


In 


^TIKE,  I>AXIEL  HACK,  M.  JD., 

■•■  Ulustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  1  •I'f'i^iitMl  in  iUnstratt'  tht*  Ailion  of  ihf  Ioi:j^in;itiriiK  New  edition.  In 
one  huudpimic  ot'!;ivc>  volomu.      fWiioiunif. 

[BLA7fI}FOIlJK  a.  FIELDING,  M.  Z>.,  F.  B.  C.  P., 

L<f'turif  uit  I'Mtrff'ft.^jiroi  JSIfti^ruu  nt  (ht:  Srlutt/f  of  tSt,  Oturyt'^  /hutftittjf^  Loufkm. 

Insanity  and  it3  Treatment:  IjMlure«i  on  the  Treatment,  Meilh^dtin^Legnl,  of 
Insane  PatieniK     With  u  Suioinarv  oi  the  J^iws  in  force  in  the  United  Stntes  on  the  Con- 
^litiemetit  of  the  Insane,  by  l?L\Ar  Ua\,  M.  1),    hi  one  very  hiindsonie  wiuvo  volume. 


.IXICAL  0R<iEKV\TIOS\^  QN  Fl',VCTION.\L    I    M.  D.    Beeonil  A mcri^jin  edition. 
NERVOt'S  IH-^^  fliffKkS,  hvC  llAXDvtrj  i».Ioyr«^    |    »uini»  o«'ti»vo  voliorj*-^  or;i;l(J  iwiprcH. 


In  one  h«nd- 
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HKKaY  C.  Lea's  Son  k  Co.'«  Foblicationu — Surgery. 


E4ft*TitiM  p,'ijf*fur  uf  SuratTV  in  the  Jvftrvm  MtdUoI  CbiU<i)e  nf  t*hil*mifivi  .  i 

A  Sygtem  of  Surgery:    Putliolo^wifjil,   Tiin^n^t  niic,  Tlic-RifHriith*  irnd  i>j»^;Hij 
8Uth  eiijtion,  ^rt-saty  t-iihirgtHl  aiul  iliomti^hly  revisu^l  l»y  ihi*  AtJihi*r  nrul  S*Mr 
(;Rn><^,  A    M..  M.  \Ky  rrt»f«*nir  «»t'  il»e  IVinoiTiles,  or  Surger>'  iiwl  of  riink'nl  Suryr' 
JcHer8r»n  Mcdu^il  <.>>Uefft»,     In  two  larK*"  «»i*J  bvAnlifuUy-nrintefl  iBi|H'rwil  f>ctnvo 
conUiinin^  :»:iH'J  poK"^"^.  illn^lmtctl  Ity  10*23  enKruving»H,     Sinnigly  >M>ijn<1  in  IcfHtlirt," 
Iwmls,  f  15;  lisilf  Kll^«<i:^  rui^etl  biinck,  ^Id,     JhbI  rm/fif, 

y-  .  .     .  . 

lJt.,,1 


»1  f 

Kill 


til,. 

-Tut*-- 

on  I ' 

M' 
<"" 
t. 
I.  • 

i>  . 


liftvr  j"nrr)in«r!v  nKafnlri'Tl  from  frvrnim^Tif  or 


^  .Inn,  'JT.  IMx:?, 


I  iiti<"«fff,  y*>\'  II, 


ASHHirRHT,  JOHN,  Jr.,  M.  J)., 

The  Frinciplea  and  Practice  of  Siirgerjsr,    Thlni  e«iitiofi,  cnlurj?c«J  «n«1 

vi>*e«l.     In  one  Inrirv  and   h^ind^itiiib^  «K.tiivu   Mklutiif  oT  Hw><)  pu^e*!,  willi  5.V>  illti«s|niti 
lioth^  $<ll ;  lowUitT,  t'T;  verv  liMTKiKuiie  half  llussiu,  niise*!  kindii,  $7.o<l      ' 


Vt,  A^)ihiirst>  S^mirrv  Is  n  roftd^fnfifd   tr<^tJ'i« 


cotwlri>»*Pd   init  foTtipn«h' 


(iL'Hsuc'e  Imve  krf><M'  lie  ot  IhC 

volijm«  h»A  not    I  M.I,     The 

ftnthf>r'«i    aiTutiK' I'"  •"    •-    y'-y>~  •"'    * '- 

lAiifiriUiK*'   cojnfct  und  rlear.     An  + 
rloHi^H  I  he  Mfivrk,  dimI  nn  lh*»  wh"l<' 

the  I'^'^t  hvstr'm  of  xuitc^t'y  in  oru'  ..  .,, ,..  ,, 

eon  Id  be  nufuLMl  nuj  (he  piTwiuet  of  %ix  Ainrri«'»ii 
nuthor. — Mfiitrat  ami  Suritimt  Jirjtfjtttcr,  Ot!l.  '2H,  *S2. 
Tlie  Aiithor.  Ujij^  kii»wn  At  a  thorough  i»tiul<!>nt 
of  1*111  rgery,  tLud  out'  of  tho  itn>f>t  jurooni|dii*hfd 
^Hiolarfl  III  ih«  e<»iiT»try,  Aim?  to  giv«?  in  this  \s:ork 


iaet,  m  this 

In  tfurglcnl  j-r..^.,^^    ,^.  -    .-, ...:....., 

cation*  nf  provmnf  »'t»h'niernt!»  nmrtc^  uni 
nfw  illuftmfvon?*  mJdod,— .Vn*.  /Vpc..  N^^t.  in. 


GIBNJn\  I .  ^\.  3X-  1>. 

Orthopaedic  Surgery.    Ff>r  the  um?  rif  Practitioners  aik)  Stiuient!',    In  one  hi 
some  (M'tuvn  viilntnu.  profust'ly  illiij^tiiiteil.     Pirpttrinfj. 

ROBERTS,  JOHN  B.,  A.  M,,  M.  D., 

tteturfT  tm  Anattmtif  nud  on  Optrrnltiee  Surtfrrjj  ot  thr  Phtioidttpkuy  Sfft(tof  "Ji  Annti.mtf. 

The  Principlee  and  Practice  of  Surgery.    Vm  the  wAe  of  8iu<lente 

Prtwlitioners  of  Meilicine  and  SurK<?ry.     In  one  vt-ryltiiiidwKnc  t>ct«vo  volutiic  of  iil>ou1 
|mjk!vti,  with  tujmy  illiiutnittonfi.     iWiMtirimj, 


STIMSON,  LEWIS  A.,  B.  A.,  M.  !>., 

f\<>t  of  Piith'jf   Anat.  nt  thr  V^tv.  of  thf  C5/,V  "/  ^'fW  li'ork,  SlMrgt^n  *l«»l  Oira/nr  to  Brtt^r-u^ 

A  Manual  of  Operative  Surgery.     In  one  very  handsome  roynl  ISino.  V( 
of  477  piigCM,  witli  iUl*2  ifliwtnitiom;.    Cloth,  ?2.50. 

Thi»  rohiniP  Jh  d*'Vfii*'d<?ntlrcJy  ii>opcr«Mvi*  ■«?'    Miident  *ho«td  poiw**  oua.    The  i^nspt 
|n»rv.  r*r*.i   K  irkH'Tnl^-'l  (•'  T^\n\\^l:^^l.'*-   Hie    -:Ti-|iJ.^rit     fht'*  w:<'.rl^  *h,».- ,i,U'»v  w  Ifli  t  fn'.  n^  r^-^-Hy  ot] 
Hitfi'"  ■    ■ 

<^f  I"   ^ 

tlmWuV     iV  til   *  vWVvr   iviv^i  VV-ttu\  \>j\viVv(:  ■.  «'N^:X^      ta\v  -t--^T*Ax  V'.>  t^nd  [r.—  M<l    sM<^(   Jouf  nnf,  Ai 


Henuy  C.  Lka's  Son  &  Co.'s  Flblkations — Surgrt*ry 


L'l 


BJRYANT,  THOMAS,  F.  H.  C.  «., 

Stmjron  to  (Jujt's  Ilmpital. 
The  Practice  of  Surgery.     Tliinl  Aiueri(-an  fnun  the  third  and  revistt!  Kn^li^h 
edition.    Thoroughly  roviso<l  and  nniHi  improvwl,  hy  John  IJ.  Roiieuts,  A.  M.,  M.  !». 
in  one  krge  and  very  handsome  imjierial  <K'tjivo  vohime  of  KHID  |^ig<'s,  with  I'.V^  ilhi*! ra- 
tions.   Cloth,  $^>.50;  leather,  ^T.oO;  very  handsome  liall*  Russia,  niisetl  Unuls,  *!S.ihi. 

Without  ti-nighting  hi>*  l.>o<>k  with  nniltijdMMi  iU>  i»hin>»  of  tri-atnirnt,  vU\,  to  lunko  th«-  fiirgotui  v\;..v 

tailH  and  wearving  uesiTiptiony  of  Mllt<'i|  nicthoil.»  fi»llows  the  text  HiiiTHji^fiil   in   his  iH!ijenof«l»»  mi. I 

of  procfdure,  lu;  is  nniple  enough  for  ri'f«'r<'n<'o  on  tr«'atnient  in  any  onsi*  in  whirii  vnoffnf  <-.iu  lw»  ...  - 

•Jl  the  di'partmonts  of  surgfry, Hot  omitting  sufli  curt'd,  n'>('ording  to  tho  jirofient  «*t:Uf  i»f  tin- 


■trk't  >«]M'cialtiCH  an  dental,  onhtlmlniir,  military, 
orthoIxt^<lio  and  gyna-cologiral  surgery.  Sonu-  of 
theeic  chapters  aro  written  hy  l*IMM;iall^ts  in  iliOf*o 
respective  hmn<-ho*i,  and  all  are  uniply  siifTleient 
for  anyone  not  himself  aiming  at  special  pi:u'(ici.>. 
The  labors  of  the  Ameri'-an  editor  deserve  uii- 
qiiBlified  praise.  His  additions  to  the  author's 
U-.xt  are  numerous  judii-ious  and  germjim*.  They 
add  very  di.'itiiietly  to  the  valu4>  of  the  origiuiil 
treatise/anil  give  a"  more  equiiahle  illusinition  of 
the  part  taken  by  Ameriean  surgeon-*  thsni  the 
•nthor  was  able  to  di». — Mulicif  nutl  Sunural  Ri- 
purtcr.  Fob.  lii,  ISHI. 

It  is  th«!  l)est  of  all  the  one-volume  works  on  sur- 
gery of  reeent  date  for  the  ordiuar>'  surgeon.  e«»n- 
talning  enough  of  pathology,  aenniite  deserijitiou 
of  Hurgieal    disea-'^ey   and    injuries,    welI-<levis«Ml 


gieal  art. —  \'in}iuin  Mulimf  MnntKlji,  Mj«y,  I»<hl. 

It  is  a  work  esiK'cially  adapted  to  thi*  \\anf«j  "f 
students  and  }ira<'titionrr«<.  It  attords  inotriK-tiiiU 
in  sufT!(i«-nt  detail  for  :i  f^dl  understandinif  nf  -^iir- 
gioal  I'rineiplei*  and  the  tr>'atment  of  viirgii-al  (h.-- 
e:ises.  It  embniees  in  it>  «rop«'  all  iht>  di.-«M>"S 
that  !ire  reeojsnizrd  as  Udixiginic  to  siuKoiy.  :iu>i 
all  traumatic  injurie>.  In  .lis<Mi.-<ing  these  it  luis 
seeme<|  to  Is*  the  iiim  of  th»'  author  ratlnr  to  pie- 
sent  the  studi-nt  with  praetieal  information,  ami 
that  alone,  than  to  liurden  his  memory  with  rlj»- 
views  of  dith-rent  writers,  however  distingui-lp'd 
thoy  might  have  bi-eii.  In  this  edition  th*-  wh«'l«* 
wi>rk  has  U'en  ourefully  revi*eil,  much  of  it  li:v» 
iK'en  rewritten,  anil  imn'ortunt  additions  hav**  bii'i: 
made  to  almo-t  every  K'\\\\\At'V.—  ('nirniti"ti  .1/.''.  •■ 
.Vre's,  .Ian.  \i<>\. 


MMTCHSEy,  JOHX  E.,  F.  Ji.  S.,  F.  H.  ('.  S., 

Pi'offfntttr  ttf  Snrffi  n/  in  T'liivrrtiti/  f'ii(h'j>\  Lomloo,  ttr. 

The  Science  and  Art  of  Surgery;  Ikin;;  a  Treatise'  <>n  Siuvieal  Injuries,  I»i-- 
eaecti  and  Openitions.  (arelidly  revised  hy  the  .Vuthor  l'n»m  the  sevontii  :«m<1  i'idari;«tl 
Enf^lish  inlition.  In  two  lar^^>  and  heantiiiil  <Htav<)  volumes  of  1U4I  ]>a^es.  illustratiHl  iy 
862  engnivinu's  on  wo<kI.     (loth,  ^S.oO;  leather,  .<10..)J>:  half  KuK«.i;i,  niiM^l  hands,  sjl.-'m. 

Of  the  many  treatises  on  surgery  whieh  it  has  For  the  pa^t  twenty  years  Krieli>en"-  Suitjery 
beciu  our  t.isk*  to  study,  or  our  pleasure  ti»  read, 
there  is  none  whieh  in  all  jsiints  has  sati^tied  us  sn 
well  n.s  the  elassic?  treatise  of  Kriehsen.  His 
polished,  'dear  styh*.  his  freedc.m  from  pr<'judi<'e 
and  hobbies,  his  unsurpji.-<sed  grasj»  of  his  •'ubjt'et 
and  vast  elinieal  exnerience,  c|i]ahfy  him  admira- 
bly to  write  a  model  text-lK>ok.  When  we  wish. 
at  the  least  cost  of  tinie.  to  learn  the  mo-^t  of  a 
topie  in  surgery,  wo  turn,  \>y  preference,  to  his 
work.  It  is  a  nVasure,  thiue'fort-,  to  see  that  the 
Appreciation  oi  it  is  general,  and  has  led  to  the  a]>- 
waraiK'C  of  another  eilition.— .V«v/irn/  antl  .v»/r</f»*«/ 
Jieportcr^  Fob.  2,  IsTS. 

BSMARCH,  Dr.  FBIFDRICJf, 

ProfeXHor  ofStirgnt/  at  thr  I'mvcrsitt/  of  Kirf,  ttc. 

Earlv  Aid  in  Injuries  and  Accidents.  Fivt*  Amhidanee  LiMtures.  Tmn- 
lated  by  II.  R.  II.  Puin«f>s  ('iiRi.^TrAX.  In  one  hand.»*onie  snudl  I'Jnio.  volume  ot*  1«»'.' 
pages,  with  24  illustrations,    (.'hrth,  To  (»ents.    Juttt  reuly. 


has  maintani«*d  its  pla«'e  as  the  leading  text-b«M.k, 
not  Muly  in  this  euuntry.  but  in  <treiit  Ihir:ii:i. 
That  it 'is  idilf  to  hold  it^  ground  is  abuiiilantly 
proven  by  the  thorougJiness  with  which  the  pre^- 
••nt  etiition  ha-  l>een  n'vised.  and  by  tin-  large 
amount  of  valuable  material  that  h.is  Vieen  ;idihil. 
Asiile  from  this,  one  hundred  juhI  fifty  new  illus. 
trations  have  bei-ii  insiMted,  including  <juit4«  a 
numlH-r  of  mi«'r'>s''opifal  appeanuiee.«  r.f  jath"!-- 
jcieal  ])roce«.s«>s.  Sm  marki-d  is  thi-  change  fi>r  'I.*.- 
U'tter  that  the  wi.rk  alm€»st  ap|  'Mr-  a*-  an  enri-.- y 
new  <»ne.— .l/"/Jr«/  litrui^l,  Feb.  i',,  IsTs. 


The  course  of  inMruetion  is  divided  into  five 
Motions  or  lectures.  The  first,  or  intrixluctory 
lecture,  gives  a  brit'f  aecnunt  of  the  structure  anii 
organization  of  the  human  iHMly,  illustrated  by 
clear,  suitable  diagrams.  The  ser'ond  tea«'hes  how 
to  give  judicious  help  in  ordinary  injuries — r«ontu- 
fflnns,  wounds,  haemorrhage  and  Vtisoned  wv»unds. 
The  thlr<I  treats  f>f  first  aid  in  owes  of  fracture 
•nd  of  diiuloeations,  in  sprains  and  in  burns.  Next, 
the  meth(Ml.<9  of  nfFording  first  treatment  in  cases 
of  fn»st-bite,  of  drowning,  of  sutTVK'atiou.of  Idss  of 
consciousneHK  and  of  poisoning  are  neserilM'd: 
•nd  the  fifth  lecture  teiM'hes  ht>w  injured  pers<Mi«« 
may  be  most  safely  and  easily  transiM»rted  to  their 


homes,  to  a  mediral  man,  or  t«)  a  hospital.  T:i»? 
illustmtions  in  the  tjtxik  are  clear  ami  g(HNl.an<I  i: 
will,  we  doubt  not,  couunand  an  exten-^ive  cii-u- 
latioll. — Mf'iirnl   TimfK  «/»'/  fhi-.ittt,  Nov.  4.  IssJ 

This  littb*  iMKik  contains  much  of  the  itn-atv-r 
usefulness,  and,  were  it  genemllvread.ind  remem- 
lM»red,  the  confusion  and  <li»«irtler  that  generally 
attend  injuries  and  accident^  would  W  dimm- 
ished  and  tlie  injured  not  only  rendered  comfort- 
able at  <ince,  but  preserved  fioni  further  injuiy. 
The  clear  and  lucid  style  of  the  vreat  (iernutn  •*ijr- 

fci>(»u  i*  readily  recognized  m  all  i  arts  of  the  tran*- 
ation. —  MofhiiUi-  ,/'i»on<»/ <>»  M'tfinm  mill  .Si"-i-  v, 
Feb.  IsKl. 


DJtUITT,  BOBEBT,  M.  B.  C.  S..  etc. 

iples  and  Practice  of  Modern 
In  one  ix-tavo  volume  of  687  pages,  with 


The  Principles  and  Practice  of  Modern  Surgery.     Fn)m  the  eiKhih 

4:VJ  illust  nit  ions.     ('h»th,  $4.<^): 


London  edition 

leather,  $5.00  

8ARGENT0N  liANDAOINfi  am.  OTHER  OPERA- 
TIONS OF  MINOR  8UR<iERY.  New  edition, 
with  a  (.'iiApter  on  military  surgery.  One  12mo. 
▼oliime  of  .th:!  page.-,  with  1S7  cutn.    Clotli.  Sl.TA. 

MILLER'S  PRINCIPLh>*  OF  ST^RtlER  Y.  Fourth 
American  from  the  third  Edinburgh  edition.  In 
one  8?o.  vol.  of  <»88  pages,  with  JMO  illustrations. 
Cloth,  frj.76. 

MILLER'S  PRACTICE  OF  SURfJERY.  Fourth 
and  revised  Ameriean  fn»m  the  la.st  Edin)air|eh 
edition.  In  one  large  Nvo.  vol.  of  (U)2  pagcii,  with 
964  WUiftrntlotifi.    Clnth,  JR.7.';. 


PIRRIE'S  PRiNriPLF^i  .\NI)  PRACTICE  uF 
8rR<iERY.  Edited  bv  Jonx  Nriii,  M.  I>.  In 
one  8vo.  vol.  of  1M  pp.  with  31fi  illus.    Cloth,  St.7.^. 

COOPER'.S  LECrVREf*  ON  THE  PRINCIPLEH 
ANDPRAiTK'EoFsrRGERY.  Inonesro  " 
of  7«7  pag«>8.    Cloth,  ti'W. 

SKEYS  OPERATIVE  SURGERY.  In  onf 

of  Tpf)!  pagcH,  with  t«l  woodcuts.    Cloth,  $ 

(ilBSON'S  IN^^TITVYYA    N.'^\>    Ve^K^ 


Hkxry  C»  Leas  So?j  &  Co/s  Publications — ^HiinrtTv. 


HOLMES,  TI310TIIY,  31.  A., 

A  System  of  Surgery ;  Theoretical  and  Practical.    IN  TBEATIS! 
VAKIOU8  AITHOKS.     A>m  ition,  tiioboiouly  kj 

by   JuKK    H,   Pa*  KAiu».  M.   1  u  xo  the*  £pbci»pal  nn<i    - 

Phtlndt'lpliia,  ni^M^iteil  IjV  t\  <.tji']jv  "J   iii  iiiy-threc  of  tlie  ni 
In   throe    hirjic   uml    vt-ry  lumkLHtMur    imperijil   iX'lavo    \ 

ojlf>ri^tl.     Price  jiir vol mnc,*!*'!  I'ersct, 

$1S,*HJ;   letttlUM,  $lilJM»;    Lain: 

V(tLLMK  I.    i-^HTtains   TiKNKltAL    i^AViluUjiiY,  MiHtUlii    PHiJcE^«<lxS  LxJ^THIEi  Of 
ERAL,  <  VlMPLKATIONS  OF  IXJUUIfc*  XSl*  IkJI  IC1»  tlF  KeOIUN^. 

VoLLMi:  U.  iv.nuiinH  Di-^tA^iif  of  Oit(iAN>*oF  Spkciai,  Sekse,  c:iJicrLA'n>»Y 

TE\t,  DlfU>TnE  Tr  VtT  ANI»  liltSlTO-UliryAUV  Ol«*AJ».*!«. 

VohUMi:  MI.  t^Jtltttim  IH^EA^-K.-^  OF  THE    KE-^PIItATORV  OROAXS  B'^  *     

Mi'H  LB*.  DisEA^j-^  or  riir.  }<kbvoi>  S\>tk«.  Urxjsrror  Wmunds. 

MiyoR  fHrmiKKv,  Axr>  Mt.'^'V.LLAKKors  Si  nJEc-rs  (inoludiug  .in  essay  *u.  ..     . . .  ..- 

Thb  Kfeui  work,  l^Hiird  winie  yt?iiir«  &inoc  in  Enjjlsinrt,  liiij*  won  giieh  imivcraiil 
j^l'iwe   wKertner   tfie   hm!^imji|;i'    is   «inikeii  llnit    itn   rcptiltlimtion   I-"     *••     ■   <■•-"' 
irniJjtilily  nilHpt*.*il  to  tlic  wunta  of  the  AnK-ritan  j»nu  titifincr,  li 
wini^  itj  the  uroffstiion.     To  :uxiofnpli^lt  this  eiicli  iirii<;le  has  bvci; 
a  )y!i?nt!eninn  ?*|.K?«*i»ny  uoinjH'tent  t**  Crt'sil  iIm  Mihjtn'l^  nnd  tio  hilxir  hnn  li»t.*4-ji  !4|jart;il  tii 
ejiili  one  it|i  ii.  the  I'oremoeit  level  of  the  tliiie-H.  jjnil  U*  inlnpt  it  thoiNninrhlv  to  the  p 
•  »f  the  cmimry.     In  rerialn  <^ises.  ihis  liu,s  rendered  rwesssury  tlie  snhstttmiiui  of  un  eM 
new  fsiiiy  for  tlie  Mr'minuK  ju*  in  tli*'  Quae  of  ihe  wrtieles  on  Skin  I^i^^'ose^  and  on  I>ij 
>nti  lite  Al»h<>Hient   System,  wiiere  the  views  <tf  ifie  aiithin-?«  hiive  1  '    \   \t 

dviin^'e  of  tnediml  8i"icnft\  and  new  urtielc^  hiivc  theref<»re  l»een  ]■<  \i 

pi* fin  ritirlingen  unl  S.  C  jl(isey,re5<peotivc]y.  S>  uLm*  in  the  nen*  i»t  .. 
>f  wliidi  Anieri^-iin  pmeliee  iiiflei>i  from  tluit  of  F>ii;l;ind,  the  ofijuririul  h«^ 
nenleii  with  rt  new  e^iiiy  Ky  .1.  ( '.  Hueve,  M.  !>.  The  stime  nirefiil  Jind 
'visinn  htisi  heen  finiKneti  thmnvrhrmi,  tending  i**  an  incrcrise  of  neiirly  ••ue-iouf 
jjttier*  while  Tiie  wrie>  of  illiiHtnitions  Uxth  heen  nearly  trthle^l  nnd  ilie  whVde  is  §» 
It*'  u  complete  exi>oncnt  of  Hnti%»h  iind  Afiierieuu  Surgery,  HdHpti«d  to  ibi*  daily  ne 
the  working.' practitioner. 

In  ortler  to  ]n-\i\^  ii  within  the  reanh  of  every  mcrnWr  of  tlic  j  -   ■      •   -    • 
limes  <jf  the  uri;jrinul  have  iiecn  <'*»Mipre?we<i  intti  thrue  hy  tiupln; 
rtival  (H'tuvo  ptige,  iind  in  1  hi^  inipiHtveil  form  it  is  oHere<l  iit  le^  than     . 
[•<iriArin»l.     It  i^  jirinteil  smii  iH»und  tomntch  in  ever\* detail  with  Urynnl'l  't  A 

cine,     The  work  will  l>e  ndii  l»y  snbsiTiplion  only,  :ind  in  doe  time  ev.;  •  r  o| 

profc'^^ion  will  W*  t'idle«l  upon  ami  ntlcred  «n  ojij^Kirttniity  to  HuljocTilje. 


'tin 


-f  f.ii 


.-in;il    Tt 


■1i   .vtir 


■|^..^^ 


-'if>:*^'Mi*  f\  w^kt,  wTiti"! 


Ah  11  whoN'^  I  lie   work  \ifU\  hv 

ri.il.  *ui.l   -I   \, Jin. Ml'  n4ilfti.>ti   h> 


■   'Hiiji  y  k  l^l^^  i- 


HOL^fES,  TIMOTHW  3f.  A. 

Surgery,  Its  Principles  and  Practice.    In  one  hundfiirmie  octavo  voli 

1M58putfL<%  wnU  411  iilu>t  rat  ions,     1  Uh,  JJitMX);  h;,'        -"'"'     v    t.- ,..      : 


'ft 


•tyt. 
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STIMSOIf,  LEWIS  A.,  B.  A.,  M.  J)., 

Professor  of  Pat hototj'wal  Anatomji  at  the  Univeraittf  of  tlw  Citti  of  Xt-w  York,  Stirtjcfjn  and  CurnV^r 
to  iltUevue  Jlospitaf,  Siirgeon  to  the  Prr»h\ft*'nan  Iloipifal,  Xew  York,  ftc. 

A  Practical  Treatise  on  Fractures.  In  (me  very  liand.s<imfe  octavo  volume  of 
598  pages,  with  300  Iwantifiil  illustrjitions.    Cloth,  $4.75;  Icjither,  $5.75.    Jii«t  Rea/li/. 

The  author  has  given  to  the  moHical  prr»fo«<Mion  work  ono  of  tho  l»oMt  on  frftPtnr^H;  ami  it  will  b« 

In  this  treatise  on  fractiirert  wlmt  is  lil^ely  to  l>f»-  welcoine«l  ni>t  only  a«<  a  text-fjook,  luitalso  hv  the 

comeaMandardworkon  the»iilm»ct.  It  in  certainly  Hurgi'on  in  full  practice.— X  0.  Medical  and' ^Sur- 

not  surpa-<se<l  by  any  work  written  in  the  English,  gieal  Journal^  March,  I.Hjcj. 
or,  for  that  matter,  any  other  language.    IVrfectlv        ,„^,  .     ,         ^.  ^,         »,     .    -, 

conversant  with  the  American,  English,  French  ,  This  practical  treatise  upon  tlie  siihject  of  froo- 
and  German  medical  literature,  the  author  tells  u*.  !  t"re9  of  the  various  portions  of  the  houy  .-keleton 

in  a  short,  concise  and  coniprohenHivo  manner,  all  i''  a  compemli.>uj»  cxiMHinon  of  the  most  rece  nt  a- 

that  is  known  about  IiIm  subject.    There  is  nothing  well  an  tjie  best  att|'yt4'«I  mo<ies  of  treatment,  but  i-. 

scanty  or  superficial  al»out  it,  .is  in    most  other  not  confined  to  this  as  it  also  considers  the  pathol- 

treatises;  on  the  contrary,  evervthiug  is  thorongh.  ogy,  c-tiology  and  meclmni.al  principlet  involved 

The  chaptorson  repair  of  fractures  and  their  treat-  i"  *»'•■  l''"';'*'"'.  ^'"'."'*  "*^  tiacture  as  well  as  the 

ment  show  him  not  onlv  to  Ih)  a  profound  student,  f'-'"!***"  ^f  delayed  union,  pseudo-:irthr;^>sl»  and  other 

but  likewise  a  practical  surgeon  and  pathologist,  related  topics.    \\o  have  no  criticism,  but  only 

His  mode  of  treatment  of  the  ditfeient  fractures  is  comm.;ndation,  for  thi.s  excellent  work.— Co//.-/* 

eminently  s<iiirid  and  prsuHical.    We  consider  this  '^'''i  Uintral  liecorfl,  Jan.  I..,  IS.'*;!. 

HAMILTON,  FRANK  H.,  M.  J>.,  LL.  I)., 

Hurtfeon  to  the  BeUrcue  JL^titaf,  Xew  York. 

A  Practical  Treatise  on  Fractures  and  Dislocations.  Sixth  edition, 
thoroughly  revised  and  much  improved.  In  one  very  handsome  m-tavo  volume  of  9<)t) 
pages,  witli  352  illustrations.     Cloth,  $5.50 ;  leather,  $0.50 ;  half  liu.ssia,  raised  bands,  $7.(H). 

The  only  complete  work  on  its  subject  in  This  edition,  l)e.-'ides  Wing  carefully  revist-d,  hrxs 
the  English  tongue,  and  indee<l  it  may  now  l>e  in  part  been  eniirely  rewritten— for  in^tanec,  the 
said  to  be  the  only  work  of  its  kintl  in  any  chapter  on  fractures  of  the  patella — and  a  chapter 
tongue.  It  would  require  an  exceedingly  critical  on  generai  )jrogno.*«is  lias  ^>een  added.  The  work 
examination  t4>  d«*te<?t  in  it  any  particulars  in  as  a  whole  ih  one  of  the  very  few  medical  VK>i^k'*  of 
which  it  might  be  improved.  The  work  is  a  mon-  American  origin  that  are  fverywhere  acronled  a 
ument  to  American  surgerv,  and  will  long  serve  to  standard  character.  Its  .tiiliject-tnatter  uuavoid- 
keep  green  the  memory  of  its  venerable  author.-  I  ably  comes  homo  to  evii-v  general  practiti«mer  a* 
Michigan  Maliral  Aw^'Xov.  10,  1K«1.  j  a  branch  of  our  art  in  which  he  cannot  atfoid  x-j 

Dr.  Hamilton  is  the  author  of  the  be.st  modern  neglect  the  fullest  and  most  r.r.iitical  inforii.ati..ii 
work  in  his  own  or  any  language  on  fractures  and  '  of  s"^-''  »»  character  tv*  it  .in«I  it  aloni'  furnl^.h^-.— 
dislocation.^.— Z,onti.Jf«/.  Times  a/i/i^*az.  Nov.  10, '81.  I  ^^f">  iork  M&hrnlJou  ma/,  Miirch,  18sl. 

WELLS,  J.  SOELBEBG,  F.  Jf.  C.  S., 

Professor  of  O])ht/ialmiflo;fi/  in  Kiwfs  C'ofl'/ic  IJMpital,  Lnndon,  rfr. 

A  Treatise  on  Diseases  of  the  Bye.  Thinl  American  frcmi  the  thinl  I^iuh-n 
edition.  Thoroughly  revised,  with  copious  ad<iitions,  by  (.'iiAKLi-i^  S.  Bull,  M.  I>.,  Surgeon 
and  Pathologist  to  the  New  York  Eye  and  Ear  Infirmary.  In  one  larjj:e  and  very  hand- 
some oi'tavo  volume  of  S.S3  pages,  with  254  illustrations  on  wrnvl,  six  c<)loro<l  plates,  and 
selections  from  the  Te.^t -types  of  Jaeger  and  Snellen,  (loth,  $5.(M);  leather,  $(5.00;  half 
Russia,  raised  bands,  $t).5U. 

XETTLESHIP,  EDWAKD,  fThTc^S., 

Ophthalmic,  Siirtj.  and  L*:rt.  on  Ophth.  Surg,  at  .S7.  Thoio'ts'  Ifonj>ita/,  Londint. 

The  Student's  Guide  to  Diseases  of  the  Eye.  New  edition.  With  a  chap- 
ter on  the  Detection  of  (.'olor-Blindness,  by  William  Thom.^on,  M.  D.,  ( )phthalmolr>gi>t 
to  the  Jefferson  Mtnlical  College.  In  one  royal  I'imo.  volume  of  41»>  pages,  with  \^^ 
illustrations.     Cloth,  $2.00.    .J,tnt  remhj. 

This  new  edition  of  an  excellent  h;uuUKX»k  em-  little  work  cimfjvins  many  ad'Utions  an«l  iiiipr"\».- 

bodies  several  improv« ments.    .\  brief  but  clear  nn*nts  on  the  fi»rnu*r  om*«*.    A-^  it  stands  n"W  tl.»- 

Introduction  to  the  principles  of  geometrical  optics,  Inwik  forms  <»ne  of  the  m^»^t  coiii|)l«'te,  cout-ixe.  and 

so  far  08  they  concern  the  ophthalmist,  will   b»*  withal  practical  volumes  in  opbthaliuoloKy.    Tl>e 

hailed  by  many  a  student  who^e  preliminary  s<'i-  principal  additions  that  we  r»M>r»irni7.t'  arc  an  inin. 

entific  lessons  are  fading  from  his  luind.    The  ad-  atory  i^hapter  on  "Optical  Outlines,"  which  i*  cvi- 

vantage  toall  reailersof  fiavingthis>'^<f»m/of  phy«-  dently  intr<Mliured  to  supi  ly  a  deci<iod  want  in  tho 

ical  principles  thus  readily  at  han<l  is  manifest,  preliminary  education  of  <»vcry  medical  student. 

We  confidently  recommended   the  first  Cfiition ;  operati«>ns' arc  desrcib«'d  •'taifc  after  stage  with 

we  have  only  iiow  to  congratulate  the  author  on  great  clearness  :is  Iwcomes  i»ne  who  is  hiin-elf  in 

hisassure<l  succes.«».— T^*? /'rar^i^V^ufr,  Nov.  18S2.  the    first    liix'    of  operator-*.— .I'^.'/a^'m    3/'•^<■'l.' 

The  second  edition  of  Mr.  Nettleship's  excellent  Journal.  Oct.  l.'»,  iss-i, 

BROWNE,  EDGAR  A., 

Sunjfon  to  the  LirrrpfnA  Ei/t  and  Ear  Infirmary  arui  to  the  I)i,'^}tcnsartj  for  ,'skiu  lJiffa^<cs. 

How  to  Use  the  Ophthalmoscope.  Being  I^lementary  Instnu-titms  in  <.)ph- 
thalmoscopy,  arrangeil  for  tlie  use  of  Students.  In  one  small  royal  12mo.  volume  of  ll*> 
pages,  with  35  illustrations,    (loth,  $1.00. 

LAWSON  ON  INJURIES  TO  THE  EYE,  ORBIT         titioners.    Second  edition.     In  .me  octn * 

AND  EYELID.S:  Their  Imme«iiuto  an<I  Remote  '      lime  of  227  F»ages,  with  Tm  illust.    (  lo* 

Effects.    In  one  wtavo  volume  of -KH  pages,  with  f',\RTER'H  PRACTICAL  TRE.VTISE  oy 
92  illustrations.    Cloth,  $3..V».  ES  f>F  THE  EYE.    Edited  by  .Johx  «! 

LAURENCE  AND  MOO.V3  HANDY  BOOK  OF        In  one  handsome  octavo  volume. 
OPHTHALMIC  SURiiERY,  for  the  use  of  Prac- 


24     Henry  C.  Lea's  80s  &.  Co.'8  Pobucatioks— Otol.,  I>*«U,  Vrlii. 


BVBNETT,  CHARLES  H.,  A.  M.,  Jf.  !>., 

,4lirny  Sit'ij,  fn  the.  i*rtMh,  HnJip.,  Surf;t*jn-in'<hartjt  of  fhr  Imfic  fu(  Du   »:Y  th*  Kmr, 

The  Ear,  Its  Anatomy,  Physiology  and  Diae?:^'^'^      ^  ^•- 

for  lliL'  II**  of  Mt'tliriil  Sui(lt'iit5*  um\  Prjuli(iniiei>.     In  *mv  tiMt 
p<iigi<«,  with  S7  illi»».tr.iii<iiiH.     (lotli,  ^M>;  le^itli.  r   •:,,)»     li 


tll.i.-r.,  I.r.  P.urut'U   VMH,  sVo  |,.,|,^,  1,^  j.|  .'I...1  r ac     y  fc;u";d  Uful  -n-'-iitllt.      it  I-   , 

POLITZER,  Al>AM.  M.  D,, 

fmi>fn>if'Ruf^i}l  Pi  of.  of  Aurni  Then^p.  in  the  f'ntv.  uf  Vi^nnn. 

A  Text-Book  of  the  Ear  and  its  Diseases.  Tnirieluiti^l  ai  the  Autluii 

qil**r,  l»V  ,lAME-i  1*ATTKU,S4J?<  < '.\J*8EM^s,  M.  IX.   M.   H.  T.  S,      111  r»nt'  hiintlfMjliH'   iNrUVO 

iiiiiv  of  8*K)  j.wjL'i^  \vilU  2'V  ori|pn:il  illuttlniliousi.     Cloth,  $'i.r»0.     Ju»t  rcmiy. 


Til-  v-1- 
audit  ion. 


VOLEMAJW  .1.,  L,  Jf.  C.  Pm  ^.  R*  €.  S.,  Bjnam.  L.  I}. 

S,  tuor  Ihnt,  Surf).  nnH  L*^rt.  tm  Itenf.  SuTff,  to  St.  Barthulomeu't  fh>*f*  >itft  fMK  fifft.  //iMrp»,  I/i 

A  Manual  of  Dental  Surgery  and  Pathology.    Thnrou^hly  nnWti 

a«timk'd    to  the   ii*i<-  of  Atueriam  Sti»kntH,  hv   TmoM ;V^  <*    Stf1XW.\(JKN%   >L  A.^   M, 
1 1.  U.  S,.  l*n*f.  of  l*hy.siolt»^v  at  the  rijiljiile1i>liiu  lXMit!»lColle«v.     lii  tme  liamiiiorue  n 
of  41:*  J»:>K*^t*t  '^'^l'  '^^^  ilJiiKtrsitiuiiii.     (loth,  fsi.'io.     Ju*(t  iv»j«f(ty. 
'i'lii*  volum<»  tle«i«"fvf»i*  tu  milk  jiinuiiic  tin'  iiMJwt    dcserv-h  u  i»hv?r  in  ihc  libmry  of  •rery 
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A  Practical  Treatise  on  the  Diseases.  Injuries  and  Malformati 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.    T 

e<iitioji,  ihorou^rhly  roviHcii  hy  Samtkl  \V.  Urixs  M.  D.,  Stirjjeoti  to  the   Phihide 
H<><|»il!iL     Tn  one  rKtjivo  vohiiueof  viT4  pajft"*,  wilh  170  il  lust  rat  iotVi.     Cloth,  f^lJiO. 


9omt*  lllit<iiri)ti«iri«  nml  KOf>d[  Ideat,  it  h»*  the  iinii- 

MOBERTS,  WILLIAM.  M.  D.. 

A  Practical  Treatise  on  Urinary  and  Benal  Diseases^  including 

nary   Deposits.      Fourth   Atoorirjin  fnmi    the  Hiurth   I^mdon  editi'm.      llliistmt 
niiiiieroijs   engmviii^.     hi  oiu  hirife  auul  h ut it l«^>im*  octavo  volume.     Preftaring. 
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Surfffott  find  Ptnfrjuntt  of  Cliiuml  Suftfert/  ^»  tTttivtrHty  OM*^  Umpitat^  Landnn. 

I»ectures  on  Diseases  of  the  Urinary  Organs.    Se<x>nd  Amerii^n  . . 
ihirtl  English  iMJiiinn.     In  .me  Svo.  volimje  of  'Mi  pp.,  with  '2^»  illustraliom.     Cloth, 

By  the  Same  Author, 

On  the  PatholoRy  and  Treatment  of  Stricture  of  the  Urethra 
Urinary  Fistulee.     Vn^m  the  third  Kngli«h  e<litioD.     Iti  o«e  volume  of  359  lin^ca, 
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A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Disorders 
of  the  Male  Sexual  Organs.    New  e«jitum     In  <itu«  (H'tavu  vuliune.    In  u  ft-Kt^uyn, 
A  few  nntk'«*  of  the  previous?  ecliliun  art'  itp|»ciirie<l. 
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M.  />••  LL.  Z>.,  A.M.,  M.  !>., 

Lato  PntffM^tr  of  VtHrrml  Dinrai^fft  SMtgtvn  U)  Cknritjjf  tf*i*p*tn/,  AVm-  IVrA,  7Vf*f  of 

**t    th«    ihtf^fr  'nt   Phf/*innn4    ami  VtticrfUt  ufvt  Skttt  />M«a«c4  if»  tttr   T  Hm'cr*t/,w  ^ 

fSurffcurw,,  .Veu*  I'orAr^  ete,  Vrrtftunt^  /Vf^t.  o/"  </ke  Ant,  i^rrtuftluitufifnl  ,4m*n. 

The  Pathology  and  Treatment  of  Venereal  Diseases,     Ti»iliulin>c  the 
iilUi  «>f  reit'iU  investigutiitas  nutm  iliv  Hubjwi.     Fit'tli  trillion,  rovl<e«l  sunl  birjctfly  re- 
' written,  bv  I)i%  TuyU>r,     In  ono  \arp^  iimi  lmml>*iune  octiivo  volume  nf  tiUmt  iMXI  (inges, 
witli  hUuu  IfiO  illustrations.     In  pvega. 

llii*  tiftli  etlition  of  this  staudaM  woik,  ntm  iniNsin^  ihruiij^h  tin.-  \iVVHti,  Iiji.h  l»oen 
u)y«"<e<l  U»  u  thuniii^h  reviHiou  hy  l>r,  Toylur,  jiml  nil  udilition?*  Iinvt'  l»rfti  riuiMi'  iM'<Ts»;iry 
tfi  reivU-r  it  tlmniu^hly  represeiitiitivx*  rtf  the  itrt^seHt  -^liUe  of  hvplulolopy.  Htwiit  mlvunt'eii 
tliesoriet*  Imve  het-ii  ftiUy  di^iriissiHl ;  simcx^  hiih  U^en  devolod  to  n  liHiiiletl  jut^yint  of  a 
•wlvHlim'ovvretl  ugvnl  wliich  liii>  \tifen  jmivtHl  i»f  KtrikinK  viiliie  in  thf  Irtfutrrteiit  of 
lereiil  fHHeu?*es,  and  «  chapter  haji*  h«*en  iiddt»<l  ti|Mm  tht*  rtdation  of  typhilt^  to  tntirriti^e. 
juidilion  to  the  iuiurovemcntN  in  the  text,  a  serie**  nf  earefiiUy-exenUiHl  rhn»mt»- 
lllli'iyrniphic  (tniwinpii  htiH  In^en  iiimserted,  jmrtrayinne  fnithfitUy  th(»te  iiH»rl>id  LtiiMruiiMH 
imjMiHPiihle  to  depiit  without  ihe  use  of  itdoii^.  Ever>*  cart?  Uvu^  l>eeu  tflken  with  the  iyjM>- 
jprnmhy,  and  it  is  cuntidently  anticipatiHi  lliat  the  volume  will  he  ftmnd  in  nil  re;«IKH•t^  worthy 
of  the  exntted  (»o»itl(>u  aeo>nle*l  th*,^  jirevioiis  i»litiotiK 

CORNIL,  v., 

Profejitior  to  the  Fntulttf  ttf  MftHfint  nf  Mfr*f,  flrul  ^ytHfUlf*  fo  th€  Louf^int  Hoffnittt. 

Svphilis,  its  Morbid  Anatomy^,  Diagnosis  and  Treatment.  N|[teoitdly 
?vi»ed  bvilie  Author,  and  tninril«ie<i  with  notes  and  ji^ldttitiU!*  hy  J.  IIuxky  C.  StMl^, 
HI.  rx,  DenHtn^ilrntor  of  Psithohfgiod  Hitiitoltjgy  in  ihe  rniverhity  fnf  iVnn^ylvaniH,  jind 
J.William  Wjiitk.  M.  i^,,  Lf^'inrer  on  Venereul  Diseases  \\tv\  L>emonKtnU«ir  of  Snrirerv 
ui  the  Tniversity  nf  Penn.'*ylvayiu,  In  one  huniWirne  oetnvo  yohnne  of  401  |mge»,  wUfi 
*"  very  htjiUlifid  ilIn.mrations.     Cloth,  $3.7«j.     JuMictuitf, 
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nmi  Surifront,  A«c   Y^tirk. 

An  Atlas  of  Venereal  Diseases.    Tmnhhitetl  and  edited  by  Frkeman  J.  Bvh- 
KAD,  M.  1>.     In  mie  ini}»eriul  4ttK  vohnne  of  'A2H  i»ajre%  doidile-^^dninns,  with  2<»  fd* 
cmljiinin^  alKiot  l*'ill  tignres,  hetiuttfully  ttdored,  many  of  ihem  the  size  of  life.     8l* 
mnd  in  cloth,  $17.iX>.    A  h|>eciuieii  of  the  plHtea  nml  tejit  netit  Uy  mail,  on  rcL-eipi of 
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EMMET,  THOMAS  AnDIS.  M.  D.p  lilj.  H., 

Nf,?r/t'.fP  tr,  tfn^   \V,>nutn*n  U^^Apitui,  New  YorK  tfe. 

The  Principles  and  Practice  of  Gynsecology;  For  tlic  n 
rrnctitiiMn  i-is  n(  Mi'^ruine.     Sc(>nid  i.Nlili(>n.     1  h'«nni>ilily  revised.     In  ' 
iinmLstime  <xnnvo  veilume  of  H71)  page^,  with  Ui.i  illiJ»ln»tions.     (.lotli,  $(».*>.* 
MTV  hnnd^amiL*  half  RiiPsia,  ^fl^K 
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inXCAy,  J.  MATTHEWS.  M.I}..  LL.  £>.,  E.  R.  S.  E., 

Clinical  Lectures  on  the  Diseases  of  Women;  Deliver!   in  Snim 
h'»httiKnvV  HosphiiL    In  one  handsome  ocluvo  volntnc  uf  1  To  imge*.     *i  * 
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Bt'ituj  Iht  IVanaaetiun*  «ftht  Amertean  G^/ne^xtttttficai  fSucietf/fur  tht  Year  iMt. 

VOLl'MK  VI.  y^m  rnuttf.  dmltiim  Eaaiys  hv  Drntiire  W.  H,  ByfoH,  8.  V,  Hn 
IL  .1.  «iarrign«s»  G.  IL  LvniHti,  Nnthan  Bo^mJin,  1^.  Van  de  Wnrker,' I,  E.  TiivFor, 
ti^KHiidl,  H.h\  VimmM],  t.  G.  ThotiiJis,  T.  A.  Rt?iiniv,  A.  If.  Smith,  A.  U  Sint-blr,  J. 
^Viidirhill,  E.  \\\  Jtriiks,  LL.  D.,  W.  M.  Polk,  W.  R.'  GiUeite,  Cv  C  Lee,  F.  P.  Fi»*erJ 

i\V,  Sawyer  and  B.  B,  Browne. 

With  Indexes:  {f^)  c»f  Vol.  VL,  (b)  of  ih<?  Gynecolojarioil  and  Olistetric  Litcmtui 
.ouutrii^H  fur  the  ye:ir  1880,  (c)  of  Oli»telric  and  Gynetvilogical  Juunuils,  luid  {ti)  of  Oh 
m'  iinfl  t-TvneeoIojfiwd  8«xMetie#i. 

The  six  voliuues  eomplelinp  the  series  will  Ik?  sent  bv  mail  prettptiid  tm  receipt  of 
",  if  Mngte  cnpiefi  are  desire*!,  they  will  Ik*  fumij^he«l  m  tin  mtt*  of  >;">  t  u.  h  r  xi^iaf^- 
[.,  for  the  ytair  187T,  the  price  of  which  is  $<?.5(). 

nOI>GE,  HVGH  L.,  M.  !>., 

On  Diseases  Peculiar  to  Women;  I  minding  IHsplat-ements  of  iho  I'l 
K-^iind  editiun,  reviswi  tiiid  cnljir^ned.  In  one  Ixnintifidlr  printed  octavo  volume  of 
p!i^^  with  nriginsil  illustrations,    t  loth,  $4.>0. 

By  the  Same  Author. 

The  Principles  and  Practice  of  Obstetrics,    llhisirated  with  hirgr 
jcnphic  plates  ifiutjdmng  L39  ti^iiresi  from  origiiuil  photogrjiplia,  and  with  numcMu«  w< 
cut!*.     In  one  largv  qnarto  vtvlume  of  542  douhle-colnmned  piiges,     Sirnni^lv  Itoui 
chiih.  «l4aM>.  t^  •&. 

♦  4^  ♦  S{jccimcm  of  the  plates  and  letter-press  will  be  forwanltfd  tw  unymddimB^  free 
niail^  on  receipt  of  six  t-ent*  in  p«*ttage  stain j**. 

JiA3lSBOTHAM,  EBAJ^^CIS  H.,  31.  U. 

The  Principles  and  Practice  of  Obstetric  Medicine  and  Sargei 
In  referenrv  io  ihe  Pro(,-e>«sof  Parturilitvn.     A  newrmd  enltiryeil  edition,  thorntighlv  r^vj 
by  the  Aiillinr.     Wiih  addition*,  by  W,  V.  KE.vTJ-xr*.  M.  U,  ProfeA?M>r  of  (>l>,tet"i 
in  tht'  Jeffer^iin  Mediral  CoIIegK?  of  Pliiludclphirt,     In  one  large  and  hahii>«ome 
ixtttvo  volnme  of  64<i  pages,  with  t)4  fulbpjige  plates,  and  43  woofkuls  in  the  text, 
ing  in  all  nearly  200  beantjful  figures.     Strongly  lioand  in  leather,  with  raised  bunds,! 
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Henrt  C.  Lea's  Son  &  Co.'s  Publications — Dis.  of  Women.        27 

AJf  AMERICAN  SYSTEM  OF  GYNMCOLOGY. 

A  System  of  Qyna&cology,  in  Treatises  by  Various  Authors.  In  active 
prtparoHon. 

THOMAS,  T.  GAILLAItn,  M.  W.,       ~ 

PmfesBor  of  Ohittiries^  etf.y  in  the  College  of  Phyiiciana  and  Surgeons^  iV.  }'. 

A  Fraotical  Treatise  on  the  Diseases  of  Women.  Fif^h  edition,  thoroughly 
revised  and  rewritten.  In  one  large  and  handsome  octavo  vohime  of  810  pages,  witli  2(30 
illustrations.    Cloth,  $5.00 ;  leather,  $6.00 ;  very  handsome  half  Russia,  raised  hands,  $6.50. 

The  words  which  follow  "fifth  edition"  are  in  It  has  been  enlargtvl  and  CRrefiilly  revised.    The 

this  case  no  mere  formal  announcement.     The  author  has  brought  it  fully  abreast  with  the  times, 

alterations  and  additions  which  have  l>een  made  an*  and  an  the  wave  of  gyni(M?ologiral  progression  has 

both  numerous  and  important.     The   attraction  been   widespread  and    rapid  durmg   the  twelve 

and  the  permanent  character  of  this  book  liu  in  years  that  have  elapsed  fince  the  insue  of  the  first 

t^e  clearness  and  truth  of  the  cliuical  descriptions  edition,  one  can  conceive  of  the  great  improve- 

of  diseases;  the  fertility  of  the  author  in  thcra-  ment  this  edition  must  be  upon  the  earlier.    It  is 

peutic  resources  and  the  fulness  with  which  the  a  condensed  encyclopedia  of  gyntecological  medi- 

details  of  treatment  are  described;  the  definite  cine.     The  style  of  arrangement,  the  masterly 

character  of  the  teaching;  and  la.st,  but  not  least,  manner  in  which  each  subject  is  treated,  and  th*e 

the  evident  candor  which  pervades  it.    We  woula  honest   convictions   derived   from    probably  the 

also  particularize  the  fulness  with  which  the  his-  large.«t  clinical  experience  in  thut  specialty  of  any 

tory  of  the  subiect  is  gone  into,  which  makes  the  in  this  country,  all  serve  to  oomnit-nd  it  in  the 

book  additionally  interesting  and  gives  it  value  as  lilghost  terms  to  the  practitioner.— Ao^tAi-i//^  Joor. 

a  work  of  reference. — London  Medical   Tima  ami  of  jfeit.  and  Surtf.,  Jan.  ISS\. 

Oaiette,  July  30, 1881.  That  the  previous  editions  of  the  treatise  of  Dr. 

The  determination  of  the  author  to  keep  his  Thomas  were  thought  worthy  of  translation  into 
book  foremost  in  the  rank  of  works  on  gyneecology  German,  French,  Italian  anci  Spanish,  is  enough 
is  most  gratifying.  Recognizing  the  fact  that  this  to  give  it  the  stamp  of  genuine  merit.  At  home  it 
can  only  be  accomplished  by  frequent  and  thor-  has  made  its  way  into  the  library  of  ever>'  obstet- 
oagh  revision,  he  has  spared  no  pains  to  make  the  rician  and  g^'ntecologist  as  a  safe  guide  to  practice, 
present  edition  more  cfesirable  even  than  the  pre-  No  small  number  of  additions  have  been  made  to 
▼ions  one.  As  a  book  of  reference  for  the  busty  the  present  edition  to  make  it  correspond  to  re- 
practitioner  it  is  unequalled. — Boston  Medical  and  cent  improvements  in  treatment.— fVv(/fc  MMiml 
Surgical  Journal^  April  7, 1880.  and  Surgical  Journal^  Jan.  1881. 

:EI>I8,  ABTHUB  W.,  M.I>.,  zona.,  F.  B.  C.  p.,  M.  B.  C.  S., 

AteUt.  Obstetric  Physician  tn  Middlesex  Hospit<U^  late  Physician  to  British  Lying-in  Hospital. 
The  Diseases  of  Women.    Including  their  Pathology,  Causation,  Symptoms, 
Diagnoeis  and  Treatment.    A  Manual  for  Students  and  Practitioners.    In  one  handsome 
ocUto  volume  of  576  pages,  with  148  illustrations.    Cloth,  $;i.00 ;  leather,  $4.00. 

It  is  a  pleasure  t4>  read  a  book  so  thoroughly  being  fully  explained.    The  descriptions  of  gynte- 

good  as  this  one.    The  special  qualities  which  are  cological  manipulations  and  0[>eration8  are'full, 

conspicuous  are   thoroughness  in   covering  the  clear  and  practical.    Much  care  has  also  been  l>e- 

whole  ground,  clearness  of  description  and  con-  stowed  on  the  parts  of  the  book  which  deal  with 
cisenesa  of  statement.    Another  marked  feature  of '  diagnosifjs — we  note  especially  the  pages  dealing 

the  book  is  the  attention  paid  to  the  details  of  with  the  differentiation,  one  from  another,  of  the 

many  minor  surgical  operations  and  procedures.  difiTerent  kinds  of  abdominal  tumors.    The  prao- 

as,  for  instance,  the  use  of  tents,  application  of  titionerwill  therefore  find  in  this  book  the  kind 

leec^hes,  and  use  of  hot  water  injections.    Tliese  of  knowledge  he  most  needs  in  his  daily  work,  and 

are  among  the  more  common  methods  of  treat-  he  will  be  pleased  with  the  clearness  and  fullness 

ment,  and  yet  very  little  is  said  .ibout  them  in  of  the  information  there  given.— r/<«r  Practitioner, 

many  of  the  text-books.    The  hook  is  one  to  be  Feb.  1882. 

warmly  recommended  especially  to  students  and  u  is  an  excellent  manual— clear,  decided,  snfti- 

general  practitioners,  who  need  a  concise  but  c<»m-  ciently  comprehensive  for  a  Ijeginner,  extremelv 

P*.lJV*^*^  ^^  ***®  ^".^'l®.  ""H^^^*-    .Specialists,  too,  handv  for  anv  practitioner,  safe,  cautious  and  pre- 

will  find  many  useful  hintJt  in  it^  pages.— ^f^/ow  oise.    The  book  reminds  us  con-tantiv  of  Thomas' 

Med.  and  Surg.  Journ.,  3Iarch  li,  1882.  treati.se,  on  which  it  seems  to  have  been  somewhat 

The  greatest  pains  have  l»een  taken  with  the  rn'Mlellecl.    As  a  sumnmry  of  exi.'-tinic  knowledge, 

sections  relating  to  treatment.    A  lil»eral  selertion  empirical  and  (»ther,  it  is'r«'ally  to  1^  oommendcd. 

of  remedies  is  given  for  vach  morbid  condition,  —Arrhivr^  of  M"liciiir,  .luiw,  ijwj. 
the  strength,  mode  of  application  and  other  details 

BABIES,  BOBEBT,  M.  D.,  F.  B.  V.  P., 

Obiftxtric  Physician  to  i>f.  Thtnnns'  llonpitaf,  Lon'lor,  tie. 

A  Clinical  Exposition  of  the  Medical  and  Surgical  Diseases  of  Women. 

In  one  lian<lsc)me  octavo  voluino,  with  numerous  illu*tn«ti<)ns.     New  edition.     JWjHtn'ntj. 

GUSSEBOW,  A., 

Profctisor  of  Midwifery  and  the.  Disease  of  Children  at  (he  I'tiif.r.-iti/  nf  fttrlm, 

A  Practical  Treatise  on  Uterine  Tumors.  Speciailv  rovi.se<l  hy  the  Autlior, 
and  translated  with  notes  and  additions  by  Edmund  C.  Wendt,  .SI.  D.,  Patlioloj^i.^it  to.  the 
St.  Francis  Hospital,  X.  Y.,  et<\,  and  rovlsiHl  !)yN.\TJi.vN  Hozkm.vn,  M.  D.,  Surgeon  to  the 
Woman's  Hospital  of  the  Stateof  New  York.  In  one  liaiKlxmieoetavo  volume,  witli  about 
40  illu8tration.s.     Prepimnfj. 

CMADWICK,  JAMES  B.,  A.  M.,  M.  I). 

A  Manual  of  the  Diseases  Peculiar  to  Women.    In  one  hand»oir 
12mo.  volume,  with  illu8tration.s.     Prqxirintj. 

WEST,  CHARLES,  M.  IJ. 

Lectures  on  the  Diseases  of  Women.    T\v\tA  \\\\^tV^xv\twcw^^ 
doD  edition.     In  one  octavo  volume  of  54*.^  page*.     C\vA\\,^ri'v,  V\v\\\«t^\\rv^. 
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LBISHMAir,  WILLIAM,  M.  !>., 

£^4U  IH^tMtOf  of  MidiCiUrxj  til  Xh*   fjnivt' uty  of  (Jl<UftuU\  €tt, 

A  System  of  Midwifery,  InelQdio?^>i"  ni«^'^9f^^  '^^  ^■'^' 
Puerperal  State.    Tliinl  Ameritnin  i^Jii 
Jullji  S.  PiKHY,  >f.  Ik,  iHwt^lritian  lo  the  i  ^  ,     ^ 

very  bamlsome  octavo  volume  of  T4I>  |mgt%  with  H^y  liiiiHtnitions.     Cloth,  94.6u;  \\ 
$5,f>0i  very  hsjird'^mie  fntlf  RnHjJin,  nnstil  l»nnt1s  $'i.0O, 
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SMTTH,  J.  LEWIS,  M.  D.. 

Qini^at  I*njf€Mor  of  Ihgease*  a/  ChiLlrfu  in  thf  BrHfiHf  IfintftittU  Medicul  f^'U^je,  .V.    }\ 

A  Complete  Practical  Treatise  oa  the  Diseases  of  Children 
wiUion,  thonuighly  reviited  iiml  rewriiteti.     In  one  hiindwnne  fM.tavo  vi»l«i! 
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rh(9  ^hyalDlnn.    While  he  hiw*  «Ald  jui«t  cnoitfh  to     (hr  |»r«ir9«4inD  m  general. — Efttnb,  Mvi.  Jf,^ 

KEATING.  JO  Try  M.,  M.  1>., 

I^etuter  on  r '  /  Ckthtrm  nt  the  Univ<sr»Uy  0/  /yni»««A/uMia,  ef*. 

The  Mother's  Guide  io  the  Management  and  Feeding  of  Infhuil 

mw  fiainlsrf>tiu'  12ino.  vnltjmo  i>f  Its  priL^t'^,     (loth,  ^l.tM>. 
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?rz:«r,  charles,  m.  z>., 

Xjectxires  on  the  Diseases  of  Infancy  and  Childhood.    F'Mi  Ai 

frtMii  the  sitxth  rovbed  und  cnlurKCNl  En»rli.Hfi  edilioiK     In  (um  large  and  huD<Ieom<; 
volatile  of  G8G  piigcs,     t'loih,  $4/i0 ;  l<?ur!ivr,  $o,'»n. 

By  the  Same  Author. 

On  Some  Disorders  of  the  Nervous  System  in  Childhood. 
12mo.  volume  of  127  pjijfca.    Cloih,  $L00. 
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TIDY,  CHARLES  MBYMOTT,  M.  B.,  F.  C.  S., 

lYo/esmr  of  CkemUtry  and  of  Foretuie  Medicine  atui  Public  Health  at  the  London  Honpttal^  etc. 
IjSgal  Medicine.  Volume  I.  Embracing  Evidence,  The  Signs  of  Death,  Iden- 
tity, Tlie  Causes  of  Death,  The  Poet-mortem,  Sex,  Monstrosities,  Hcrmaphrodism,  Ex^)ec- 
tation  of  Life,  Presumption  of  Death  and  Survivorship,  Heat  and  Cold,  Burns,  Lightning, 
Explosives,  Starvation.  Making  a  very  handsome  imperial  octavo  volume  of  664  pages, 
with  2  heauti fully-colored  plates.    Cloth,  $6.00;  leather,  $7.00.    Just  rt*uly. 

lie  wliose  inclinations  or  necessities  load  him  to  The  f»u;t  that  the  very  numerous  illustrative  ca.«es 
RS^un^e  the  functions  of  a  medical  jurist  wants  a  are  drawn  from  many  sources,  and  are  not  limited, 
bo<»k  cncyelopoodic  in  character,  in  which  he  may  .  as  In  CanperV  Hundfiaok,  to  the  author's  own  ex- 
be  reasonably  sure  of  finding  medico-leKal  ti>pics  perionce,  and  the  additional  fact  that  they  are 
disruxf<ed  wUi  judicial  fairness,  with  sutTlcient  orou«;ht  d>wn  to  a  very  recent  date,  give  them, 
completeness,  and  with  duo  attention  to  the  most  for  p"urpo><tw  of  reference,  a  very  obvious  value. — 
recent  aflvances  in  medical  science.  Mr.  Tidy's  Bjstvn  Medical  aivi  Snrfjical  Journal^  Fob.  8,  1883. 
work  bid-*  fair  to  meet  this  need  satisfactorily. 

TAYLOB,  ALFRED  S.,  M,  D., 

Lecturer  on  Medical  Jurisprudence  atui  Chtmxitry  in  Quy's  Hospital^  London. 

A  Manual  of  Medical  Jurisprudence.  Eiirhth  American  fwm  the  tenth  Ix)n- 
don  edition,  tlioroughly  revised  and  rewritten.  Editerl  by  Joiix  J.  Kekse,  M.  D.,  Professor 
of  Mcdi«il  Jurisprudence  and  Toxicology  in  the  University  of  Pennsylvania.  In  one 
large  octavo  volume  of  937  piiges,  with  70  illustrations.  Cloth,  $5.00;  leather,  $(>.00;  half 
Ruwia,  raised  bands,  ?6.oO. 

The  American  editions  of  this  standard  manual     only  have  to  seek  for  laudatory  terms. — American 
have  for  a  long  time  laid  claim  to  the  attention  of    Jourtial  uf  the  Moiical  Sciences^  Jan.  1881. 


the  pn»fess«ion  in  this  country:  and  the  eighth 
comes  before  us  as  embodying  the  latest  thoughts 
and  emendations  of  Dr.  Taylor  ,upon  the  subject 
to  which  he  devoted  his  life  with  an  assiduity  and 


This  celebrated  work  has  been  the  standard  au- 
thority In  its  department  for  thirty-seven  years, 
both  in  EIngland  and  America,  in  both  the  profes- 
sious  which  it  concerns,  and  it  is  impn)babie  that 


euceess  which  made  him  facde  pnnceps  anniong  it  will  be  superseded  in  many  years.  The  work  is 
English  writers  on  medical  jurisprudence.  Both  simpiv  indispensable  to  every  physician,  and  nearly 
the  author  and  the  book  have  made  a  mark  too  ,,0  to"  every  liberally-educated  lawyer,  and  we 
deep  to  be  affected  by  criticism,  whether  it  be  heartily  commend  the  present  editlonto  both  pro- 
cen-*ure  or  praise.  In  this  case,  however,  we  should  ,  fessions.— .4«)any  Law  Journal,  March  2«,  1881. 

By  the  Same  Author. 

The  Principles  and  Practice  of  Medical  Jurisprudence.  Third  edition. 
In  two  liandtiome  octavo  volumes,  containing  1 410  pages,  with  188  illustrations.  Cloth,  $10 ; 
leather,  $12.     Just  ready. 

The  revision  of  the  third  edition  of  this  standard  work  ha«  been  most  happily  con- 
fided to  a  gentleman  who  was  during  fourteen  years  the  colletitfue  of  the  author,  and  who 
therefore  is  thoroughly  conversant  with  the  methods  of  thought  which  have  ever}-where 
gained  for  the  book  an  exalted  jHwition  as  a  work  of  reference.  The  present  edition,  though 
nnt  M)  large  as  its  predecessor,  contains  a  large  amount  of  new  matter  which  hjis  l)cen 
accommodated  by  a  careful  condensation  wherever  it  was  com|>jitible  with  clearness.  The 
chapters  on  ixnsoning  liave  been  in  some  parts  entirely  rewritten,  a  chaujo^  demanded  by 
the  recent  advances  in  this  department  of  Forensic  Meclicinc,  and  many  illustnitive  cases 
luive  Ix'cn  adde<l  throughout  the  entire  work.  In  its  i)resent  form  the  work  is  the  most 
c*»iiiplete  exposition  of  Forensic  Medicine  in  the  Knglish  language. 

By  the  Same  Author. 
Poisons  in  Relation  to  Medical  Jurisprudence  and  Medicine.    Third 
Americjin,  from  the  thirrl  and  revised  English  edition.     In  one  large  octavo  volume  of  788 
pages.     Cloth,  $->.oO ;  leather,  ^O.oO. 

LEA,  HENRY  C. 

Superstition  and  Force :  Essays  on  The  Wager  of  Law.  The  Waaer  of 
Battle,  The  Ordeal  and  Torture.  Third  revi>e;l  and  enhirge<l  e<lition.  in  one 
liandsonie  royal  I'Jmo.  volume  of  .V)2  pnges.     Clotli,  ?2.-")U. 

This  vAliiablo  work  i*»  in  reality  a  history  of  civ- 
ilization as  intorprotod  by  the  |)ro«rossof  Jurispni- 
denoe.  .  .  In  "Superstition  and  K<)ro«.»"  wo  hiivt- a 
philosophir?  survey  of  the  long  ooriod  intervening 
between  primitive  barbarity  una  civilized  enlight- 
enment.   There  is  not  a  ciiaptor  in  the  work  that 


shouI<l  ni>t  In-  iiio-t  <';in>f.illy  studied :  and  however 
well  v«'r^«'d  tlu-  r.-adnr  may  be  in  thr  ««.'ionce  of 
juri.xpriKltMH'*-,  he  will  tind  much  in  .'NIr.  Idea's  %'ol- 
umo  of  whii  li  lio  wa-«  pn-viously  i(cnoruiit.  The 
book  is  a  v.iiuuhlo  a<l<iitiou  to  the'  literature  of  so- 
cial soionoo. —  ]\\-itminfitt.r  Ruiiu;  .Imi.  l-^so. 


By  the  Same  Author. 
Studies  in  Church  History.    The  Rise  of  the  Temporal  Power— Ben- 
efit of  Clergy — Excommunication.     New  edition.    In  one  very  handf 
octavo  volume  of  OOo  pages.     Cloth,  $2.''>0.     ./m.</  ready. 

The  author  is  pre-eminently  a  seh«»lar.  He  take^  I  prirnitivo  chunh  trneed  with  j.o  rat; 
up  every  topie  allied  with  the  Iea«ling  theme,  »n<l  and  with  so  <letinite  a  jjcn-eption  o 
truces  it  out  to  the  minutest  detail  with  a  wealth  I  eontli<-ting.Hour<H'>.  Tlw  ^Cvn  v^lJWk 
of  knowledge  and  impartiality  of  treatnu-nt  that  I  i>f  v\\v  VA\nv«iv ,  Vav  \\\svvs>\\ev , wc*s -eAx). 
compel  ndmiriitijin.  Tlie  amount  of  information  \  <A»©\\vs»k  awvV  ^tv«5*VA\v  \tv>\\\  V«*\- 
comprcssed  into  the  b»K)k  la  extraordinurv.  In  i\«»  \  Travflkr,  >V«iv  \\,\>ft».\. 
ether  single  volume  is  the  development  of  t\\»-  \ 
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Edis  on  Diseases  of  Women 
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